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Executive Summary 


The Carbon Trust is grant funded by the Department for Environment, Food and Rural Affairs, the 
Department for Business, Enterprise and Regulatory Reform, the Scottish Executive, the Welsh 
Assembly Government and Invest Northern Ireland.  
 
This report presents the results of an initial opportunities assessment of Virgo Fidelis School carried 
out by The Green Consultancy.  
 
The agreed objectives of the Assessment were to identify and prioritise 10 opportunities for energy 
saving that can be taken by the site to save carbon. 
 
The site is a large secondary school with 800 pupils aged 11-18. . The original buildings were 
completed in around 1850. Since then an extension to the main building (completed 1962) and 
sportshall has been added.  The school has a gross internal area of around 5859 m2. Building 
services are generally old, controlled with very simple systems and of average specification.   
 
A summary of the 10 point Action Plan is presented in the table below. 
 
If all the prioritised measures are implemented, the aggregated savings from the measures 
identified represent a 21% reduction in energy consumption and a 17% reduction in cost. 
 
It is important to note that the savings from each measure are not directly cumulative unless they 
are derived from unrelated services (for example hot water and heating). This is because taking one 
measure may affect the amount of savings arising from another measure. For example, improving 
insulation will reduce energy consumption resulting in less energy savings being ‘available’ from also 
improving boiler efficiency. Consequently, if all measures are implemented actual savings will be less 
than cumulative savings identified here. 
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Action Plan 


The recommendations listed below are prioritised, according to energy savings (£), with energy management the first priority 
 


 


Estimated annual savings 


Priority 
 


Recommendations 
These are expanded in section 4 below 
together with detailed actions and 
savings. 


(£) CO2 
(tonnes) 


(kWh) 


Estimated 
cost (£) 


Payback 
period 
(years) 


Timescale for 
implementation and 
by whom 


May be 
eligible 
for ECA* 


May be 
eligible 
for loan* 


1 Draft and implement an energy policy 
to improve energy management 
practices 


955 6.571 26641 0 0 0 - 3 Months. Bursar, 
headmaster, site 


manager 


No No  


2 Install Building Energy Management 
System 


4753 30.490 164810 25800 5.4 6 - 12 Months. Site 
manager 


yes Yes 


3 Install 2 variable temperature circuits to 
main plant room and heat only the 
administration area and support areas 
(basement) in the holiday periods 


3761 24.129 130428 20000 5.4 6 - 12 Months. Site 
manager 


yes Yes 


4 Fit thermostatic radiator valves (TRVs) 
to all radiators 


2868 18.397 99444 5300 1.85 6 - 12 Months. Site 
manager 


yes Yes 


5 Reset heating system times in main 
building plant room 


2393 15.352 82984 0 0 0 - 3 Months. Site 
manager 


no No 


6 Replace T8 switch start lighting 
(electromagnetic ballast) with electronic 
ballast T8 lighting.   


1232 8.683 16170 19050 15 18 - 24 Months. Site 
manager 


yes Yes 


7 Install radiator panels to all radiators 
mounted to external solid walls 


563 3.611 19519 820 1.5 6 - 12 Months. Site 
manager 


no Yes 


8 Install cavity wall insulation to St 
Edwards 


559 3.790 20487 3542 6.3 6 - 12 Months. Site 
manager 


yes Yes 


9 Install occupancy sensors to control 
lighting in staff room, assembly hall, 
dining hall, sportshall and 6th form 
common room 


318 2.243 4176 1800 5.66 6 - 12 Months. Site 
manager 


yes Yes 


10 Install timers to all photocopiers and 
printers bar hot wax printers 


271 1.799 3351 300 1 0 - 3 Months. Site 
manager 


no Yes 
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Estimated annual savings 


Priority 
 


Recommendations 
These are expanded in section 4 below 
together with detailed actions and 
savings. 


(£) CO2 
(tonnes) 


(kWh) 


Estimated 
cost (£) 


Payback 
period 
(years) 


Timescale for 
implementation and 
by whom 


May be 
eligible 
for ECA* 


May be 
eligible 
for loan* 


TOTAL  17673 115.065 568010 76612     


 
* Please refer to the Site Survey Publication for eligibility details or visit www.carbontrust.co.uk/loans and www.eca.gov.uk/etl 
 
 







 


Opportunities Assessment Survey Report Virgo Fidelis School 
15 May 2008 by The Green Consultancy 


Page 5 


CONTENTS 
 
 


Executive Summary 2 
Action Plan 3 


1. Introduction 6 
2. Energy Usage Profile 8 
3. Energy Management Information 9 
4. Carbon Reduction Opportunities 10 
5. Next Steps after Your Survey 25 


APPENDICES 25 


Appendix 1 Supplementary Site Information 25 
Appendix 2 Detail of Carbon Reduction 


Opportunities: Assumptions and 
Calculations 35 


Appendix 3 Summary of Areas Covered 38 
 







 


Opportunities Assessment Survey Report Virgo Fidelis School 
15 May 2008 by The Green Consultancy 


Page 6 


1. Introduction 


1.1. Objectives for the Visit 


London Borough of Croydon wishes to reduce its carbon footprint and identify cost savings wherever 
possible. Consequently, it has requested the Carbon Trust to undertake 12 energy surveys of its 
secondary and primary schools including Virgo Fidelis.  
 
The primary objective of this report is to identify a range of measures having the greatest energy 
saving potential at Virgo Fidelis School.  
 
In addition to wider objectives of energy and carbon savings, those using the school need a 
comfortable environment in which to work and study. Correctly installed, maintained and controlled 
heating and other building services will ensure this and save energy at the same time.  
 
The survey covers the following areas: 
 


1. A general assessment of the building fabric 
2. An assessment of normal and out of hours consumption 
3. Boiler plant assessment including type and age of equipment, condition and operating 


efficiency 
4. Heating system control assessment 
5. Hot water system assessment 
6. IT services assessment 
7. Lighting installation assessment 
8. Age, condition and control of kitchen equipment 
9. Outline opportunities for renewables  


 
Recommended measures in the action plan take account of budgetary constraints imposed by local 
authorities and the practicalities of installing measures in the school environment.  
  
 
1.2. Site details 


Virgo Fidelis School is a large girl’s secondary school located in north Croydon. It has around 800 
pupils. It occupies an area of around 5859 m2  gross internal area (GIA). All heating and hot water 
services are provided by gas fired boilers. Heat is distributed using a wet system (radiators).  
 
Blocks are arranged as follows: 
 
• Main block. Completed in late 1840s. This block has 3 storeys and houses the administration 


function of the school on the ground floor plus most of the classrooms on the two floors above. It 
also has a large basement area housing support staff.  It is served by two plantrooms serving the 
northern part of the main block (the Lodge) and the central and southern parts of the main block 
respectively. Walls are solid brick and up to 60cm thick in parts. Windows are single glazed. The 
roof is pitched, slate tiled and uninsulated.   


• St Edwards wing. A 3 storey building constructed in 1962 with flat roof, brick walls with an 
unfilled cavity and single glazing. Heating and hot water provided by own plantroom. 


• Sportshall. Completion date unknown but estimate 1980s. A single storey flat roofed building 
constructed of brick and block.  Heating and hot water provided by dedicated boiler located in St 
Edwards plant room.  


 
During term time the main buildings are occupied from around 7:30am till around 5:00 pm Monday 
to Friday. Revision classes are also run on Saturday mornings. On Sundays the main hall is used 
from 9 to 12. All buildings are heated and served with hot water through the holiday periods and 
over half term. Heating and hot water is not provided over the weekends.  
 
All heating and hot water timing is manually controlled by seven day timeclocks in each plant room. 
Temperature control for central and southern parts of the main block is achieved using a single 
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thermostat located on the ground floor corridor of the main block on the eastern side of the building. 
Temperature control for the lodge is achieved using a VT circuit. Temperature control for St Edwards 
is also achieved through a VT circuit and through manually adjusting the flow temperature of the 
individual boiler serving this area.    
 
Information on fuel consumption has been provided by Interserve, LB Croydon’s contractor 
responsible for energy management in LB Croydon’s corporate stock. Information on the operation 
of the school, building services and a floor plan was provided by the site manager, Mr Lesley and by 
the bursar, Mrs Ortego.  
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2. Energy Usage Profile 


2.1. Site Energy Consumption and Spend 


The site consumes approximately 2664147 kWh of energy per annum, costing a total of around 
£101050 including climate change levy but excluding VAT.  All energy values are in terms of 
delivered energy. 
 
This comprises 
 


Utility Energy  
Consumption 


Cost Specific Energy 
Consumption 


 kWh/year % £/year % kWh/m2 
GIA/annum 


Electricity 466686 18 37676 37 80 


Gas  2197461 82 63375 63 375 


Total Energy 2664147 100 101050 100 455 


 
The unit costs for electricity and gas used in calculating savings are 8.073 and 2.884 p/kWh 
respectively. These values are average costs supplied by Interserve. These unit costs include the 
Climate Change Levy but exclude VAT and standing charges. 
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3. Energy Management Information 


3.1. Benchmarks 


Energy performance indicators give a measure of activity based energy use, which can be compared 
with equivalent benchmarks. Energy consumption benchmarks are published in Good Practice Guides 
for different buildings and some processes. For a particular site, the performance indices are 
modified to take into account building occupancy, size, activities, location and weather (degree 
days). The lower value indicates best practice. 
 
Comparison of Site Energy Consumption with Benchmark Information. 
 
 Virgo Fidelis poor typical good 
gas consumption (weather 
corrected) kWh/m2 467 207 160 117 
electricity consumption (kWh/m2) 80 45 36 28 


 
[Benchmarking data is drawn from GPG343 – Saving energy – a whole school approach. Figures for 
a secondary school with no swimming pool used]  
 
The benchmarks indicate that the performance of Virgo Fidelis is extremely poor. This is a reflection 
of the age of the main buildings which have solid walls and single glazing and the old and 
inadequately controlled heating systems. The school’s performance on electricity use is also very 
poor. This is in part due to the large computer server suite and ubiquitous use of older switch start 
light fittings.  
 
The benchmarking suggests that there is great scope for measures to improve the energy efficiency 
of the site.    
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4. Carbon Reduction Opportunities 


The key assumptions and detailed calculations supporting any figures in the following 
recommendations are included in Appendix 2.  
 


Priority no. 1 
 


Draft and implement an energy policy to improve energy management 
practices.   


Cost Saving 
£/yr  
 


CO2 Savings 
tonnes/yr 
 


Energy Savings 
kWh/year 
 


Cost 
£  
 


Payback 
Years 


955 6.571 26641 0 0 


Detail   
 


Virgo Fidelis has no energy management policy or strategy. It is recommended 
that a staff member is identified on site who will have responsibility for 
drafting and overseeing the implementation of an energy management policy 
and associated strategy. The policy should address monitoring and targeting, 
energy awareness amongst staff and students and be integrated into any wider 
environmental policy. The structure of the policy should be as follows: 
 


• A statement of commitment 
• A number of clear objectives and targets 
• Achievement of each objective linked to specified resources and 


responsibilities 
• A summary of how the policy objectives are to be achieved in an  action 


plan 
• Some mechanism for reviewing the progress of the policy 


 
In particular the energy policy for Virgo Fidelis should cover the following 
areas: 
 


1. Regular monitoring and recording of energy use 
2. Feedback on energy consumption presented to staff and pupils (display 


board, intranet etc) 
3. Management of heating – correct settings of occupancy times for the 


various blocks 
4. Management of water heating – appropriate settings for hot water in 


each block 
5. Timetabling of use of classrooms in holiday periods – if possible cluster 


holiday usage in one building so that other buildings do not need to be 
heated unnecessarily  


6. Management of IT (e.g switching off monitors at the end of the working 
day, correct set point for server room air conditioning) 


7. Lighting – switching off lighting in unoccupied areas 
8. Control of air conditioning equipment in the admin areas and IT suite – 


particularly use of set points and creation of a dead zone (see appendix 
1) to ensure heating and cooling is not operating simultaneously. 


9. Control of TRVs (assuming they are installed as a result of this report) 
 
Guidance on producing an energy policy is found in the publications listed at 
the end of this section.  


Rationale  An integrated energy policy with an individual responsible for overseeing its 
delivery is the cornerstone that ensures measures are implemented and a 
process of continual improvement is established. As well as influencing 
procurement and CAPEX decisions the policy and associated strategy should 
also seek to raise energy awareness amongst staff and pupils thereby instilling 
an energy management culture in the school.  
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This will invariably lead to an improvement in energy housekeeping. For 
example, as a result of implementing an energy management policy one 
should expect greater diligence in turning off unnecessary lighting, 
improvements in ensuring correct timeclock settings and in to reporting any 
observed energy wastage. For this reason there is a direct energy saving 
benefit from implementing a policy.  
 
The energy policy should also seek to draw educational value from improved 
energy management practice through involving pupils and through 
encouraging staff to integrate discussion of energy issues in lessons.  


Risks  None 


Next Step  
 


The headteacher should convene a small group of individuals to develop the 
policy and steer its implementation. It is recommended that the group should 
consist of the headteacher, the site manager or caretaker and the bursar.  


Relevant 
Publications 


GPG343 Saving energy – a whole school approach.  
Energy Consumption Guide 73 - Saving Energy in Schools 
CTG001 Management Guide – Creating an awareness campaign   
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Priority no. 2 
 


Install Building Energy Management System 


Cost Saving 
£/yr 
 


CO2 Savings 
tonnes/yr 
 


Energy Savings 
kWh/year 
 


Cost 
£ 
 


Payback 
Years 


4753 30.490 164810 25800 5.4 


Detail   
 


A BMS system should be installed in the Lodge, main block and St Edwards 
block plantrooms. At a minimum the BMS should have the capacity to: 
 
• set heating times for each day through the week and for special days 
• optimise heating start and stop times. 
• control flow temperature in the heating circuit 
• set temperatures in different zones 
 
The BMS replace existing control systems, allowing precise temperature 
settings for each day of the week, optimal start and stop and zone control. A 
BMS will also allow logging of energy performance data and provide an easier 
interface (PC) for the site manager to oversee control of the heating and hot 
water systems.      


Rationale  At present heating to the main block, St Edwards and the sportshall is 
controlled using manually adjusted 7 day timeclocks. Even when used 
diligently, these timeclocks provide only a very limited degree of control in 
comparison to a BMS. Consequently installation of a BMS will generate very 
significant energy savings.  
 
In contrast to the existing method of control a BMS will offer the following 
features resulting in much more efficient control: 
 
• Heating times for each day of the week. The seven day timeclocks currently 


used only allow one set of settings for heating times. These timings can 
then be simply set to operate or not using a switch for each day of the 
week. As a result, it is not possible to set different heating times for each 
day of the week. This results in settings which do not reflect occupancy. For 
example, if the heating must be extended for one day of the week it must 
also be extended for all other days – or overridden. This is evidently a 
wasteful practice. A BMS allows specific settings for each day of the week.   


• Optimal start and stop. A BMS will turn the heating system on at the latest 
time possible whilst ensuring that the occupied space reaches the desired 
temperature at the beginning of occupancy. Similarly, the BMS will calculate 
the optimal time to turn off the heating at the end of the day whilst 
achieving set temperatures for particular occupancy times.  Current controls 
do not have this function. Any changes to the heating times prompted by 
ambient temperatures must be made by the site manager overriding the 
timeclocks. Invariably, even the most diligent of site managers cannot 
achieve the same degree of control as an automatically optimised heating 
system.  


• Weather compensation. A BMS can accurately modulate flow temperature in 
the heating circuit based on mean internal and external temperature. This 
stabilises internal temperatures and prevent the boiler firing unnecessarily. 
The lodge and St Edwards already have weather compensation controlled by 
a three port valve, however a BMS will provide more accurate temperature 
sensing. 


• At present the buildings are only zoned by virtue of which plant room/boiler 
serves that space. However, there are some areas served by the same 
plantroom which have different occupancy and heating needs and which 
consequently should be zoned separately. For example, the administration 
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area has different occupancy to the classrooms. Both areas are served by 
the main plant room.  A BMS can accurately control the heating 
requirements of different zones.  


 
It is recommended that a BMS having this functionality is installed in each 
plant room.   


Risks  No risks 


Next Step  
 


Obtain quotes from qualified heating engineer 


Relevant 
Publications 


CTG002 Heating control 
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Priority no. 3 
 


Install 2 variable temperature circuits to main plant room and heat only the 
administration area and support areas (basement) in the holiday periods 


Cost Saving 
£/yr 
 


CO2 Savings 
tonnes/yr 
 


Energy Savings 
kWh/year 
 


Cost 
£  


Payback 
Years 


3761 24.129 130428 20000 5.4 


Detail   
 


At present heating for main block is unzoned and heating is distributed as a 
constant temperature circuit. It is recommended that two variable temperature 
circuits are installed serving two zones. Zone 1 should serve the admin and 
support areas. Zone 2 should serve the classrooms.    
 
This will require installing new pipework, pumps and valves to independently 
connect the existing radiator circuits to the plant room. A full feasibility study 
should be conducted first.    


Rationale  The main block has no zoning of its heat distribution. Consequently the entire 
building must be heated in the holidays to provide heating to the 
administration and support staff areas which are occupied in the holidays. 
These areas occupy only around 1/5 of the total floor area of the main block. 
Consequently, this practice wastes a very significant amount of energy.  
 
Heating to the main block is also provided by a constant temperature circuit.  
A variable temperature circuit which modulates the temperature of water 
through the radiators in response to external and internal temperatures will 
provide more stable internal temperatures and prevent the boiler firing 
unnecessarily.  
 
Consequently it is recommended that the admin and support staff areas on the 
ground floor and basement should be served with an independent variable 
temperature circuit. This will require the creation of two independent heating 
circuits which are arranged as variable temperature circuits. This will require 
new pipework and installation of new pumps and valves in the main plant 
room. The resulting system should be controlled by the BMS proposed in 
recommendation 2.  
 
By zoning admin and support areas separately the school will be able to heat 
only this area as necessary. This will save a significant amount of energy and 
provide greater comfort to those staff working in the admin areas through the 
holiday periods.  


Risks  None 


Next Step  
 


Check occupancy times for each zone and commission feasibility study for 
creating new zones and VT circuits for the admin area to be heated from 
existing plant room.   


Relevant 
Publications 


CTG002 Heating control 
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Priority no. 4 Fit thermostatic radiator valves (TRVs) to all radiators  


Cost Saving 
£/yr  
 


CO2 Savings 
tonnes/yr 
 


Energy Savings 
kWh/year 
 


Cost 
£  
 


Payback 
Years 


2868 18.397 99444 5300 1.85 


Detail   
 


It is recommended that TRVs with tamper proof shields are installed to all 
radiators in the blocks bar those areas where sensors and thermostats are 
sited.  


Rationale  At present most of the valves controlling flow into the radiators in the main 
block either cannot be adjusted or are of the conventional hand operated 
variety. Thermostatic radiator valves automatically adjust the heat emitted 
from the radiator based on ambient air temperature.  
 
TRVs allow occupants to fine tune their heating requirements based on the 
local conditions applying in each heated space. For example, where there is 
more solar gain on the southerly aspect of a building TRVs would be able to 
reduce heating in these areas.  
 
Installation of tamper proof TRVs would generate substantial energy savings 
and improve occupant comfort.  


Risks  TRVs should be installed which have a tamper proof cap. This will prevent staff 
and students using them as an on-off switch. TRVs are relatively vulnerable to 
vandalism and accidental breakage in the context of a school. They are 
particularly vulnerable in communal areas – corridors etc 
 
Guidance should be sought on previous experience of TRVs used in the school 
context. If they are considered impractical an alternative method of localised 
control can be gained by use of thermostatically controlled motorised valves 
regulating flow to different zones – for example a group of radiators in a room.  
 
Effective use of motorised valves will depend on the arrangement of existing 
pipework in each area of the school.  TRVs or thermostatically controlled 
motorised valves must not be installed in areas where the sensors are located 
controlling the variable temperature flow around the circuit.   


Next Step  
 


It is recommended that quotes are sought from a heating engineer to either 
install TRVs or motorised valves to the radiator circuit in the main block.    


Relevant 
Publications 


CTG002 Heating control 
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Priority no. 5 
 


Reset heating system times in main building plant room 


Cost Saving 
£/yr 
 


CO2 Savings 
tonnes/yr 
 


Energy Savings 
kWh/year 
 


Cost 
£ 
 


Payback 
Years 


2393 15.352 82984 0 0 


Detail   
 


The timeclock controlling heating to the main block is currently set to heat 
between 4:30 am and 19:25 Monday to Friday. It is recommended that the 
switch off time is brought forward to 18:00   


Rationale  During term time the main buildings are occupied from around 7:30am till 
around 17:00 pm Monday to Friday. Therefore heating until 19:25 is 
unnecessary. It is recommended that the heating system is turned off at 18:00 
pm to better reflect occupancy. Savings reported above are based on a 18:00 
switch off time.  
 
The very early start time (4:30 am) is presumably required because of the 
high thermal mass of the main school buildings however it may be possible to 
start the system later and turn off the heating even earlier in which case 
further savings will result.  
 
A BMS will automatically calculate the optimum start and stop times given 
programmed occupancy times.  


Risks  None 


Next Step  
 


Check occupancy times for the main building. Reset heating times. Log 
temperatures in different parts of the building to ensure desired comfort 
conditions are achieved.     


Relevant 
Publications 


CTG002 Heating control 
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Priority no. 6 
 


Replace T8 switch start lighting (electromagnetic ballast) with electronic ballast 
T8 lighting.   


Cost Saving 
£/yr  
 


CO2 Savings 
tonnes/yr 
 


Energy Savings 
kWh/year 
 


Cost 
£ 
 


Payback 
Years 


1232 8.683 16170 19050 15 


Detail   
 


Lighting throughout the school is provided by T8 fluorescent tubes in switch 
start (electromagnetic) ballasts (fittings). These fittings should be replaced by 
more efficient high frequency electronic light fittings. Costs of replacement can 
be reduced by doing the work when the spaces are undergoing refurbishment.  


Rationale  High frequency electronic fittings for fluorescent tubes use around 15% less 
energy than older switch start light fittings. In addition, electronic fittings will 
cause fluorescent tubes to flicker less, lamps to last longer and permit the use 
of dimming controls.  
 
Consequently, wherever existing switch start fittings fail or as part of 
refurbishment or for rooms where replacing lighting is a significant 
maintenance issue required, the older switch start fittings should be replaced 
with modern electronic fittings.  
 
These recommendations will result in energy savings, better quality lighting 
and lower maintenance costs.  Replacement fittings should also use reflective 
louvres rather than the box type diffuser system. This will result in greater 
light intensity from each tube meaning that that less tubes may be necessary.  
 
In this instance, T8 lighting is recommended over T5 alternatives as T8 tubes 
and fittings are significantly cheaper than T5s and there is virtually no 
difference in efficiency of a high frequency T8 plus ballast compared with a T5 
plus ballast at standard ambient temperatures (25 degrees C).    
 
If costs are not a significant issue then T5 lighting should be considered. T5 
lighting is marginally more efficient than T8s at higher ambient temperatures 
(35 degrees) and also renders colours slightly better than T8. 


Risks  Fittings should be replaced by a qualified lighting installer.  


Next Step  
 


Quotes from 3 installers should be obtained 


Relevant 
Publications 


CTV021 ‘ Lighting – Bright ideas for more efficient illumination’  
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Priority no. 7 Install radiator panels to all radiators mounted to external solid walls 


Cost Saving 
£/yr  
 


CO2 Savings 
tonnes/yr 
 


Energy Savings 
kWh/year 
 


Cost 
£  
 


Payback 
Years 


563 3.611 19519 820 1.5 


Detail   
 


Louvered and reflective radiator panels should be installed behind all radiators 
which are attached to an external solid wall. The survey estimated that there 
were around 140 suitable radiators at the site.  


Rationale  Most of the wall area at Virgo Fidelis is constructed of solid brick. Consequently 
heat transfer through walls is relatively high. Where there is a high difference 
in temperature such as between the wall immediately behind a radiator and 
the external environment, heat transfer will be more rapid.  
 
Reflective, louvered radiator panels reduce convective and radiative heat loss 
from the radiator to the wall behind. They are particularly appropriate for solid 
walls such as found at St Josephs and, in aggregate, can save a significant 
quantity of energy.  
 
The panels can be quickly and cheaply installed. Therefore they have a quick 
payback.    


Risks  None 


Next Step  
 


The panels are simple to install. On site staff should be able to easily do the 
work. However a specialist contractor can also be used. The costs above 
assume a contractor is used (2 days labour).  


Relevant 
Publications 


CTV014 Building Fabric. Energy saving techniques to improve the efficiency of 
building structures 
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Priority no. 8 
 


Install cavity wall insulation to St Edwards 


Cost Saving 
£/yr  
 


CO2 Savings 
tonnes/yr 
 


Energy Savings 
kWh/year 
 


Cost 
£  
 


Payback 
Years 


559 3.790 20487 3542 6.3 


Detail   
 


Install cavity wall insulation to St Edwards block  


Rationale  Although appearance of the brickwork of the St Edwards block suggests a solid 
wall it is very likely, given the date of construction, that there is a cavity. The 
brickwork has been arranged as it has (to resemble a solid wall) so that it is 
similar in appearance to the original 1850s building with which it directly 
connects. The site manager has also suggested that the building has cavity 
walls.  
 
Given the date of construction (1962) it is unlikely that these cavities were 
filled at the time of construction.  
 
Examination of the walls suggests that that there has been no retrospective 
insulation since construction therefore it is recommended that a contractor is 
asked to assess whether the cavities have been partially filled and, if not, to 
install blown urea formaldehyde (UF) cavity wall insulation to the building.  
  
This will reduce heat loss and create significant energy savings when applied in 
conjunction with an effective heating control system.  


Risks  When applying insulation measures it is vital that control systems are able 
modulate boilers and distribution systems to reduce the heat delivered to the 
space. Where this is not the case the space overheats and no energy savings 
are realised. Local control using thermostatic radiator valves would encourage 
savings from insulation measures.    


Next Step  Obtain quotes for cavity wall insulation to St Edwards block. 


Relevant 
Publications 


CTV014 Building Fabric. Energy saving techniques to improve the efficiency of 
building structures 
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Priority no. 9 Install occupancy sensors to control lighting in staff room, assembly hall, 
dining hall, sportshall and 6th form common room 


Cost Saving 
£/yr  
 


CO2 Savings 
tonnes/yr 
 


Energy Savings 
kWh/year 
 


Cost 
£  
 


Payback 
Years 


318 2.243 4176 1800 5.66 


Detail   
 


Lighting in a number of well lit but intermittently occupied rooms is currently 
controlled by manual switches at the room entrances. As these spaces are only 
occupied intermittently they will routinely have the lights left on unnecessarily 
with manual switching. Therefore it is recommended that Passive Infrared 
(PIR) occupancy sensors are fitted to switch off lighting when it is not required 
in these rooms.  
 
These controls can also be linked to ambient light level so that they dim and 
switch off lights completely when there is sufficient daylight. Specialised 
electronic lighting ballasts (fittings) are required if photosensitive control is 
required. Photosensitive dimming is particularly appropriate for use in the 
sportshall which is well lit with skylights at present.  
 
Sensors should be fitted to each entrance to the room.  


Rationale  Lights are often unnecessarily left on in intermittently occupied spaces such as 
the staff room, changing rooms and the hall. These are large, well lit spaces. 
Consequently, energy wastage from this practice will be high. Occupancy 
sensors will provide assurance the lights are only switched on only when 
necessary. This will result in substantial energy savings.  
 
Occupancy sensors providing an auto-on function (lights come on 
automatically when presence detected) will also have an awareness raising 
effect.  
 
Occupancy sensing control is generally quite cheaply installed therefore 
payback times are reasonable. If the installation is judged a success then 
further PIR controlled lighting should be considered for other intermittently 
occupied space such as the toilets.    


Risks  Incorrectly set controls or positioned sensors can result in lights switching off 
when the space is still occupied. Care should be taken to set the delay 
appropriately and to use a reputable installer.  However, most lighting 
contractors will be able to supply and install this control system.      


Next Step  
 


Obtain quotes from 3 lighting installation contractors for the work.  


Relevant 
Publications 


CTV021 ‘Lighting- bright ideas for illumination’ 
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Priority no. 10 
 


Install timers to all photocopiers and printers bar hot wax printers 


Cost Saving 
£/yr  
 


CO2 Savings 
tonnes/yr 
 


Energy Savings 
kWh/year 
 


Cost 
£  
 


Payback 
Years 


271 1.799 3351 300 1 


Detail   
 


The school has 5 large photocopiers and around 25 printers. This equipment is 
currently left running 24/7 throughout the year. Timers should be fitted to this 
equipment to ensure that is it turned off completely when not required.  


Rationale  Most printers and photocopiers can be safely turned off when not requires. At 
present they are allowed to operate in standby mode 24/7 throughout the 
year. Even in standby mode energy consumption can be quite significant. 
Fitting timers will ensure that equipment is not consuming power 
unnecessarily. This will also reduce the air conditioning load in the admin area.        


Risks  No risks  


Next Step  
 


Research most appropriate timing device.    


Relevant 
Publications 


GPG 118 Managing energy use. Minimising running costs of office equipment 
and related air conditioning.  
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In addition the following measures are recommended for further investigation by the site, but are 
not graded as a priority for action at the present time: 
 
 


Item 
No 


Description of Recommendation 


1 Draft proof external doors 


2 The home economics classrooms of the southfacing side of the St Edwards wing suffers 
from overheating. They are not air conditioned so there is little scope for energy saving 
however comfort may be improved through reducing unwanted solar gain into a space 
is through installation of external louvered shading.  


3.  Wind turbine. It is known that the school is interested in renewables. The school already 
has a small (estimate 1kWpeak) PV array on the roof of the St Edwards wing. A further 
renewable technology which is more visible and will generate significant amount of 
energy (in a windy site) is a wind turbine.  
 
In terms of wind energy the site benefits from being on a hillside in a fairly open 
setting. Consequently, wind speeds are higher than in more densely built up areas. The 
average windspeed at this site at 3 different heights above ground level is shown in the 
table below. 


 
Figure 1: average windspeeds at the site 


 
Source: BERR windspeed database found at: 


http://www.berr.gov.uk/cgi-bin/nre/noabl1.pl 
 


Windspeeds of 5.6 m/s at 10 metres above ground level suggests a viable wind 
resource. At 25 metres above ground level windspeed increase to 6.3 m/s. Small 
increases in windspeed result in large increases in the power of the wind as the power 
in the wind is determined by the cube of the windspeed.   
 
Windspeed is highly site specific – especially near buildings. It would be highly 
advisable to monitor windspeeds in selected sites for at least 6 months prior to 
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progressing a wind turbine installation project.   
 
A turbine mounted to a 13 metre mast positioned in the north eastern part of the 
playing fields would have a large fetch and catch prevailing south westerly winds.  
 


 
Figure 2: Suggested site for a wind turbine 


 
It is recommended that an installer accredited by the government’s Low Carbon 
Building Program should advise on suitable locations and supply a quote for the work. 
To give a general idea of the savings that are possible the following scenario has been 
developed:  
 
Installation of a 2.5 kW Proven turbine on a 13 metre tower secured to the ground at 
average windspeeds of 5.6 m/s should generate around 4000 kWh/annum. At 8 pence 
per kWh electricity avoided, savings are around £324/annum are generated. Larger 
turbines are available would generate greater significantly greater quantities of energy. 
 


 
 


Figure 3: Proven wind turbine 
 
 
In addition to direct savings from displacing grid electricity the generator will also be 
able to claim renewable obligation certificates. These can be sold to energy suppliers for 
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around 4.5 pence per KWh. Consequently, sale of ROCs provides additional revenue of 
around £180/annum. 
 
Therefore total financial benefit of the ground based system is around £505/annum.   
Cost of an in installed 2.5 kw Proven wind turbine with 10 metre tower and balance of 
systems is estimated at £10000. Consequently payback for this system is around 20 
years. However, 50% of the cost of the installation should be supplied from the 
Government’s Low Carbon buildings Program. The remainder can often be sourced 
through grant from ‘Green Tariffs’ run by the energy suppliers.  
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5. Next Steps after Your Survey 


As part of the survey delivery process you will receive a supplement containing additional generic 
information. This is intended to complement your survey report and provide further information to 
enable you to implement the opportunities identified. 
 
The supplement is divided into four sections; 
 
• The Survey Process 


• Implementation: Advice and Support 


• Implementation: Financial Support 


• Further Offering from External Organisations 


 
Please contact your account manager if you do not receive your site survey supplement. 
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table 
below 
summ
arises 
the 
syste
ms 
and 


IMPORTANT NOTICE 
 
Nothing in this report is intended to be or should be interpreted as an endorsement of, or recommendation for, any 
supplier, service or product. 
 
Whilst reasonable steps have been taken to ensure that the information contained within this report is correct, you 
should be aware that the information contained within it may be incomplete, inaccurate or may have become out of 
date. Accordingly, The Green consultancy, the Carbon Trust, its agents, contractors and sub-contractors and the 
Government make no warranties or representations of any kind as to the content of this report or its accuracy and, 
to the maximum extent permitted by law, accept no liability whatsoever for the same including without limit, for 
direct, indirect or consequential loss, business interruption, loss of profits, production, contracts, goodwill  or 
anticipated savings. Any person making use of this report does so at their own risk. 
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services assessed at the site. 
 
Element Assessment and general condition Age and date for 


next upgrade 
Recommendation 


Building fabric 


External 
doors 


All external doors are constructed of pine or other solid 
timber. Most had very little draftproofing 


Age: 20-100 
years 
Upgrades:  


Draft proof external doors 


Walls 


Main block – solid brick up to 2 feet thick. No internal or 
external insulation. Good condition. 
 


 
Figure 4: Main block walls are constructed of solid brick up 
to 2 feet thick 
 
St Edwards – double skin of brick constructed with cavity. 
Cavity is presumed to be unfilled (no evidence of 
retrospective cavity fill). Good condition. 
 


Age: 160 years 
for main 
building, 46 
years for St 
Edwards wing. 
Estimate 20 
years for 
sportshall. 
No upgrade date. 
 
 
 
 
 
 


Install cavity wall 
insulation to St Edwards 
wing walls  
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Figure 5: St Edwards walls are constructed with a cavity 
 
Sportshall – brick and block. Assumed that cavities have 
been filled at time of construction. Good condition.  
 


 
Figure 6: Sportshall walls are constructed of brick and 


block 
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Windows 


All windows on site bar those in the modern dining room 
are single glazed in metal or wooden frames and in poor or 
average condition. Closure is poor or average. The school 
has secured finance to replace all glazing with double 
glazed units.  
 


 
Figure 7: Windows are nearly all single glazed 


 
 


Age: 20 – 50 
years.  
Upgrade: 
imminent 


Ensure that the specified 
glazing has good thermal 
properties. Glazing on the 
south side of the St 
Edwards wing should be 
soft coated Low e to 
minimise unwanted solar 
gain in the summer 
months causing 
overheating.   


Roof and 
ceilings  


The main block has an uninsulated pitched roof tiled with 
slate.  
 


 
Figure 8: Main block roof 


 
The roof space in the main building is uninsulated. 
 


Age: as per date 
of construction. 
No upgrade 
time. 


As the suspended ceilings 
are insulated with 100 
mm of mineral wool, 
additional insulation to 
the relatively small areas 
of accessible roof space is 
unlikely to be 
economically viable.   
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Figure 9: Uninsulated main block roof space 


 
Original ceilings in the main block are constructed of lath 
and plaster. Suspended ceilings have been installed 
beneath these to reduce the heated volume of the space.  
This has been done throughout the site. Suspended ceilings 
have a 100mm mineral wool insulated backing.   
 


 


Boilers, 
water 
heaters and 
control 


The site has 3 plant rooms as follows: 
 
Plantroom 1:  Main plant room, main block 
This plant room serves radiator circuits in the western and 
southern parts of the main block – i.e. the main block 
other than the Lodge.  
 
Heating plant: Ideal concord super series 3 modular boiler 
with 8 modules. These are rated at 85% efficient GCV. 
Total output power is 400 kW.  This boiler is estimated at 
around 12 years old.  
 


 
Figure 10: modular boiler in the main plant room 


 
Distribution: Constant temperature circuit to radiators 
 


 
 
 
Age of boiler 
Plantroom 1: 
boilers 12 years 
Upgrade: 2016 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
Conduct feasibility study 
to create 2 or 3 new 
heating zones:  
Zone 1 to serve the 
admin area.  
Zone 2 to serve the 
classrooms.  
Zone 3 to serve the 
dining hall, assembly hall 
and library.  
 
Each zone to be served 
by a variable temperature 
circuit.  
 
Install building energy 
management system to 
control timings and 
temperature in the zones. 
 
In the meantime turn off 
heating at 6:00 pm 
during the week.   
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Control and timings: 
Heating controlled by thermostat sited in main corridor of 
the main block. Timing controlled by manually adjusted 7 
day timer. No weather compensation or optimisation 
controls. Frost stat. Heating times were as follows: 
 


 on  off on  off 


Mon 4.30 13:00 13.30 19.45 


Tues 4.30 13:00 13.30 19.45 


Weds 4.30 13:00 13.30 19.45 


Thurs 4.30 13:00 13.30 19.45 


Fri 4.30 13:00 13.30 19.45 


Sat off off off off 


Sun off off off off 
 
 
Water heating plant: Domestic hot water was heated in a 
large calorifier by a dedicated Ideal Concord standard 
boiler. The calorifier provides hot water to the main 
building including the kitchens and the sportshall.  
 
Control and timings for HWS: 
Timings for hot water were controlled by a 7 day manual 
timeclock. Settings were as follows: 
 


Hot water 
settings    
 on  off 


Mon 5.30 21:15 


Tues 5.30 21:15 


Weds 5.30 21:15 


Thurs 5.30 21:15 


Fri 5.30 21:15 


Sat 5.30 21:15 


Sun 5.30 21:15 
 
The sportshall is used between 8 and 10 pm on 
Wednesdays and until 7pm during the week. Therefore 
these settings do not reflect occupancy and should be 
adjusted.  
 
Plantroom 2: Lodge 
This plant room serves radiator circuits in the lodge block 
only. 
 
Heating plant: 3 floor standing Ideal concord CX boilers. 
Not possible to ascertain actual output power. Boilers are 
rated at 80% GCV efficient and to be 13-14 years old.  
Distribution: One variable temperature circuit to radiators.  
 
Control and timings: 
Heating times controlled by seven day timeclock. Weather 
compensation through a variable temperature circuit. No 
optimiser. Timeclock settings were as follows 
 


Lodge 
settings      
 on  off on  off 


Mon 6:00 12:30 14:00 19:30 


Tues 6:00 12:30 14:00 19:30 


Weds 6:00 12:30 14:00 19:30 


Thurs 6:00 12:30 14:00 19:30 


Fri 6:00 12:30 14:00 19:30 


Sat Off Off Off Off 


Sun Off Off Off Off 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Plant room 2 
boilers 13-14 
years old. Should 
be upgraded 
within the next 
5-6 years 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Change hot water 
occupancy settings in 
main plant room to more 
accurately reflect actual 
occupancy  
 
 
 
 
 
 
 
Change boilers in 5-6 
years.  
 
Install building energy 
management system  
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The lodge is occupied from 7:30 to around 18:00 Monday 
to Friday therefore these settings do not reflect actual 
occupancy and should be adjusted.  
 
Water heating plant: none 
 
Plantroom 3: St Edwards wing 
This plant room houses boilers serving radiator circuits in 
the Saint Edwards wing and in the sportshall 
 
Heating plant Saint Edwards: Ideal Concord CXi boiler. This 
boiler estimated at 15-20 years old. Rated efficiency is 
80% GCV  
 
Distribution: Variable temperature circuit serving radiator 
circuit. No local control.  
 
Control and timings: 
VT circuit. No optimiser. Heating timings controlled by 
seven day timeclock.   
 


St Edwards 
settings      
 on  off on  off 


Mon 7:00 11:30 16:00 19:00 


Tues 7:00 11:30 16:00 19:00 


Weds 7:00 11:30 16:00 19:00 


Thurs 7:00 11:30 16:00 19:00 


Fri 7:00 11:30 16:00 19:00 


Sat Off Off Off Off 


Sun Off Off Off Off 
 
These settings for the radiator circuit do not reflect 
occupancy. Start time could be reset to 7:30 am and 
heating turned off at 6pm.  
 
Heating plant sportshall: Ideal Harrier G.T.E (GT300/11) 
boiler. This boiler rated at 84% efficient and around 8-10 
years old.  
 
Distribution: Constant temperature circuit serving 
sportshall radiator circuit. No local control 
 
Control and timings:  
Heating timings controlled by seven day timeclock. 
Settings were as follows: 
  


sportshall      
 on  off on  off 


Mon 6:30 13:30 14:00 18:30 


Tues 6:30 13:30 14:00 18:30 


Weds 6:30 13:30 14:00 18:30 


Thurs 6:30 13:30 14:00 18:30 


Fri 6:30 13:30 14:00 18:30 


Sat Off Off Off Off 


Sun Off Off Off Off 
 
These timings do not reflect occupancy and should be 
adjusted.  
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Age: St 
Edwards’s boiler 
is estimated at 
15 years old. 
Should be 
upgraded in next 
5 years 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Change timeclock settings  
 
Install building energy 
management system 


Plantroom 
pipework 
and pumps 


Plantroom 1 – Adequately insulated - some pipework was 
uninsulated. 3 speed circulation pumps 
Plantroom 2 –. Adequately insulated. 3 speed circulation 
pumps. 
Plantroom 3 – Adequately insulated. 3 speed circulation 
pumps.  


 


Insulated uninsulated 
pipework in plant room 1 







 


Opportunities Assessment Survey Report Virgo Fidelis School 
15 May 2008 by The Green Consultancy 


Page 32 


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
D


is
tr


ib
ut


io
n 


Cast iron and some pressed steel radiators throughout the 
site. No TRVS 
 


 
Figure 11: The site has a mix of pressed steel and cast iron 


radiators. None have TRVs 
 


 


Install tamper proof 
TRVs. If these prove 
inappropriate due to 
vandalism or accidental 
damage install, if 
pipework is suitable, 
thermostatically 
controlled motorised 
valves to control heating 
to each room or grouping 
of radiators to achieve 
similar result as TRVs.  


                          
Cooling 


The school has recently installed air conditioning to the 
admin offices on the ground floor. There is also some ac in 
one of the IT suites and cooling the server room.  


Age: estimate ac  
between 1 and 5 
years  


New glazing should 
reduce ac load in the 
admin area.   
No recommendation 


Server room 


The server room is located in the basement of the main 
block. It comprises 12 dedicated servers. The server room 
is cooled by a split ac unit. The set point is set to 18 
degrees. This is considered cooler than necessary. 


- 


First consult 
manufacturers of server 
units and, if appropriate 
reset ac set point to 23 
degrees.  


PCs and 
monitors 


The school has around 250 reasonably new pcs. 50 % have 
LCD monitors. A network shutdown is in operation however 
this does not turn off the monitors. These must be 
manually switched off at the end of the working day. 
However they are routinely left running 24/7 (in standby).  
 
Standby functions on the PCs are disabled so that lessons 
using computers which generally require pupils to log in 
can start promptly. It is also considered that coming out of 
standby can occasionally cause problems. Consequently, 
hard disks are set to run continuously.   


<4 years 


Include turning off of 
monitors in energy 
management policy 


Pr
in


ti
ng


 a
nd


 
ph


ot
oc


op
yi


ng
 There are around 25 printers in the school. None are hot 


wax. All are left on 24/7.  
 
The school has five large photocopiers which are 
reasonably new and have factory default power saving 
settings in operation but which are not routinely switched 
off at the end of the working day.   


<5 years 


No recommendation for 
replacement. Ensure new 
machines have best 
practice energy saving 
features. Fix timeclocks to 
printers and photocopiers.   


Other There are interactive whiteboards in most of the 
classrooms 


<3 years 
No recommendation 
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Lighting in the school is mostly by T8 triphosphor 
fluorescent tubes in switch start fittings with either 
reflective louvres or box diffusers.  
 
A lighting inventory taken during the site visit is shown 
below with assumed circuit wattage for each luminaire type 
and corresponding estimate of annual energy consumption 
based on assumed light operation time: 
 


  


numbers 
of 
luminaires 


circuit 
wattage 
per 
luminaire 


estimated 
annual 
energy 
consumpti
on (kWh) 


2" T8 in a 
luminaire with 
4 bulbs 
(electronic) 0 76 0 
2" T8 switch 
start in a 4 
lamp luminaire 30 90 4918 
4" T8 switch 
start (single) 0 45 0 
5" T8 switch 
start (single) 165 70 21038 
5" T8 switch 
start (double) 146 140 37230 
5" T8 electronic  
(single) 0 112 0 
5" T8 
(electronic) 
double  0 58 0 
5" T5 electronic 
(double) 0 80 0 
6" T8 switch 
start (single) 49 82 7319 
6" T8 switch 
start (double) 7 164 2091 
6" T8 switch 
start 
(quadruple) 0 328 0 
6" T8 electronic 
(single) 10 70 1275 
6" T8 electronic 
(double) 32 140 8160 
6" T12 switch 
start (single) 17 93.71429 2902 
8 " T12 switch 
start (double) 40 234.2857 8535 
cfl (=2X18 watt 
sick in single 
luminaire) 0 36 0 


2d 69 38 4776 


Total      98242 
 
 


New fittings are 
< 5 years. Old 
fittings are 
10years+ 


Replace switch start 
fittings with electronic 
ballast fittings.  
 


Lighting 
control 


100% manual switching. Banked switching in halls. Good 
condition.  


Manual switching 
is 30 years + 


Install occupancy sensors 
in staff room, common 
rooms, main hall, sports 
hall and dining hall 
 
Consider further 
installation of occupancy 
sensors/dimming controls 
in toilets and other 
classrooms  


Kitchen 
equipment 


Equipment in the kitchen consists of: 
 
• 1 larder fridge 
• 1 chest freezer 
• 1 double door larder fridge 


5+ years 


No recommendation 
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• 2 electric servers 
• 1 deep fat fryer 
• 4 gas ovens 
• 1 gas hob 
• 1 deep fat fryer 
• 1 extraction fan 
• 1 microwave 
• 1 chilled merchandising cabinet fitted with screen 
• 1 beverage cooler 
• 1 smoothie maker 
 
Kitchen equipment was considered to be appropriately 
sited and in good condition. Energy housekeeping by 
kitchen staff was also good. The merchandising cabinet 
was emptied and shutoff at the end of each day. Stock was 
run down in preparation for the holidays and unnecessary 
appliances turned off over the holiday periods.  
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Appendix 2 Detail of Carbon Reduction Opportunities: 
Assumptions and Calculations 


2.1 Consumption, emissions and unit cost assumptions 


 Annual usage (kWh) Average cost per unit 
(pence inc CCL ex VAT) 


Emissions factor (kg 
CO2 per kWh)  


Electricity 466686 8.073 0.537 
Gas 2197461 2.884 0.185 
 
 
2.2 Calculations 


Measure Calculation Saving 
(kWh) 


1. Draft and 
implement an energy 
policy to improve 
energy management 
practices 


Savings assumed to be 1% of annual gas and electricity use. 
Electricity (kwh): 466686*1% = 4667 kwh 
Gas (kwh): 2197461*1% = 21975 kWh 
 


4667 
21975 


2 Install Building 
Energy Management 
System 


Total gas consumption  = 2197461 
Estimated savings from BMS = 7.5% (ref GPG 312 Invest to 
Save). Therefore estimated savings = 2197461*7.5% = 
164810 kWh 


164810 


3. Install 2 variable 
temperature circuits 
to main plant room 
and heat only the 
administration area 
and support areas 
(basement) in the 
holiday periods 


Calculate average gas consumption for heating of main block 
and admin plus basement per annum based on floor area.  
 
Calculate number of heated days per annum (assuming no 
weekend heating= 156 days).  
 
Calculate energy consumption per heated day in each area. 
Whole block = 6436 kWh/day 
Admin and basement = 1323 kWh/day 
 
Number of heated days in the holidays  = 26 
 
Therefore: 
Heating consumption of main block in holidays = 26*6436 = 
164186 kWh 
Heating consumption admin and basement = 26*1323 = 
33759 
 
Savings from separate zoning of admin and heating only this 
area in the holiday periods (and not entire block) = 164186 – 
33759 = 130428 kwh/annum 


130428 
kWh 


4. Fit thermostatic 
radiator valves 
(TRVs) to all radiators 


Total heating consumption =1988876 kWh 
Assumption that TRVs save 5% of energy use (ref: GPG312 
Invest to save)   
Savings  = 5%*1988876 = 99444 
Assume cost per TRV installed  = £25 
Estimate number of TRVS required: 212 
 


99444 


5. Reset heating 
system times in main 
building plant room 


Calculate average gas consumption for heating of main block 
based on floor area = 1005477kWh.  
Calculate kWh / day based on number of heated days per year  


82984 
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= 1005477/ 156 = 6436 kWh/day (z) 
 
Calculate current hours of operation for each day of the week 
(a).  
 
Calculates new hours of operation for each day of the week (b).  
 
Calculate factor for each day of the week based on reset 
occupancy to apply to average daily consumption of main block 
on each day of the week (a/b)*z.  
 
From this calculate new consumption per day and consequent 
savings. 


6. Replace T8 switch 
start lighting 
(electromagnetic 
ballast) with 
electronic ballast T8 
lighting.   
 


Savings based on calculation of existing consumption of 
lighting system based on lighting inventory taken at time of 
site visit.  
 
Circuit wattage for replacement lighting providing equivalent 
lighting (lux) using electronic ballast taken from best practice 
guidance (Lighting guide 007 Carbon Trust).  
 
Lighting inventory shown in the appendix  
Assumed cost to replace single fitting= £35 
Assumes cost to replace double fitting = £45 


16170  


7. Install radiator 
panels to all radiators 
mounted to external 
solid walls 


Assumptions based on technical guidance for Energy Efficiency 
Commitment (EEC) approved measures (2002-2007)  
Typical savings per m2 of panel for a radiator mounted to a 
solid external wall (kwh/annum) = 93 
Assume size of typical radiator  = 1.5m2 
Therefore savings per radiator = 1.5*93 = 140 kwh/annum 
Estimate number of suitable radiators external solid walls = 
140 
Savings  =  suitable radiators * savings per radiator = 
140*140 = 19519 kWh/annum 


19519 


8. Install cavity wall 
insulation to St 
Edwards 


Calculate area of external wall in the buildings after accounting 
for glazing: 354 m2 
Calculate average heat loss per annum (kWh) based on 
existing wall U value of 1.66 and 20 year average degree days 
for south east = 2029 
 = area*degree days*24*U value/1000 = 28702 kWh 
Calculate heat loss of insulated wall based on U value of 0.714 
and 2029 degree days  = 12313 kWh 
Assume boiler efficiency of 80% to calculate delivered kWh. 
energy loss existing wall = 28701*(1/0.8) = 35878 
energy loss insulated wall = 12313*(1/0.8) = 15391 
Savings =  35878-15391 = 20487 


20487 


9. Install occupancy 
sensors to control 
lighting in staff room, 
assembly hall, dining 
hall, sportshall and 
6th form common 
room 


Calculate lighting demand in sportshall, assembly hall, staff 
room and common room based on installed lighting in each 
room (from lighting inventory taken during site visit) and 
assumption that lights are switched off 50% of the potential 
maximum time under existing practice (= lights on in these 
spaces 914 hrs per annum) 
Assume occupancy sensors will save 35% of existing lighting 
demand in these spaces. Ref: GPG 312 Invest to Save 
 
Therefore savings = 35%*914 hours*lighting load in each 
room.  
 
Assume cost of each sensor installed = £300 
Require one senor for each entrance to each room. 


4176 
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10. Install timers to 
all photocopiers and 
printers bar hot wax 
printers 


Assume following power demand in standby and operational 
modes for printers and photocopiers: 
 


timeclocks on 
photocopiers etc 


power 
consumpt
ion in use 


hours in 
use per 
day 


power 
consumpt
ion in 
standby hours in standby 


consumption per 
photocopier 560 1.5 30 22.5 


consumption per printer 110 1.5 20 22.5 
  
Reference GPG 118 managing energy use, minimising running 
costs of office equipment and related air conditioning.  
 
Estimated savings on this consumption = 40%  
Reference GPG312 Invest to Save 
 
Numbers of printers and photocopiers are known therefore 
calculation of annual energy consumption is possible 
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Appendix 3 Summary of Areas Covered 


Main area Sub topics Key 
area? 


Yes, 
covered 


Not 
covered 


Reason for exclusion (e.g. customer already familiar, not relevant 
at this site, etc.) 
 


Energy Management and 
Reporting System 


     


 Policy and Strategy YES Yes   


 Energy Management 
responsibility 


YES Yes   


 Use of meters YES Yes   


 Data collection and analysis YES Yes   


 Publicising Energy Performance  Yes   


 Workforce engagement YES Yes   


 Use of the Standards for 
Managing Energy 


 Yes   


 Buildings Energy Management 
Systems 


 Yes   


Energy Performance      


 Space Heating YES Yes   


 Boiler house/ plant room/ boilers 
 


YES Yes   


 HVAC systems and plant YES Yes   


 Compressed Air YES  yes No compressed air on site 


 Combustion processes YES  yes Not relevant 


 Lighting YES Yes   


 Motors and drives YES yes   


 Building Fabric YES Yes   


 Refrigeration/ Cooling Systems YES Yes   


 Hot water systems  Yes   


 Steam distribution   Yes  


 Heat recovery   Yes  
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Main area Sub topics Key 
area? 


Yes, 
covered 


Not 
covered 


Reason for exclusion (e.g. customer already familiar, not relevant 
at this site, etc.) 
 


 Process YES  Yes Not relevant 


 Pumps and fans   Yes Not significant 


Energy Supply Opportunities for Renewables  Yes   


 Opportunities for CHP   yes Not appropriate 


 
 
© Queen’s Printer and Controller of HMSO. 
 
Any trademarks, service marks or logos used in this publication are the property of the Carbon Trust, and copyright is licensed to the Carbon Trust. Nothing in this publication shall be 
construed as granting any licence or right to use or reproduce any of the trademarks, service marks, logos, copyright or any proprietary information in any way without the Carbon Trust’s 
prior written permission. The Carbon Trust enforces infringements of its intellectual property rights to the  
full extent permitted by law. 
 
The Carbon Trust is a company limited by guarantee and registered in England and Wales under Company Number 4190230 with its Registered Office at: 8th Floor, 3 Clement’s Inn, 
London, WC2A 2AZ 
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1 Executive Summary 
1.1 Reducing energy consumption and fuel bills 
The following Table provides the key recommendations for your building. It includes the low and no 
cost measures that will deliver the greatest saving, as well as the energy efficiency measures that 
will deliver the best return on investment.  
 


 
Our initial assessment indicates that through the recommended energy efficiency measures along 
with a few simple low (or no) cost measures, your organisation could achieve the following.  
 


 Deliver environmental benefit with an energy saving of 68799kWh   
 Achieve financial savings of £2900 per year, and protect against future fuel price increases. 


 
Our initial analysis suggests the cost of implementing these measures could be as low as £4,130. 
This would imply a simple pay back of only 1.4 years. The specific measures recommended, 
financial information and technical details are of course included in the attached report.  
            
          


                                                 
1 Please note that total and cumulative savings do not incorporate the inter-relationships between measures. 


Top No/Low cost 
Measures 


Energy Savings 
(kWh pa) 


Cost Saving 
 (£ pa) 


Installation Cost 
(£) 


Payback period 
(years) 


Reduce Internal 
Temperature 28,930 1,013 0 0 


Switch Off 
Equipment 5,649 480 0 0 


Control of 
Lighting 4,080 350 0 0 


Top Energy 
Efficiency 
Measures 


Energy Savings 
(kWh pa) 


Cost Savings 
(£ pa) 


Installation Cost 
(£) 


Payback period 
(years) 


Roof Insulation 30140 1,055 4,130 3.9 


TOTAL1 68,799 2,900 4,130 1.4 
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1.2 Renewable Energy Options 
The following Table provides key renewable options available to your organisation.  Renewable 
energy is an excellent investment, which can save costs in the longer term, and improve your 
organisations image.  In addition the costs noted below do not include grants available, which can 
often be at least 50% of the cost 
             


Solar PV 
(per kWp 
installed) 


110 80 5,800 52 


  
 110kg of Carbon could be saved each year with the installation of a Solar PV (per kWp) 


system.         
 Implementing this renewable energy system will enable you to make a visible statement of 


your commitment to corporate social responsibility 
 
 


1.3 Next Steps            
CEN would be delighted to assist you in taking the next steps to realising the benefits of energy 
efficiency measures and renewable energy technologies.      
We offer free follow-up support and advice, helping you to implement the recommendations.  
We will support you in engaging building occupants and developing an Energy Plan, setting out 
actions & targets 
CEN can then provide access to grant funding and discounted installations (should you wish to 
proceed) 
 
Of course the above support does not commit you to anything, but should you wish, CEN will then 
support you through the process to installation, and may be able to assist you in identifying grants 
available for energy saving systems.         
       
If you would like further information on any aspect of this report please do not hesitate to contact 
020 8683 6600.            
            


                                                 
2 Please note that all costs and savings indicated within this report are indicative estimates based on your figures and 
industry benchmarks.  Therefore if these measures are undertaken, where appropriate the necessary suppliers, installers 
and designers should be consulted to provide confirmed accurate details. 
 


Top 
Renewable 


options 


CO2 Savings 
(Kg pa)2 


Cost Savings 
(£ pa) 


Guideline 
Installation 


cost (£) 


£/KgCO2 
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2 Introduction 
Reducing energy consumption makes perfect sense – saving money, enhancing reputation and 
improving the environment.           
       


2.1 About the Report 
One of the main energy areas for your organisation is renewable energy.  Renewable energy is a 
great opportunity for organisations to improve their environmental impact and green credentials 
and potentially reduce the running costs of their energy processes.  The first priority before 
considering renewable energy is reducing the need for this energy, and then using this energy 
more efficiency.  Before investing in renewable energy, we advise that an organisation first 
considers these aspects, as they can often lead to immediate savings with little cost.  Different 
technologies will be viable for different locations and further information about this can be found 
within this report, with savings where applicable.       
     
            
            


2.2 An Overview of the Site 
The building type has been classified as ‘Education buildings Primary’ for the purposes of making 
comparisons with benchmark data.  From the nature of the organisation (including size) benchmark 
data has been used within this report to assess energy performance against sector standards.  
            
1.1.1 Building age and tenancy, and the impact on opportunities for energy improvements 


           
As your building is relatively old, it is likely that the energy efficiency of the building will be relatively 
poor.  Therefore your organisation could substantially benefit from incorporating the measures 
indicated in this report.  In particular, changes to the building insulation and heating system could 
provide significant energy savings.  We recommend that you check the efficiency of your building 
and equipment, and monitor energy consumption.  Behavioural measures often have very high 
associated energy savings with zero cost, and therefore we recommend that the use and control of 
energy using equipment is carefully considered to identify the savings within this report.  
             
Your organisation currently does not own the premises as the building is owned by the council.  
Therefore, any installation works suggested within this report may need to be agreed or negotiated 
with the council. The budget available from both the organisation and council may dictate the scale 
of work which could be completed, however many low cost and behavioural measures can be 
undertaken as quick wins.       
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2.2.1 Energy Consumption         
            


The current annual gas consumption of the site is 235,441 kWh pa and the current electricity 
consumption is 75,326 kWh.  This equates to costs of £8,240 and £6,400 respectively within the 
consumption year provided. The following table provides a summary of your annual energy 
consumption: 
 
 


  Annual Consumption Annual Cost Annual CO2 
emissions 


Utility kWh % £ % 
 kgCO2 % 


Electricity 75,326 24 6,400 44 32,390 42
Gas 235,441 76 8,240 56 44,730 58


 
             
         


2.2.2 Current Building Performance        
           


The following graphs highlight your current energy consumption, and costs before and after 
implementing the areas indicated by this report, including a comparison with benchmark data:  


Chart 1-1 Current Energy Performance  Chart 1-2 Energy Saving Opportunities  
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2.2.3 Comparison with Benchmark Data       
            


The following graphs demonstrate the comparison between industry best practice for your sector, 
typical practice and the current energy consumption at your site.     
  


Chart 2-1 Heat consumption against benchmark,  Chart 2-2 Electricity consumption against 
benchmark 


 
Fuel prices vary across the country, and often change quickly.  Your energy costs were not 
available and have been estimated based on current typical market prices.  We also estimate that 
fossil fuel prices will rise by around 6% p.a.  The savings you make on your energy bills now will 
grow year on year making energy efficiency an area that your organisation cannot afford to ignore.
     
  


2.2.4 Summary of Energy Performance Compared with Benchmark    


The site could potentially improve its electricity consumption levels as they are currently above 
typical consumption levels for your sector.  The profiling is likely to be due to the partial use of 
electric heating which would increase the electricity usage and reduce the space heating usage in 
comparison to benchmark data, and the use of an electric immersion heater to provide hot water 
for catering.  Particular areas of this report to consider include lighting and machinery, and 
ensuring that equipment is turned off when not in use, and power is not wasted. 
           
            


2.2.5 Monitoring and Continuous Improvement      


A good way to achieve reductions in energy use is to monitor and record electricity and gas 
consumption each month and set benchmarks for continuous improvement.  For heating 
consumption (e.g. gas) this may vary significantly through the year, so should be compared with 
similar periods in different years.  For electricity consumption, it can be useful to establish baseline 
consumption (e.g. minimum consumption overnight if possible) and compare this with daytime 
consumption, or periods of unusual consumption to see why and how electricity is being 
consumed.  For more information please see the Monitoring section of this report. Remember, you 
cannot manage what you don’t measure.        
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3 Energy Efficiency 
3.1 Heating systems and Controls        
            
Heating is one of the biggest consumers of energy within an organisation. Heating consumption 
and bills can be reduced within your organisation through a combination of improved controls, 
equipment and insulation. We have identified these potential savings that your organisation may be 
able to achieve through making changes to your heating system. 
 
• Better control & reducing your internal temperature could deliver a £1,013 saving pa with no 
investment.  Ensure that timers on individual electric radiators are set for suitable times to refelect 
changing uses of classrooms.  Staff should be trained on how to use TRVs and broken TRVs 
should be replaced.  Locks can be placed over TRVs to make them child proof.   
 


 


 
Figure 2 Timer on electric radiator 
 


 
 
The recommended temperature for your organisation, according to the Carbon Trust, is around 19-
21 degrees centigrade.  This will vary within different parts of your building, and depend if there are 
additional processes occurring, additional heat producing machinery, or higher/lower levels of 
physical activity. 


Figure 1 TRV set high 
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The current temperature settings for the building have been estimated, as there are individual 
thermostats.  Boiler control settings are linked to TREND and not controlled by site staff.  It would 
be beneficial if site staff could control the set temperature for the heating system, as this would not 
need to interfere with the boiler controls.  Based on our experiences on site, and average 
temperatures felt by the auditor and site occupants, the temperature has been estimated at 
21degrees.  If you reduce your building temperature by 2 Degrees, you could save around 28,930 
kWh each year. 
 
This is a zero cost measure, but will require testing of temperature controls, and consultation with 
teachers to ensure that working conditions are comfortable.  If high temperatures have been set to 
overcome under-heating problems, then this issue should be considered together with other 
heating system and insulation measures.  
         
            


Figure 3 TRV set to maximum in classroom with window open
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Insulating your pipe work can reduce heat losses through the pipes. Pipe insulation comes in a 
variety of materials and is cheap to buy. Smaller pipes can be insulated by the site manager, 
however, larger pipes may require an installer. installed pipe insulation has a payback period of 
between 0.5 - 2 years depending on the operating hours of the heating system. 
 
The insulation jacket on one of the hot water cylinders is disintegrating and should be replaced.  
This measure has a very short payback time and is strongly recommended.    
   
 


 
Figure 4 Hot water cylinder with incomplete insulation 
 
 
 
Zoning           
Zoning of the heating system could be possible within your building, meaning that temperatures of 
rooms with high occupancy levels/electronic equipment can be kept cooler than those without.  
This would reduce overheating which is currently overcome by staff opening windows. There are 
two boiler rooms which effectively mean that there are two zones, but these are not linked to 
occupancy, orientation or building fabric to allow a lower heat input to achieve the same set 
temperature.   It was not established how room thermostats interacted with only two zones. This is 
suggested as an area of investigation.           
  
 







Cypress Junior School 
 


   
 


 
 


      


 
 


3.2 Insulation            
            
All buildings lose heat through the walls, ceiling, floor and windows.  If these areas are better 
insulated, then less heat will be lost, and therefore less energy will be required to heat the building 
overall.   Insulation type, cost and efficiency will vary greatly according to the type of building 
structure your organisation currently occupies.  It is always recommended that before considering 
any type of insulation you check any existing insulation and your building structure.  CEN can help 
with quotes and recommend installers, please call 020 8683 6600 for more information on 
insulation measures.            
            


 Roof Insulation 30,140  1,055  4,126  3.9  


  
  
 
Your building currently has roof insulation, but this was installed approximately ten years ago and 
is therefore likely to be 200mm.  Current Building Regulations demand 270mm of loft insulation 
and it is recommended that insulation is topped up to this level.  Please note costs and savings are 
estimated as access to the loft was not provided.  There is loft access at height and it is 
recommended that this is done when equipment for working at height is erected for changing 
lights.  
 


 Insulation 
Savings 


Saving (kWh)  Cost Saving 
(£)  


Installation 
Cost (£) 


Payback (Years)  


Figure 5 Windows open to reduce internal 
temperature 
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We identified several draught areas within the building around doors.  Draught proofing is a simple 
and low cost measure, which can usually be fitted by the facilities/premises/site manager.  
Materials are inexpensive and the improvements in both comfort and energy savings are 
significant. The Loft access hatches should be checked for draught proofing as this can help 
minimise heat escaping to the loft cavity. Therefore this is recommended as a priority measure for 
the building. 
          


Figure 6 Access to roof space
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3.3 Lighting            
Lighting is a cost effective way to reduce fuel bills.  Reducing both the amount and time that 
lighting is used can be done through behavioural change and investment in controls.  In addition 
inefficient lighting can be replaced with more efficient lights that use up to 75% less energy. 
            
The following table summarises the opportunities for saving money on lighting:   
             


Control of Lighting 4080 350 0 0 


Conversion to higher 
efficiency tubes 


1959 167 0 0 


   


   
 
Figure 7 Blackout blinds drawn blocking out natural lights and artificial lights on 
 
 
          
Other opportunities for you to reduce your bills on lighting include:     
       
Encourage task lighting – making sure only occupied areas are lit, i.e. make sure that 1 teacher is 
not lighting the entire building unnecessarily.  This could be combined by labelling light switches to 
help teachers select the correct lighting. 
 
 
 


Lighting Savings Saving (kWh) Cost Saving (£) InstallationCost Payback (Years)
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By switching off unnecessary lights, you could potentially save 4,080kWh or £350.This has been 
identified from your estimations on how many hours lights are on, the type of lights you currently 
use, the percentage of lights which are on in unoccupied areas/out of hours, and your overall 
working hours.  This should include opening blinds whenever glare issues can be overcome, if 
blinds are closed to use Interactive Whiteboards, they should be opened as soon as possible to 
maximise natural light.  Lights are zoned so that banks of lights closest to the window can be 
turned off when natural light is sufficient, whilst maintaining an even level of light throughout 
classrooms. 
 
Your building was not found to have any traditional tungsten lights.  These lights can usually hold 
energy efficient light bulbs which use 75% less energy, at little extra cost.  If you buy/install new 
lights or change any fittings within your building we recommend that you fit energy efficient light 
bulbs wherever possible.   
 
 


 
Figure 8 Blinds drawn and obstructions over window reducing natural light 
 
 
When replacing fluorescent bulbs, specify a triphosphor coating on all new tubes as this will make 
the bulbs last longer and remain brighter than normal fluorescent tubes. 
 
As well as changing bulbs, fittings can also make a big difference to lighting energy. Fluorescent 
tubes usually fit into one of two types of fitting – diffusers or reflectors.  Diffusers are generally 
plastic cases designed to reduce glare, while reflectors are generally mirrors reflecting and 
increasing the useful light received in the room.  As reflectors will increase the light within an area, 
bulbs can often be replaced with lower wattages or removed entirely.  There are additional 
considerations of glare, dimming capability and various frequencies of lights. 
 
Investments in controls can often yield further savings.  Lighting controls come in a variety of forms 
but can include Time Operated, Daylight Linked, Presence / Occupancy Sensors or Dimmers.  
Occupancy sensors help to ensure that lights are only operational when someone is there to 
require them.  Sensors can save up to 30% on lighting costs.  However, this option is not always 
suitable – for example where people are still for long periods at desks.  Time delay controls and 
photo-electric cells can provide similar benefits, and dimmers add additional elements of control 
over levels of lighting.  Therefore there are several further investments you can make which will 
reduce your energy consumption further. 
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3.4 Equipment            


            
Individual pieces of equipment within your School will usually consume relatively small amounts of 
energy.  However, cumulatively, they can represent a large proportion of your electrical 
consumption.  Therefore it is very important that equipment is only on when it is being used. 
 
Awareness campaigns are excellent ways of improving the switching off of equipment.  This needs 
to include all teachers and pupils (i.e. cleaners, security etc) to be effective.  As with lighting, 
stickers can also improve awareness of this. 
          
It is essential to switch off computers and other office equipment when not required.  Screen 
savers do not save energy, and in older computers the monitor can actually use up to 70% of the 
total computers energy.  Most printers and photocopiers have powersave modes which are simple 
to use, and will automatically run at lower power when not in use.       


      
Switching off equipment at night, such as vending machines, is an immediate and zero cost way to 
reduce energy use.  Smaller actions, for example simply filling up the kettle to the minimum level 
required, will also save energy.   
 
You could potentially save 5,649kWh or £480 through switching off computers and other common 
office equipment.  If your School is very IT intensive, this value could be even higher. 
 
Refrigeration can be a significant energy consumer.  Simple measures can be taken to reduce this 
consumption.  Excessive cooling (as with excessive heating) wastes energy, and doors left 
open/poorly insulated will also use more energy and also pose health risks.  Open fronted 
refrigeration units can be fitted with night blinds, and refrigerator lights should be turned off during 
the nights to prevent further energy waste.  In addition, any additional source of heat should be 
removed from the refrigeration area to improve the heat balance.  For further information please 
contact us on the number provided above. 
 


Figure 9 Computer screens on, displaying screensaver when not in use
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Figure 10 No timer on immersion heater 
 
 
Hot water is provided to to the kitchen from an electric immersion cylinder.  This is an expensive 
and carbon intensive way to heat water and should be carefull monitored.  It is recommended that 
a timer is fitted so that water is only heated as and when required as it is thought that water is 
constantly kept at 60°, regardless of requirement.  
 
 
Air conditioning/ventilation controls can deliver significant savings – it takes energy to heat and 
cool air down, and if that air is then removed, the money used to heat/cool the air is lost, and the 
old air needs to be replaced with new air at the correct temperature.  Natural ventilation should be 
maximised wherever possible.  Ventilation systems should not be running when the building is not 
occupied, and indeed can often be set to only be used at certain times or the day/week/year.  
Careful consideration between the balance of heating and ventilation (both artificial and physical – 
i.e. opening windows) is required, to ensure that energy is not being used unnecessarily (e.g. 
heating and cooling simultaneously).  Air conditioning should be set to come on at 24°C and 
should not compete with heating.  Leaving air conditioning on at night will greatly increase running 
costs. 
 
 
 
           


3.5 Monitoring, measuring and billing    
            
It is recommended that meter readings where possible are recorded for all utilities on a monthly or 
even weekly basis to identify trends and patterns, and most importantly potential problems such as 
water/gas leaks that will allow you to make corrections and hence reduce your fuel bill further. 
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In addition, the meter readings taken by your School can then be compared to those found on your 
bill, helping you identify any overcharging errors from your supplier (estimated readings are often 
used by utility companies to save costs in meter reading, and are sometimes over estimated). 
 
Improved monitoring and targeting will maintain energy performance and prevent future energy 
waste.  This is particularly important as no consumption data was submitted to the Display Energy 
Certificate assessor, resulting in the worst buidling efficiency rating.   
 
     
            
            


3.6 Teachers and Pupil Awareness and School Integration   
        


            
When implementing the actions described within this report, it is recommended that you involve 
your teachers as much as possible, to enable them to provide input into the changes, and also 
better understand how to reduce energy consumption.  An energy plan setting targets and 
activities could be considered as a valuable tool to engage teachers, and also clarify which actions 
you wish to take forward and any other actions you consider practical. 
           
An Energy Plan could include the following actions: 
1) Monitor energy consumption and account for primary uses of energy 
2) Agree to realistic energy saving targets 
3) Adopt a policy of “Good Practice” in the operation of heating and electrical equipment  
4) Raise awareness of energy use among building occupants 
5) Encourage no-cost behavioural change 
6) Use cost savings to finance further investments in energy efficiency or renewable technologies 
          
A member of staff could be designated as an "energy champion" or environment champion.  They 
would have responsibility for checking equipment and lights are turned off, and making sure other 
building occupants are aware of their environmental impacts and any environmental policy which 
your organisation may have.           
Energy and environmental action could be taken a step further within a management system.  
BS8555 and ISO14001 programmes can help you manage your organisation more efficiently, and 
gain recognition for your efforts and successes.       
    
By completing this Energy Check, you have indicated that you are interested in saving energy and 
the potential benefits this can bring to both financial bottom line and environmental improvement.  
The guidance within this report is indicative according to the size and type of your organisation.  If 
you require further advice or help on any of the matters arising out of this report, please contact 
CEN on 020 8683 6600. 
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3.7 Funding for Energy Efficiency Measures from Croydon Council 
 
Croydon Council is now in its third year of Carbon Trust and internal match funding for an 
innovative and successful programme to support Council buildings in implementing energy saving 
measures – The Local Authority Energy Finance (LAEF) scheme. The first year of the scheme 
alone yielded annual carbon dioxide emission savings of 400 tonnes/annum. It is now tried and 
trusted within the Borough as a powerful financial incentive in assisting the urgently needed shift to 
increased energy efficiency across all of the Council’s buildings. 


Croydon’s schools have been the main beneficiaries of the LAEF scheme with 44 projects 
completed to date and with projects at the pipeline stage in excess of £100,000. As interest has 
grown in the scheme, more and more schools have begun to realise the potential advantages, both 
financial and environmental, in making full use of the fund. This has been well demonstrated by a 
growing number of schools in the Borough signing up for their second or third LAEF project. 


The LAEF scheme works by funding the upfront costs of energy saving technology, for example 
cavity wall and loft insulation, draught proofing, lighting controls and pool covers. The loan is then 
paid back interest free as annual savings are realised on subsequent energy bills. Repayments are 
no more than the value of the energy saved and once the loan is repaid all savings are kept by the 
school. Essentially the measures pay for themselves. With energy prices almost guaranteed to rise 
for the foreseeable future, the financial benefits of energy saving technologies will only increase. 


Croydon Council is committed to improving and encouraging energy efficiency in schools and in 
the community. If your school would like to take advantage of this opportunity please contact me to 
discuss the financial details and current technology in further detail. Free, no obligation quotes are 
available at your request.  
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4 Water 
Water consumption can make up a significant part of any organisation's utility bills and reducing 
consumption is becoming increasingly important in today's changing climate. 
 


4.1 Behavioural changes 


A large part of your water use can be saved by altering the way that building users use water. 
These small changes can soon add up to a large reduction in water use.  It was identified that 
there were no stickers or labels near taps and water appliances encouraging people to save water 
and turn off taps. Small stickers could be designed in-house and will not only encourage water 
saving in your organisation but may effect your building users' behaviour when they are in the 
wider community. 
 


4.2 Water saving measures  


4.2.1 Taps  


It was identified that you have some tap aerators. Tap aerators are simple devises that fit into 
existing tap nozzles and mix air with water under pressure as it emerges from the tap. The 
apparent flow rate is not affected. Water savings of up to 10 litres per minute may be achieved. 
They are a low cost measure (around £5 each), do not require specialist fitting and the remaining 
taps should be fitted with aerators as part of your water saving project.  
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4.2.2 Toilets  


We identified the potential to install up to 15 water saving devices in toilet cisterns around your 
organisation. Each water saving device can save between 1-2.5litres for every flush. There are two 
types of water saving device which can be used in your cisterns; a hippo and a save-a-flush. Both 
can be easily installed by a member of staff and up to 50 of each can be sent to you for free by 
Thames Water if you are in their supply area. Check their website for further details. 
 


 
 


4.3 Harvesting Rainwater  


Approximately 3.6 million litres of water falls onto a typical 4,000 square meter roof each year. 
Most of this water runs into the sewage main and is lost. Your organisation has plants or 
vegetables that are watered from the mains supply costing your organisation money. You should 
consider installing water butts on down pipes to harvest rainwater and use this water instead. 
Depending on the amount of watering that you require, you could save up to 5,000 litres of water 
each year per water butt. Water butts usually cost around £25 to £35 each and are easily installed. 
 


4.4 Monitoring, measuring and billing 


The water meter is not read and recorded frequently. Reading your meter frequently not only helps 
you to be billed accurately by your supplier but can also help you to identify leaks and measure 
reductions in consumption. 
Consumption figures or meter readings can be plotted into a simple graph and displayed so that 
building users can see how much they are consuming and the reduction in consumption when they 
try to save water. Readings should be recorded at regular intervals into a simple chart on a weekly 
or fortnightly basis. This can be done by your site manager at the same time each week as part of 
the opening or closing procedure. 
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5  Energy Management Plan 
 


5.1 Summary of recommendations: 
 


 
 
The school needs to draft a clear and simple energy strategy with defined responsibilities, targets 
and objectives. This should entail the following actions: 
 


5.2 Promote Awareness 
Set up an ‘energy team’ to raise awareness amongst staff and students of how much energy is 
used; how to reduce the school’s energy use; and to engage staff and students in behaving more 
environmentally responsible. 
Nominate 20-30 students and members of staff to act as ‘energy monitors’ to perform tasks such 
as switching off lights or taking temperature readings. 
Thermometers should be prominently installed in classrooms to indicate the comfort level within 
the building to staff. 
Add stickers or posters in classrooms to remind students and staff to switch off lighting and 
electrical equipment when the rooms are unoccupied. 
Report the observed energy savings to staff and students through postings on notice boards and in 
classrooms.  


5.3 Monitor Energy Consumption  
Keep records of annual figures for gas, electricity and water consumption in addition to cost. This 
will help provide a basis to determine savings compared with previous years. 
Conduct a proper survey of the school in order to determine which appliances and plant need to be 
replaced.  
Identify the barriers to making changes to the school’s energy use (e.g. finance; manpower; time; 
or security restrictions).  
 


5.4 Develop an Action Plan 
Place a more accurate cost on wasteful practices such as overheating, lighting after hours and 
leaking water pipes.  
Develop an action plan of prioritised activities to reduce energy consumption where excessive use 
is taking place (reduce temperature set points; reduce run time of boilers; replace lighting with 
more efficient type; introduce controls on plant; )  
Using the findings of the energy survey, arrive at:  
• The efficiency and consumption of plant (eg; boilers and lighting).  


Cypress Junior School can reduce energy costs by a minimum of £2,900 per year by adopting 
an energy action strategy. The school must employ the following steps as part of its strategy: 
 


1) Promote awareness amongst students and staff 
2) Monitor energy consumption 
3) Account for the primary uses of energy 
4) Adopt a policy of ‘good practice’ 
5) Encourage behavioural change amongst students and staff 


 
The energy and cost savings will only be achieved if the measures detailed in this report are 
properly implemented.  
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• The running cost of energy consuming plant and equipment.  
• The suitability and efficiency of installed plant and equipment.  
• The cost of plant running over weekends and lights left on unnecessarily.  


 


5.5 Account for Primary Uses of Energy  
Develop a system to monitor where and how energy is being used in each of the main school 
energy cost centres and how efficiently it is being managed.  
Adopt better management of the heating and hot water systems to identify and reduce overheating. 
Adjust the main boiler controls as recommended above to ensure the school is not over heated or 
heated when there is no demand.  
Adopt behavioural change and electronic controls to reduce the costs of lighting by 20-30 per cent 
per annum. 
Better management of the IT suite could reduce electricity consumed here by half. 
 


5.6 Encourage No-cost Behavioural Change  
Reduce the amount of wasted electricity: switch off or minimise use of equipment in all areas 
outside school hours, including computers; vending machines; lighting; office equipment and 
ventilation fans.  
Switch off or minimise use of equipment in areas which are not in use, including plant rooms; 
meeting rooms; store rooms and consider the installation of timer or occupancy controls.  
Prevent over-heating of the school by adopting a heating schedule that meets the needs of staff 
and students 
 


5.7 Use Savings to Invest in Further Energy Efficiency Measures  
Establish the effectiveness of measures taken by monitoring energy consumption and evaluate 
success of adopted measures and promote continuous improvement. 
Use quantified savings or projected savings to motivate spending on improving efficiencies in 
energy use.  
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Section 2:  
Renewable Energy Appraisal 
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6 Executive Summary Renewable Energy  
 


6.1 Results of renewable feasibility assessment 
 
The table below provides a summary of the feasibility assessment. 
 


Technology Generation Feasible? Reasons 


Wind turbines (stand-alone) Electrical  • Insufficient open area for installation of a 
stand-alone wind turbine 


Solar photovoltaics Electrical  • Areas of east to west (through south) facing 
unshaded pitched roofs 


Solar thermal Thermal  • No year round demand 


Wood-fuel heating Thermal  • No available space for fuel storage and 
delivery access 


Ground source heating Thermal  • No available ground area  
• Incompatible heating system 


Summary of feasible technologies 
 


6.2 Recommendations 
 


 Savings Cost  


Technology 
Energy 


generated 
[kWh/yr] 


Carbon 
Savings 


[kgC02/yr]


Financial 
Savings 


[£/yr] 


Guideline 
cost [£] 


Guideline cost 
after LCBP 


grant [£] 


Cost  per 
ton CO2[£/t]
(aft. LCBP)


Payback
(aft. LCBP)


[yr] 
Option 1. Hall roof 
Solar PV Sanyo Hybrid 
4.2 kWp (25.1 m2) 


3,252 1,399 228 25,200 12,600 721 (360) 111 (55) 


Option 2. Year 3 roof 
Solar PV Sanyo Hybrid 
9.45 kWp (56.4 m2) 


7,318 3,147 512 47,250 23,625 601 (300) 92 (46) 


The sustainable energy options 
 
 
Options 1 and 2 
Both options 1 and 2 represent individual installations of the technologies. The larger of 
the installation, Option 2 (the Year 3 roof) offers the greatest carbon saving. 
 


6.3 Methodology 
 
The approach that has been taken in this study is as follows: 
 
1. Calculate the current carbon emissions related to the energy use of the building 


through space heating and electricity use. 
2. For the feasible technologies, estimate suitable system sizes giving energy 


produced and carbon offset through their application, guideline system costs and 
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operational information. 
3. Calculate percentage of carbon offset through the use of renewable energy 


technologies  
4. Determine the best combinations of technologies to achieve the most cost-effective 


sustainable energy solution for the site. 
 
The relative merits and challenges related to each of the technology options can then 
assist Cypress Junior School with identifying the most suitable sustainable energy solution 
for the site. 
 
For each of the technology options, indicative supply and installation costs have been 
indicated. However, accurate costs cannot be established at this stage as design changes 
or site-specific factors e.g. ground survey, could impact the cost of integrating renewable 
carbon technologies on the site. Supply and installation costs are based on benchmark 
data; the financial data provided in this report is indicative only and is intended to assist 
the decision-making process when determining the most suitable sustainable energy 
solution. Where any of the proposed energy solutions are taken forwards, further feasibility 
studies could be required to accurately size the systems, after which a formal tender 
should be carried out in order to achieve competitive and accurate prices. 
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7 Roof and ground areas 
7.1 Roof 
There are two areas of suitable south west facing roof space above the Year 3 classrooms 
and Hall pitched at an estimated 40° angle.  This relates to approximately 32m2 and 76m2 
of available roof space respectively.  This information will be used to calculate the potential 
sizing for PV and solar thermal renewable technologies 
 


7.2 Ground Area 
There is 275m2 of  external ground area free from trees. This information will be used to 
assess the feasibility of Ground Source Heat Pump Installations 
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8 Feasibility study of the technologies 
8.1 List of feasibility criteria per technology 


 
 


* Assuming that the design is defined to meet these criteria 


Table 5-1: Technical feasibility of each technology 


 


                                                 
3 Based on benchmark and manufacturers’ data, a stand-alone turbine could be viable at a wind speed of around 5m/s at 
the height of the turbine and may be a more cost-effective way of providing renewable energy generated on-site 
compared to other technologies. Ideally, however, the wind speed would be greater than 6m/s.  


Technology Criteria  
Stand-alone wind turbines   
Wind speed Is the average wind speed greater than 6 m/s at hub height?3  
Clear air flow to turbine Is the area free from obstructions that could cause turbulence?  
Open land around proposed 
site Is there sufficient open land for the turbine to be installed?  


Distance to nearest property Are surrounding properties far enough away to be unaffected by turbine noise/flicker?  
Solar photovoltaics   


Roof orientation Are the roofs flat or orientated southeast/southwest (through south)?  
Roof space Is there sufficient unshaded roof area? * 
Solar thermal   


Roof orientation Are the roofs flat or orientated southeast/southwest (through south)?  
Roof space Is there sufficient unshaded roof area?  
Hot water demand Is there a year round hot water demand?  
Heating system Would a solar thermal collector be compatible with the planned heating system?  
Hot water storage Is there room for hot water storage vessels?   
Wood-fuel heating   


Fuel supply chain Has the existence of an established fuel supply chain been verified?   


Delivery logistics Is there sufficient space for a delivery vehicle e.g. vehicular access to storage 
hopper, turning circle?  


 


Storage Is there sufficient space for fuel storage to allow a reasonable number of deliveries?  
Plant room Is there sufficient space for a wood-fuel boiler and associated auxiliary equipment?  
Flue Can the flue be designed to meet planning authority requirements?  
Ground source heating   


Heat distribution system Is there a low-grade heat distribution system e.g. underfloor heating?  


Ground conditions Has a basic ground study concluded that the site is suitable for ground source heat 
pumps? 


 


Horizontal piping Is there a large area of open land where horizontal piping could be installed?  


Vertical piping Is there an area of open land ground suitable for vertical piping? Can underground 
obstacles be avoided? 
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In this section, the technical viability of the following renewable technologies has been 
assessed for the Cypress Junior School site in order to rule out unfeasible options. 
 
Building-mounted wind turbines: Building-mounted wind turbines are not yet a proven 
technology. A number of technical problems have been identified by manufacturers and are 
currently being investigated with the aim of rectifying these issues. This technology might therefore 
be available in the near future.  Therefore, CEN does not recommend the installation of building-
mounted wind turbines in the current market environment. However, as the technology is 
continuing to develop, CEN can provide information on their characteristics, design requirements 
and the output estimated by the manufacturers, if Cypress Junior School would still wish to 
consider this technology as an option. 
 
Wind Turbines, Solar Thermal, Biomass and GSHP will not be taken forward for 
further assessment 
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9 Renewable Technology Assessments  
 
Please note that all carbon saving percentages provided are in relation to carbon 
emissions related to the year round energy use 
 


9.1 Solar photovoltaics 
 
9.1.1 Site Information  
There is approximately 32m2 of unshaded roof space above the Hall and 76m2 above Year 
3.  There is a narrow walk way between the Year 3 classroom and the nearest building 
which may have repercussions for the erection of scaffolding to access the roof.  
 
 
9.1.2 Product information 
Solar photovoltaic (PV) cells generate electricity. They are available in a range of products, 
such as bolt-on panels, solar tiles and glass-glass laminates. Images of and further 
information about these products can be found in the Annex. 
 
9.1.3 Carbon savings , estimated costs and Payback time. 
The estimates in Table 6-1 are based on the use of 210 Wp panels to generate the 
maximum amount of electricity for the available roof space. 
 
An indication of energy generation and cost data related to the use of PV panels installed 
on the roof is provided. 
 


 
Table 6-1: Examples of carbon savings and costs for PV panels 


 
 
Assumptions: 
These outputs have been calculated assuming that the roof is pitched at 40 degrees from 
horizontal and the panels would be oriented towards south-west (corresponding to a 95% 
relative output).  
 


 Savings Cost 


 


Technology  Energy 
generated 
[kWh/yr] 


Carbon 
Dioxide 
Savings 
[kgCO2/
yr] 


Financial 
Savings 
[£/yr] 


Guideline 
cost [£] 


Guideline 
cost after 
LCBP 
grant [£] 


Cost  per 
ton CO2[£/t] 
(aft. LCBP) 


Payback 
(aft. LCBP)
[yr] 


Solar PV Sanyo 
Hybrid 4.2 kWp 
(25.1 m2) 


3,252 1,399 228 25,200 12,600 721 (360) 111 (55) 


Solar PV Sanyo 
Hybrid 9.45 
kWp (56.4 m2) 


7,318 3,147 512 47,250 23,625 601 (300) 92 (46) 
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9.1.4 Life cycle cost implications 
There is limited maintenance associated with PV panels. Products generally have a 20 
year guarantee, although they have been known to operate effectively after this time. The 
inverter that converts the direct current (DC) electricity to alternating current (AC) may 
require occasional servicing.  
 
If the electricity is generated when there is no electricity consumption, it can be exported to 
the Grid. These units of electricity can either be sold directly to the utility company or sold 
through ROCs 
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10 Summary of options 
10.1 Renewable Technology solutions 
 
Technology  Energy 


generate
d 
[kWh/yr] 


Carbon 
Savings 
[kgCO2/
yr] 


Guidelin
e cost 
[£] 


Guidelin
e cost 
after 
LCBP 
grant [£] 


Cost  per 
ton 
CO2[£/t] 
(aft. 
LCBP) 


Installation and operational 
issues 


Option 1. Hall roof 


Solar PV Sanyo 
Hybrid 4.2 kWp 
(25.1 m2) 


3,252 1,399 25,200 12,600 721 (360) 


The panels will require 
cleaning every 5 years to 
maximize output 
�Maintenance on the 
inverter may be required 
after 10 years 


Option 2. Year 3 roof 


Solar PV Sanyo 
Hybrid 9.45 kW 
(56.4 m2) 


7,318 3,147 47,250 23,625 601 (300) 


The panels will require 
cleaning every 5 years to 
maximize output 
Maintenance on the inverter 
may be required after 10 
years 


Table 7-1: Renewable energy solutions for the Cypress Juniors site 
 
Options 1 and 2 
Both options 1 and 2 represent individual installations of the technologies. The larger of 
the installation, Option 2 (the Year 3 roof) offers the greatest carbon saving. 
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11 Conclusion 
 
The aim of this study is to provide Cypress Junior School with an assessment of the 
potential for integrating renewable carbon technologies in the most cost effective way. 
Further feasibility assessments may be requires when taking forward the installation to the 
next stage. Certain assumptions have been made at this stage of the assessment and 
costs may vary with further investigation.  
 
The recommendations made in the report are based on the following criteria: cost, carbon 
offset, site suitability and local planning guidelines.  
 
Each solution has its merits and challenges and the value or burden of these should be 
quantified through detailed discussion. Specific merits/ challenges include: 
 


1 Cost - certain solutions are more cost effective than others in terms of energy 
produced per pound sterling spent. 


2 Obstructions around the Year 3 classrooms – there is a narrow walk way 
between the Year 3 classroom and the nearest building which may limit scaffolding 
erection.  
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12 Annexes 
 


12.1 Solar Photovoltaics (PV) 
 
Solar photovoltaics 


Product information 
 


 


  
a) Standard ‘bolt-on’ modules b) Sun Slates 


  
c) C21e d) Glass-glass laminate 


Source: solarcentury.com and BioRegional 


Annex Figure 1: Solar products 
 


Technology 
Electricity 
generated 


[kWh/kWp/yr] 


Roof area 
required 
[m2/kWp] 


Carbon 
savings 


[kgC/kWp/yr] 


Guideline 
cost4 [£/kWp] 


Guideline 
cost4 
[£/m2] 


Bolt-on modules, 
monocrystalline 830 7 88 6,000  820  


Sun slates 830 10 88 8,200  820  


C21e tiles 830 8 88 7,000  900  


Glass-glass laminates 830 9 88 9,800  1,090  


Source: solarcentury.com 
Annex Table 1: Outputs of solar photovoltaic products 


                                                 
4 Cost includes supply and installation for >20kWp.  Price per kWp will increase as system size decreases (by up to 
20%).  Prices based on those supplied by solarcentury, although they have been raised slightly to reflect recent silicon 
price increases.  
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Solar photovoltaics 


Technical details 


• PV panels convert light from the sun directly into electricity. 
Energy generating capacity 
• An indication of predicted energy outputs per kWp, for a range of PV products, is shown in 


Annex Table 1. As with wind energy, any electricity that is not consumed at the point of 
generation can be exported to the National Grid. 


Environmental requirements 
It is imperative that PV panels are free from overshadowing. Due to the way in which they 
are electrically connected, even if one small area of a panel is overshadowed, the 
efficiency of the panel - and even the PV array - will be significantly reduced, meaning that 
the output is much lower than predicted. It is essential, therefore, that PV products are 
mounted away from trees, other roof obstacles and shadows cast by surrounding 
buildings. 
Building design requirements 


• Roof-type: PV panels should ideally be mounted at tilt angle of 30 to 40 degrees to 
maximise solar gain throughout the year although modern technologies allow for a 
lower tilt angle. In case of a flat roof, PV panels can be mounted on A-frames. Where a 
number of PV panels mounted on A-frames are installed, care should be taken to 
ensure one row does not overshadow the row behind. 


• Roof orientation: the roof should ideally be south-facing to maximise the efficiency of 
the panels. Panels mounted east or west at the optimum tilt angle would generate with 
90% of the output of an optimally-mounted, south-facing panel. Given the high cost of 
PV technology, it does not make financial sense to install PV at a significantly less than 
optimal orientation, especially if other technologies could be used instead. 


• Area required: with the example of a Sanyo hybrid panel, the roof area required would 
be approximately 1.25m2 on a pitched roof. On a flat roof, the same model would need 
3m2 when mounted using an A-frame. 


• PV panels can be mounted in landscape or portrait orientation to maximise the roof 
space. 


• On flat roofs, sufficient access space (minimum 0.5m) should be allowed around the rows of 
PV panels for maintenance purposes, if required. 


Maintenance 


• Maintenance for PV systems is negligible. The panels may require periodic cleaning, 
although when at tilt angle, run-off from rain is usually sufficient. 


• Isolators can be used in order to automatically highlight any problems that the system 
encounters. 


Auxiliary equipment required 


• A-frames (if required) 
• If excess energy is to be sold back to the Grid, an export meter s required. 
• An inverter is always required for a Grid connection. 
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Solar photovoltaics 


Installation and planning issues 


• With the range of PV products available, it is possible for PV to be integrated into the 
design of a building, minimising planning issues. Installation of PV is reasonably 
straightforward.  


• Planning permission is not normally required for building mounted PV if it does not project 
significantly beyond the roof slope. However, exceptions may apply for systems on listed 
buildings, in conservation areas or areas of outstanding natural beauty. 


Health and Safety issues 
• No PV module releases sufficient toxic materials to cause any harm during installation or 


maintenance. A small proportion of PV contains cadmium, the oxides of which are toxic in very 
small doses. Some of these may release toxic dust if crushed during disposal. 


Estimated costs 


• The capital cost of PV is relatively high compared to other renewable technologies. By 
installing PV in a new-build development, the cost of some building materials may be 
offset.  


• As well as directly offsetting electricity costs on the site and reducing the Climate Change Levy 
contribution, where applicable, income can be generated through exporting excess electricity or 
trading ROCs.  
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Solar photovoltaics 


Additional Information 
Annex Figure 2 demonstrates how the height of the sun changes throughout the year. 
Therefore it is important to position solar panels in such a way that they will give an output 
during the winter months. If a panel were almost horizontal, although the output would be 
high during the summer, it would receive almost no irradiation during the winter, as the sun 
is lower. 
 


 
 


Source: NREL 
Annex Figure 2: Solar variations throughout the year 


 


 
Source: Solar Access 


Annex Figure 3: The reduction in output of a solar PV panel as the tilt angle and orientations change. 


 


 
 
 


12.2 Financing low and zero carbon technologies 
 
Financing low and zero carbon solutions 


Certain technologies attract Enhanced Capital Allowance (ECA), enabling businesses to 
reap the economic benefits of the technologies within a shorter period. Please note that 
the calculations in Section 5 have assumed no grant funding or ECA. Therefore, if 
additional funding is applicable, the financial case for the technologies would be 
significantly more compelling.  
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Financing low and zero carbon solutions 


Government Grants 
The Client may apply to the Low Carbon Buildings Programme (LCBP) – Phase 1, Stream 
2 and Phase 2, depending on which solution is selected. Stream 2 of the LCBP is split into 
two categories, both of which are competitive: 
 


• Stream 2A – There is a maximum grant of £100k or 40-50% of total costs (excl. 
VAT). There will be quarterly deadlines for stream 2A applications. 


• Stream 2B – There is a maximum grant of £1m or 40-50% of total costs (excl. 
VAT). Deadlines for applications will be twice a year.  


Large commercial organisations including developers can apply for up to 40% of the total 
installation costs (excl. VAT). However, small to medium sized enterprises (SMEs) are 
entitled to an extra 10% uplift and can apply for up to 50% of the total installation costs 
(excl. VAT). To find out if your company qualifies as an SME, the LCBP regard them as 
follows: 


An SME is an organisation that has fewer than 250 employees and that satisfies at least 
one of the following conditions: annual turnover not exceeding €50million; and/or annual 
balance sheet total not exceeding €43million. 
Only one grant is available per installation location (incl. groups of buildings). Grants are 
available for projects across the UK, excluding the Channel Islands and the Isle of Man. 
 
Phase 2 is a non-competitive funding stream that is only open to public sector 
organisations, installations have to be completed by framework installers and benchmark 
costs per kilogram of carbon saved apply. This would not be a suitable stream for a 
biomass boiler installation as only boilers under 45kW comply. 
 
A number of energy efficiency measures must be undertaken in order to be eligible to 
apply for a low carbon buildings grant. These measures will ensure that energy 
requirements are minimised. 
 
More information is available on http://www.lowcarbonbuildings.org.uk/home/  
 
Alternatively if the Biomass option was chosen, the client could apply for a Bioenergy 
Capital Grant (a guaranteed 20 - 25%, though this cannot be taken in conjunction with any 
other government grant), which is available through UK installers that have successfully 
obtained BECG money to distribute to their customers directly. 
ESCo Model 
Energy service companies (ESCos) will undertake a more extensive service, managing the 
whole heating system and perhaps other services as well. An ESCo would be able to 
manage the monitoring and billing for heat and electricity to residents within the 
development. 
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Financing low and zero carbon solutions 


Renewable Obligation Certificates 
All energy producers are required to produce a certain proportion of their energy from 
renewable energy sources. For every unit of electricity produced in this way (normally 
measured in MWh), a credit is received, known as a Renewable Energy Obligation 
certificate (ROC). Producers that are unable to generate sufficient electricity from 
renewable sources are able to trade ROCs in order to gain the required amount, as 
specified in government legislation. Therefore any generator of electricity can benefit from 
this system. Usually, decentralised systems (e.g. roof-mounted PV panel system or small 
wind turbine) do not generate enough energy in order to become a ROC trader. However, 
some companies, such as Good Energy, will pay a sum per unit of energy generated to a 
number of ‘small generators’ in order to be able to trade ROCs. The tariff per unit of 
energy is normally very favourable in comparison with the value for which energy can be 
sold back to the Grid and the ROC system has the added benefit that all energy generated 
is included, not just excess production. 
Climate Change Levy 
Organisations that are required to pay Climate Change Levy (CCL) on fuel used can 
benefit from on-site generation of energy from mini CHP or renewable sources. The CCL 
does not apply to energy generated on site. 
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1 Executive Summary 
1.1 Reducing energy consumption and fuel bills 


The following table provides the key recommendations for your school. It includes the low and no 


cost measures that will deliver the greatest saving, as well as the energy efficiency measures 


that will deliver the best return on investment.  


 


 
Our initial assessment indicates that through the recommended energy efficiency measures 


along with a few simple low (or no) cost measures, your organisation could achieve the following. 


    


 Achieve financial savings of £1770 per year, and protect against future fuel price 


increases. 


 Deliver environmental benefit with an energy saving of 25,763kWh 


 


Our initial analysis suggests the cost of implementing these measures could be free. This would 


imply there would be no payback period. The specific measures recommended, financial 


information and technical details are of course included in the attached report.    


          


1.2 Renewable Energy Options 


The following table provides key renewable options available to your organisation.  Renewable 


energy is an excellent investment, which can save costs in the longer term, and improve your 


organisations image.  In addition the costs noted below do not include grants available, which 


can often be at least 50% of the cost 


 


           


                                                 
1 Please note that total and cumulative savings do not incorporate the inter-relationships between measures. 


Top No/Low cost 
Measures 


Energy Savings 
(kWh pa) 


Cost Saving 
 (£ pa) 


Installation Cost 
(£) 


Payback period 
(years) 


Reduce Internal 
Temperature 


14,460 804 0 0 


Control of 
Lighting 


6,459 550 0 0 


Switch Off 
Equipment 


4,844 412 0 0 


TOTAL1 25,763 1,770 0 0 
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Solar PV (per 
kWp) 


7264 2027 99225 546 


 


 7,264 kg of Carbon could be saved each year with the installation of a Solar PV (per 


kWp) system. 


 Implementing this renewable energy system will enable you to make a visible statement 


of your commitment to corporate social responsibility 


 


1.3 Next Steps            


CEN would be delighted to assist you in taking the next steps to realising the benefits of energy 


efficiency measures and renewable energy technologies. We offer free follow-up support and 


advice, helping you to implement the recommendations. We will support you in engaging 


teachers and pupils and developing an Energy Plan, setting out actions & targets. CEN can then 


provide access to grant funding and discounted installations (should you wish to proceed) 


 


Of course the above support does not commit you to anything, but should you wish, CEN will 


then support you through the process to installation, and may be able to assist you in identifying 


grants available for energy saving systems.        


       


If you would like further information on any aspect of this report please do not hesitate to contact 


020 8683 6600.            
            


                                                 
2 Please note that all costs and savings indicated within this report are indicative estimates based on your figures and 
industry benchmarks.  Therefore if these measures are undertaken, where appropriate the necessary suppliers, 
installers and designers should be consulted to provide confirmed accurate details. 
 


Top 
Renewable 


options 
CO2 Savings 


(Kg pa)2 
Cost Savings 


(£ pa) 
Guideline 


Installation 
cost (£) 


Cost  per ton 
CO2[£/t] 
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2 Introduction 
Reducing energy consumption makes perfect sense – saving money, enhancing reputation and 


improving the environment.           


    


2.1 About the Report 


One of the main energy areas for your school is renewable energy.  Renewable energy is a great 


opportunity for organisations to improve their environmental impact and green credentials and 


potentially reduce the running costs of their energy processes.  The first priority before 


considering renewable energy is reducing the need for this energy, and then using this energy 


more efficiency.  Before investing in renewable energy, we advise that an organisation first 


considers these aspects, as they can often lead to immediate savings with little cost.  Different 


technologies will be viable for different locations and further information about this can be found 


within this report, with savings where applicable.  For more information please call CEN on 020 


8683 6600           


          


2.2 An Overview of the Site 


Forestdale Primary School has 230 building occupants, and the building type has been classified 


as ‘Education buildings Primary’ for the purposes of making comparisons with benchmark data.  


 
2.1 Aerial Photo of the site (Microsoft ™) 
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From the nature of the school (including size) benchmark data has been used within this report 


to assess energy performance against industry standards, and also assess equipment and 


lighting.  


            
1.1.1 Building age and tenancy, and the impact on opportunities for energy improvements 


           
As your building is relatively old, it is likely that the energy efficiency of the building will be 


relatively poor. Therefore your organisation could substantially benefit from incorporating the 


measures indicated in this report.  In particular, changes to the building insulation and heating 


system could provide significant energy savings.  We recommend that you check the efficiency 


of your building and equipment, and monitor energy consumption.  Behavioural measures often 


have very high associated energy savings with zero cost, and therefore we recommend that the 


use and control of energy using equipment is carefully considered to identify the savings within 


this report            


       


Your school currently does not own the premises as the building is owned by the council.  


Therefore, any installation works suggested within this report may need to be agreed or 


negotiated with the council.  The budget available from both the school and council may dictate 


the scale of work which could be completed, however many low cost and behavioural measures 


can be undertaken as quick wins.         


         


2.2.1 Energy Consumption         


            


The current annual fossil fuel consumption of the site is 135,560 kWh pa and the current 


electricity consumption is 64,590 kWh. This equates to costs of £12,559 and £5,490 respectively 


within the consumption year provided. The following table provides a summary of your annual 


energy consumption: 


 
 
 


             
         


  Annual Consumption Annual Cost Annual CO2 emissions 


Utility kWh % £ % 
 kgCO2 % 


Electricity 64,590 22 5,490 30% 27,260 33 


Gas 70,970 24 2,484 14% 13,770 17 


Oil 155,000 53 10,075 56% 40,920 50 
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2.2.2 Current Building Performance        


           


The following graphs highlight your current energy consumption, and costs before and after 


implementing the areas indicated by this report, including a comparison with benchmark data: 


  
Chart 1-1 Current Energy Performance  Chart 1-2 Energy Saving Opportunities  
            


   


2.2.3 Comparison with Benchmark Data 


 


The following graphs demonstrate the comparison between industry best practice for your sector, 


typical practice and the current energy consumption at your site.      


Chart 2-1 Heat consumption against benchmark,       Chart 2-2 Electricity consumption against benchmark 
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Fuel prices vary across the country, and often change quickly.  Please note that if you did not 


enter your energy costs, they will have been estimated based on current typical market prices.  


We also estimate that fossil fuel prices will rise by around 6% p.a.  The savings you make on 


your energy bills now will grow year on year making energy efficiency an area that your 


organisation cannot afford to ignore.     


  
2.2.4 Summary of Energy Performance Compared with Benchmark    


    


The site could potentially improve its electricity consumption levels as they are currently above 


typical consumption levels for your sector.  Particular areas of this report to consider include 


lighting and machinery, and ensuring that equipment is turned off when not in use, and power is 


not wasted. 
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3 Energy Efficiency 
3.1 Heating systems and Controls        


            
Heating is one of the biggest consumers of energy within an organisation. Heating consumption 


and bills can be reduced within your organisation through a combination of improved controls, 


equipment and insulation.           


            


We have identified these potential savings that your organisation may be able to achieve through 


making changes to your heating system. 


 


• Better control & reducing your internal temperature could deliver a £804 saving pa with no 


investment 


 


• It was noted that there are locks on the Thermostactic Radiator Values (TRV’s), for child safety, 


that can only be changed by the site manager. Teacher training on how to change the 


temperature on the TVR’s will save energy, as it will encourage the teachers to reduce the 


temperature rather than open windows.  


 


 
Fig 3-1 Simply using controls effectively can save £'s at no or little cost 


 


• During the site survey it was noted that some of the radiators present within the school had 


equiment stored onto and next to them, shown in fig 3.2 below. 
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Fig 3-2 Radiator obstructed by equipment 


 
Removing this equipment will increase the efficiency of your radiator. This is because air needs 


to circulate underneath the radiator. 


 


•The recommended temperature for your organisation, according to the Carbon Trust, is around 


19-21 degrees centigrade. 


 


This will vary within different parts of your building, and depend if there are additional processes 


occurring, additional heat producing machinery, or higher/lower levels of physical activity. 


 


The current temperature settings for the school have been estimated, as there was no access to 


the boiler control settings at the school.  However, based on our experiences on site, and 


average temperatures felt by the auditor and site occupants, the temperature has been 


estimated at 20 degrees.  If you reduce your building temperature by 1 Degrees, you could save 


around 14,460 kWh each year. 


 


This is a zero cost measure, but will require testing of temperature controls, and consultation with 


teachers to ensure that working conditions are comfortable.  If high temperatures have been set 


to overcome under-heating problems, then this issue should be considered together with other 


heating system and insulation measures.         
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3.2 Insulation            


            
All buildings lose heat through the walls, ceiling, floor and windows.  If these areas are better 


insulated, then less heat will be lost, and therefore less energy will be required to heat the 


building overall. It was noted that your school had has resent updated both the wall and the roof 


insulation. This investment will change the heating levels required for the school as more of the 


generated heat will be keep inside the building. Check with the staff that the heat is at a 


expectable level and reduce the thermostat if possible.  


          


We identified several draught areas within the school.  Draught proofing is a simple and low cost 


measure, which can usually be fitted by the school caretaker or site manager.  Materials are 


inexpensive and the improvements in both comfort and energy savings are significant.  Therefore 


this is recommended as a priority measure for the school. 


          


3.3 Lighting            


Lighting is a cost effective way to reduce fuel bills.  Reducing both the amount and time that 


lighting is used can be done through behavioural change and investment in controls.  In addition 


inefficient lighting can be replaced with more efficient lights that use up to 75% less energy. 


            


The following table summarises the opportunities for saving money on lighting:    


            


Control of 
Lighting 


6459 550 0 0 


T12 to T8 
Conversion 


3373 287 0 0 


   
            
Other opportunities for you to reduce your bills on lighting include:     


       


Encourage task lighting – making sure only occupied areas are lit, i.e. make sure that 1 teacher 


is not lighting the entire building or room unnecessarily.  This could be combined by labelling light 


switches to help teachers select the correct lighting. This would a potentially be relativity easy for 


your school as you have zone lighting present in all the rooms. This zoned lighting in the building 


would enable, when daylight is sufficient, lights nearest the windows should be switched off 


whilst those deeper in eth room can be left on to create an even light throughout the room. 


Another low/no cost measure is to swirch of lights that are on in rooms with skylights present 


during day light hours. 


Lighting Savings Saving (kWh) Cost Saving (£) Installation Cost Payback (Years) 
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By switching off unnecessary lights, you could potentially save 6,458 kWh or £550.This has been 


identified from your estimations on how many hours lights are on, the type of lights you currently 


use, the percentage of lights which are on in unoccupied areas/out of hours, and your overall 


working hours.  


 


Almost any 1.5 inch (also known as T12) diameter fluorescent tube, can be replaced instantly 


with a slimmer 1 inch diameter (or T8) tube.  These bulbs commonly use around 8% less energy 


than the equivalent.  Your organisation could potentially fit T8 bulbs to replace existing lights to 


provide the savings detailed in the table above. These bulbs cost the same amount as T12, and 


therefore can be replaced when existing bulbs blow (at no additional cost).  When replacing 


fluorescent bulbs, specify a triphosphor coating on all new tubes as this will make the bulbs last 


longer and remain brighter than normal fluorescent tubes. 


 


As well as changing bulbs, fittings can also make a big difference to lighting energy. Fluorescent 


tubes usually fit into one of two types of fitting – diffusers or reflectors.  Diffusers are generally 


plastic cases designed to reduce glare, while reflectors are generally mirrors reflecting and 


increasing the useful light received in the room.  As reflectors will increase the light within an 


area, bulbs can often be replaced with lower wattages or removed entirely.  There are additional 


considerations of glare, dimming capability and various frequencies of lights. 


 


Investments in controls can often yield further savings.  Lighting controls come in a variety of 


forms but can include Time Operated, Daylight Linked, Presence / Occupancy Sensors or 


Dimmers. 


 


Occupancy sensors help to ensure that lights are only operational when someone is there to 


require them.  Sensors can save up to 30% on lighting costs.  However, this option is not always 


suitable – for example where people are still for long periods at desks.  Time delay controls and 


photo-electric cells can provide similar benefits, and dimmers add additional elements of control 


over levels of lighting.  Therefore there are several further investments you can make which will 


reduce your energy consumption further. 


 


Your school currently uses lighting sensors in some rooms.  It is important to check that these 


are correctly placed and maintained, to ensure their efficiency.     
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3.4 Equipment            


            


Individual pieces of equipment within your school will usually consume relatively small amounts 


of energy.  However, cumulatively, they can represent a large proportion of your electrical 


consumption.  Therefore it is very important that equipment is only on when it is being used. 


 


Awareness campaigns are excellent ways of improving the switching off of equipment.  This 


needs to include all teachers and pupils (i.e. cleaners, security etc) to be effective.  As with 


lighting, stickers can also improve awareness of this. 


          


It is essential to switch off computers and other office equipment when not required.  Screen 


savers do not save energy, and in older computers the monitor can actually use up to 70% of the 


total computers energy. 


 


 
Fig 3-3 Monitors left on even though computer is off 


 


Most printers and photocopiers have powersave modes which are simple to use, and will 


automatically run at lower power when not in use.   Screensavers can be set to display a “turn 


me off” message if this would help staff.  Most printers and photocopiers have powersave modes 


which are simple to use, and will automatically run at lower power when not in use.  Monitors 


were not set to hibernate mode which would automatically power computers down.  This can be 







Forestdale Primary School 
 


13  


done to a variety of levels and require different re-start times to suit the level of use of a 


computer.      


          


Switching off equipment at night, such as vending machines, is an immediate and zero cost way 


to reduce energy use.  Smaller actions, for example simply filling up the kettle to the minimum 


level required, will also save energy.   


 


You could potentially save 4844 kWh or £411.8 through switching off computers and other 


common office equipment.  If your school is very IT intensive, this value could be even higher. 


 


Refrigeration can be a significant energy consumer.  Simple measures can be taken to reduce 


this consumption.  Excessive cooling (as with excessive heating) wastes energy, and doors left 


open/poorly insulated will also use more energy and also pose health risks.  Open fronted 


refrigeration units can be fitted with night blinds, and refrigerator lights should be turned off 


during the nights to prevent further energy waste.  In addition, any additional source of heat 


should be removed from the refrigeration area to improve the heat balance.  For further 


information please contact us on the number provided above. 


 


It was noted that the IT suite had a air conditioning unit present. Air conditioning/ventilation 


controls can deliver significant savings – it takes energy to heat and cool air down, and if that air 


is then removed, the money used to heat/cool the air is lost, and the old air needs to be replaced 


with new air at the correct temperature.  Natural ventilation should be maximised wherever 


possible.  Ventilation systems should not be running when the building is not occupied, and 


indeed can often be set to only be used at certain times or the day/week/year.  Careful 


consideration between the balance of heating and ventilation (both artifical and physical – i.e. 


opening windows) is required, to ensure that energy is not being used unnecessarily (e.g. 


heating and cooling simultaneously).  Air conditioning should be set to come on at 24°C and 


should not compete with heating.  Leaving air conditioning on at night will greatly increase 


running costs. 


 


You have identified that high energy using equipment within your school includes a IT suite and 


interactive white board.  Therefore this equipment should be carefully monitored to ensure 


maximum efficiency.  For further advice about this type of equipment, please call CEN on 020 


8683 6600.      
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3.5 Monitoring, measuring and billing    


            
It is recommended that meter readings where possible are recorded for all utilities on a monthly 


or even weekly basis to identify trends and patterns, and most importantly potential problems 


such as water/gas leaks that will allow you to make corrections and hence reduce your fuel bill 


further. 


 


In addition, the meter readings taken by your school can then be compared to those found on 


your bill, helping you identify any overcharging errors from your supplier (estimated readings are 


often used by utility companies to save costs in meter reading, and are sometimes over 


estimated). 


 


Improved monitoring and targeting will maintain energy performance and prevent future energy 


waste. 


            


3.6 Teachers and pupils awareness and school Integration    


    
When implementing the actions described within this report, it is recommended that you involve 


your teachers as much as possible, to enable them to provide input into the changes, and also 


better understand how to reduce energy consumption.  An energy plan setting targets and 


activities could be considered as a valuable tool to engage teachers, and also clarify which 


actions you wish to take forward and any other actions you consider practical. 


           


An Energy Plan could include the following actions: 


1) Monitor energy consumption and account for primary uses of energy 


2) Agree to realistic energy saving targets 


3) Adopt a policy of “Good Practice” in the operation of heating and electrical equipment  


4) Raise awareness of energy use among teachers and pupils 


5) Encourage no-cost behavioural change 


6) Use cost savings to finance further investments in energy efficiency or renewable technologies 


          


A member of staff could be designated as an "energy champion" or environment champion.  


They would have responsibility for checking equipment and lights are turned off, and making 


sure other teachers and pupils  are aware of their environmental impacts and any environmental 


policy which your school may have.         
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Energy and environmental action could be taken a step further within a management system.  


BS8555 and ISO14001 programmes can help you manage your organisation more efficiently, 


and gain recognition for your efforts and successes.       


    


By completing this school Energy Check, you have indicated that you are interested in energy 


efficiency, and the potential benefits this can bring to both financial bottom line and 


environmental improvement.  The guidance within this report is indicative according to the size 


and type of your organisation.  If you require further advice or help on any of the matters arising 


out of this report, please contact CEN on 020 8683 6600 with your client reference to hand. 


          


3.7 Funding for Energy Efficiency Measures from Croydon Council 
 
Croydon Council is now in its third year of Carbon Trust and internal match funding for an 


innovative and successful programme to support Council buildings in implementing energy 


saving measures – The Local Authority Energy Finance (LAEF) scheme. The first year of the 


scheme alone yielded annual carbon dioxide emission savings of 400 tonnes/annum. It is now 


tried and trusted within the Borough as a powerful financial incentive in assisting the urgently 


needed shift to increased energy efficiency across all of the Council’s buildings. 


Croydon’s schools have been the main beneficiaries of the LAEF scheme with 44 projects 


completed to date and with projects at the pipeline stage in excess of £100,000. As interest has 


grown in the scheme, more and more schools have begun to realise the potential advantages, 


both financial and environmental, in making full use of the fund. This has been well demonstrated 


by a growing number of schools in the Borough signing up for their second or third LAEF project. 


The LAEF scheme works by funding the upfront costs of energy saving technology, for example 


cavity wall and loft insulation, draught proofing, lighting controls and pool covers. The loan is 


then paid back interest free as annual savings are realised on subsequent energy bills. 


Repayments are no more than the value of the energy saved and once the loan is repaid all 


savings are kept by the school. Essentially the measures pay for themselves. With energy prices 


almost guaranteed to rise for the foreseeable future, the financial benefits of energy saving 


technologies will only increase. 


Croydon Council is committed to improving and encouraging energy efficiency in schools and in 


the community. If your school would like to take advantage of this opportunity please contact me 


to discuss the financial details and current technology in further detail. Free, no obligation quotes 


are available at your request.  
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4 Energy Management Plan 
 


4.1 Summary of recommendations: 


 


 
 
The school needs to draft a clear and simple energy strategy with defined responsibilities, targets 


and objectives. This should entail the following actions: 


 


4.2 Promote Awareness 


Set up an ‘energy team’ to raise awareness amongst staff and students of how much energy is 


used; how to reduce the school’s energy use; and to engage staff and students in behaving more 


environmentally responsible. 


Nominate 20-30 students and members of staff to act as ‘energy monitors’ to perform tasks such 


as switching off lights or taking temperature readings. 


Thermometers should be prominently installed in classrooms to indicate the comfort level within 


the building to staff. 


Add stickers or posters in classrooms to remind students and staff to switch off lighting and 


electrical equipment when the rooms are unoccupied. 


Report the observed energy savings to staff and students through postings on notice boards and 


in classrooms.  


4.3 Monitor Energy Consumption  


Keep records of annual figures for gas, electricity and water consumption in addition to cost. This 


will help provide a basis to determine savings compared with previous years. 


Forestdale Primary School can reduce energy costs by a minimum of £1,770 per year by 
adopting an energy action strategy. The school must employ the following steps as part of its 
strategy: 
 


1) Promote awareness amongst students and staff 
2) Monitor energy consumption 
3) Account for the primary uses of energy 
4) Adopt a policy of ‘good practice’ 
5) Encourage behavioural change amongst students and staff 


 
The energy and cost savings will only be achieved if the measures detailed in this report are 
properly implemented.  
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Conduct a proper survey of the school in order to determine which appliances and plant need to 


be replaced.  


Identify the barriers to making changes to the school’s energy use (e.g. finance; manpower; time; 


or security restrictions).  


 


4.4 Account for Primary Uses of Energy  


Place a more accurate cost on wasteful practices such as overheating, lighting after hours and 


leaking water pipes.  


Develop an action plan of prioritised activities to reduce energy consumption where excessive 


use is taking place (reduce temperature set points; reduce run time of boilers; replace lighting 


with more efficient type; introduce controls on plant; )  


Using the findings of the energy survey, arrive at:  


• The efficiency and consumption of plant (eg; boilers and lighting).  


• The running cost of energy consuming plant and equipment.  


• The suitability and efficiency of installed plant and equipment.  


• The cost of plant running over weekends and lights left on unnecessarily.  
 


4.5 Account for Primary Uses of Energy  


Develop a system to monitor where and how energy is being used in each of the main school 


energy cost centres and how efficiently it is being managed.  


Adopt better management of the heating and hot water systems to identify and reduce 


overheating. Adjust the main boiler controls as recommended above to ensure the school is not 


over heated or heated when there is no demand.  


Adopt behavioural change and electronic controls to reduce the costs of lighting by 20-30 per 


cent per annum. 


Better management of the IT suite could reduce electricity consumed here by half. 
 


4.6 Encourage No-cost Behavioural Change  


Reduce the amount of wasted electricity: switch off or minimise use of equipment in all areas 


outside school hours, including computers; vending machines; lighting; office equipment and 


ventilation fans.  


 


Switch off or minimise use of equipment in areas which are not in use, including plant rooms; 


meeting rooms; store rooms and consider the installation of timer or occupancy controls.  
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Prevent over-heating of the school by adopting a heating schedule that meets the needs of staff 


and students 


 


4.7 Use Savings to Invest in Further Energy Efficiency Measures  


Establish the effectiveness of measures taken by monitoring energy consumption and evaluate 


success of adopted measures and promote continuous improvement. 


 


Use quantified savings or projected savings to motivate spending on improving efficiencies in 


energy use.  
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Section 2:  
Renewable Energy Appraisal 
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5 Executive Summary Renewable Energy  
 


5.1 Results of renewable feasibility assessment 
 
The table below provides a summary of the feasibility assessment. 
 


Technology Generation Feasible? Reasons 


Wind turbines (stand-alone) Electrical  •  Local residents situated to close 


Solar photovoltaics Electrical  • Areas of east to west (through south) facing 
unshaded pitched roofs 


Solar thermal Thermal  • No year round demand for hot water 


Wood-fuel heating Thermal  • No available space for fuel storage 


Ground source heating Thermal  • Incompatible heating system 


Summary of feasible technologies 
 


5.2 Recommendations 
 


 Savings Cost  


Technology 
Energy 


generated 
[kWh/yr] 


Carbon 
Savings 
[kgC/yr] 


Financial 
Savings 


[£/yr] 


Guideline 
cost [£] 


Guideline cost 
after LCBP 


grant [£] 


Cost  per 
ton CO2[£/t]
(aft. LCBP)


Payback
(aft. LCBP)


[yr] 
Option 1. Flat Roof 


Solar PV Sanyo 
Hybrid 9.45 kWp 


(56.4 m2) 
7,100 3,053 852 47,250 23,625 619 (310) 55 (28) 


Option 2. Flat Roof small installation 


Solar PV Sanyo 
 Hybrid 5.04 kWp 


(30.1 m2) 
3,861 1,660 463 30,240 15,120 729 (364) 65 (33) 


The sustainable energy options 
 
Options 1  
 
Option 1 shows the only technology that is feasible for your school. There was only one 
identifiable roof that could be used for PV as the remainder has a significant amount of 
shadowing during the day from trees around the school.  Using the full roof space has 
been assumed to incur 5% loss of efficiency from some overshadowing.  
 
Options 2  
 
Shows a smaller instalment on the same roof this PV installation covers a 30.1 m2 area.  
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5.3 Methodology 
 
The approach that has been taken in this study is as follows: 
 
1. Calculate the current carbon emissions related to the energy use of the building 


through space heating and electricity use. 
2. For the feasible technologies, estimate suitable system sizes giving energy 


produced and carbon offset through their application, guideline system costs and 
operational information. 


3. Calculate percentage of carbon offset through the use of renewable energy 
technologies  


4. Determine the best combinations of technologies to achieve the most cost-
effective sustainable energy solution for the site. 


 
The relative merits and challenges related to each of the technology options can then 
assist Forestdale with identifying the most suitable sustainable energy solution for the 
site. 
 
For each of the technology options, indicative supply and installation costs have been 
indicated. However, accurate costs cannot be established at this stage as design 
changes or site-specific factors e.g. ground survey, could impact the cost of integrating 
renewable carbon technologies on the site. Supply and installation costs are based on 
benchmark data; the financial data provided in this report is indicative only and is 
intended to assist the decision-making process when determining the most suitable 
sustainable energy solution. Where any of the proposed energy solutions are taken 
forwards, further feasibility studies could be required to accurately size the systems, after 
which a formal tender should be carried out in order to achieve competitive and accurate 
prices. 
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6 Roof and ground areas 
6.1 Roof 


 
The building has mainly a flat roofs with two pitched roof found on the west section. Most 
roofs are found south-easterly direction. A central flat roof elevated higher than 
surrounding roofs has a total roof area of 132m2.  This information will be used to 
calculate the potential sizing for PV and solar thermal renewable technologies.  
 


6.2 Ground Area 
 
There is available ground area however the local residents are in close proximity to the 
school boundaries. The area of this available ground area is 14,960 m2.  
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7 Feasibility study of the technologies 
In this section, the technical viability of the following renewable technologies has been 
assessed for Forestdale Primary School in order to rule out unfeasible options. 
 


• Building-mounted wind turbines: Building-mounted wind turbines are not yet a 
proven technology. A number of technical problems have been identified by 
manufacturers and are currently being investigated with the aim of rectifying these 
issues. This technology might therefore be available in the near future.  Therefore, 
CEN does not recommend the installation of building-mounted wind turbines in 
the current market environment. However, as the technology is continuing to 
develop, CEN can provide information on their characteristics, design 
requirements and the output estimated by the manufacturers, if Forestdale 
Primary School would still wish to consider this technology as an option. 
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7.1 List of feasibility criteria per technology 
 
Table 5-1 shows the list of technical criteria necessary for a technology to be feasible.  
 


* Assuming that the design is defined to meet these criteria 


Table 5-1: Technical feasibility of each technology 


                                                 
3 Based on benchmark and manufacturers’ data, a stand-alone turbine could be viable at a wind speed of around 5m/s 
at the height of the turbine and may be a more cost-effective way of providing renewable energy generated on-site 
compared to other technologies. Ideally, however, the wind speed would be greater than 6m/s.  


Technology Criteria  
Stand-alone wind 
turbines   


Wind speed Is the average wind speed greater than 6 m/s at hub height?3  
Clear air flow to turbine Is the area free from obstructions that could cause turbulence?  
Open land around 
proposed site Is there sufficient open land for the turbine to be installed?  


Distance to nearest 
property 


Are surrounding properties far enough away to be unaffected by turbine 
noise/flicker? 


 


Solar photovoltaics   


Roof orientation Are the roofs flat or orientated southeast/southwest (through south)?  
Roof space Is there sufficient unshaded roof area?  * 
Solar thermal   


Roof orientation Are the roofs flat or orientated southeast/southwest (through south)?  
Roof space Is there sufficient unshaded roof area?  
Hot water demand Is there a year round hot water demand?  
Heating system Would a solar thermal collector be compatible with the planned heating system?  
Hot water storage Is there room for hot water storage vessels?   
Wood-fuel heating   


Heat demand Is there a year round heat demand?  
Fuel supply chain Is there an established fuel supply chain?    


Delivery logistics Is there sufficient space for a delivery vehicle e.g. vehicular access to storage 
hopper, turning circle?  


 


Storage Is there sufficient space for fuel storage to allow a reasonable number of 
deliveries? 


 


Plant room Is there sufficient space for a wood-fuel boiler and associated auxiliary 
equipment? 


 


Flue Can the flue be designed to meet planning authority requirements?  
Ground source heating   


Heat distribution system Is there a low-grade heat distribution system e.g. underfloor heating?  
Ground conditions Has a basic ground study concluded that the site is suitable for ground source 


heat pumps? 
 


Horizontal piping Is there a large area of open land where horizontal piping could be installed?  
Vertical piping Is there an area of open land ground suitable for vertical piping? Can 


underground obstacles be avoided? 
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7.2 Additional feasibility elements 
 
7.2.1 Photovoltaic’s 
 
The roof will be overshadowed for a proportion of the day. This shadowing will limit the 
available roof area.  Overshadowing on the flat roof if using all of the area will be 
approximately 5%.  Photovoltaics will be assessed for further feasibility in section 6.   
 


Wind Turbines, Solar Thermal, Biomass and GSHP will not be taken forward for 
further assessment 
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8 Renewable Technology Assessments  
 
Please note that all carbon saving percentages provided are in relation to carbon 
emissions related to the year round energy use 
 


8.1 Solar photovoltaics 
 
8.1.1 Site Information  
 
There is a lot of open space on the roof of the buildings. However, there is a significant 
amount of roof that will be overshadowed by the surrounding vegetation. This shadowing 
has limited the available roof space to place PV on and there will still be some reduction 
of performance related to these buildings (up to 5%) 
 
8.1.2 Product information 
 
Solar photovoltaic (PV) cells generate electricity. They are available in a range of 
products, such as bolt-on panels, solar tiles and glass-glass laminates. Images of and 
further information about these products can be found in the Annex. 
 
8.1.3 Carbon savings , estimated costs and Payback time. 
 
The estimates in Table 6-1 are based on the use of 210 Wp panels to generate the 
maximum amount of electricity for the available roof space. 
 
An indication of energy generation and cost data related to the use of PV panels installed 
on the roof is provided. 
 


 
Table 6-1: Examples of carbon savings and costs for PV panels 


 Savings Cost 


 


Technology  Energy 
generated 
[kWh/yr] 


Carbon 
Dioxide 
Savings 
[kgCO2/
yr] 


Financi
al 
Savings 
[£/yr] 


Guideline 
cost [£] 


Guideline 
cost after 
LCBP 
grant [£] 


Cost  per 
ton CO2[£/t] 
(aft. LCBP) 


Payback 
(aft. 
LCBP) 
[yr] 


Solar PV 
Sanyo Hybrid 


9.45 kWp 
(56.4 m2) 


7,100 3,053 852 47,250 23,625 619 (310) 55 (28) 


Solar PV 
Sanyo 


 Hybrid 5.04 
kWp (30.1 


m2) 


3,861 1,660 463 30,240 15,120 729 (364) 65 (33) 
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Assumptions: 
 
These outputs have been calculated assuming that the flat roofs would be have the 
panels mounted on an A-frame pitched at 40 degrees from horizontal and that they 
would be oriented towards south-east (corresponding to a 95% relative output). 
Shadowing of the panels would further reduce the efficiency of the panels by 
approximately 5% 
 
8.1.4 Life cycle cost implications 
 
There is limited maintenance associated with PV panels. Products generally have a 20 
year guarantee, although they have been known to operate effectively after this time. 
The inverter that converts the direct current (DC) electricity to alternating current (AC) 
may require occasional servicing.  
 
If the electricity is generated when there is no electricity consumption, it can be exported 
to the Grid. These units of electricity can either be sold directly to the utility company or 
sold through ROCs 
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Summary of options 


8.2 Renewable Technology solutions 
 
Technology  Energy 


generate
d 
[kWh/yr] 


Carbon 
Dioxide 
Savings 
[kgCO2/
yr]] 


Guidelin
e cost 
[£] 


Guidelin
e cost 
after 
LCBP 
grant [£] 


Cost  per 
ton 
CO2[£/t] 
(aft. LCBP 


Installation and operational 
issues 


Option 1. Flat Roof all available space 


Solar PV Sanyo 
Hybrid 9.45 kWp 


(56.4 m2) 
7,100 3,053 47,250 23,625 619 (310) 


�The panels will require 
cleaning every 5 years to 


maximize output 
�Maintenance on the 


inverter may be required 
after 10 years 


Option 1. Flat Roof small installation 


Solar PV Sanyo 
 Hybrid 5.04 kWp 


(30.1 m2) 
3,861 1,660 30,240 15,120 729 (364) 


�The panels will require 
cleaning every 5 years to 


maximize output 
�Maintenance on the 


inverter may be required 
after 10 years 


Table 7-1: Renewable energy solutions for the Forestdale site 
 
Option 1  
 
Option 1 shows the only technology that is feasible for your school. There was only one 
identifiable roof that could be used for PV as the remainder has a significant amount of 
shadowing during the day from trees around the school.  Using the full roof space has 
been assumed to incur 5% loss of efficiency from some overshadowing.  
 
Option 2  
Shows a smaller instalment on the same roof this PV installation covering a 30.1 m2 
area.  







Forestdale Primary School 
 


29  


 


9 Conclusion 
9.1 Going forward 
 
The aim of this study is to provide Forestdale Primary School with an assessment of the 
potential for integrating renewable carbon technologies in the most cost effective way. 
Further feasibility assessments may be requires when taking forward the installation to 
the next stage. Certain assumptions have been made at this stage of the assessment 
and costs may vary with further investigation.  
 
The recommendations made in the report are based on the following criteria: cost, 
carbon offset, site suitability and local planning guidelines.  
 
Each solution has its merits and challenges and the value or burden of these should be 
quantified through detailed discussion. Specific merits/ challenges include: 
 


1 Cost - certain solutions are more cost effective than others in terms of energy 
produced per pound sterling spent. 
 


2 Overshadowing – tress around the site create complex shading and further 
modelling would be required to accurately gauge the impact on solar panel 
performance.  
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10 Annexes 
10.1 Solar Photovoltaics (PV) 
 
Solar photovoltaics 


Product information 
 


 


  
a) Standard ‘bolt-on’ modules b) Sun Slates 


  
c) C21e d) Glass-glass laminate 


Source: solarcentury.com and BioRegional 


Annex Figure 1: Solar products 
 


Technology 
Electricity 
generated 


[kWh/kWp/yr] 


Roof area 
required 
[m2/kWp] 


Carbon savings 
[kgCO2/kWp/yr]


Guideline 
cost4 [£/kWp] 


Guideline 
cost4 
[£/m2] 


Bolt-on modules, 
monocrystalline 830 7 88 6,000  820  


Sun slates 830 10 88 8,200  820  


C21e tiles 830 8 88 7,000  900  


Glass-glass laminates 830 9 88 9,800  1,090  


Source: solarcentury.com 
Annex Table 1: Outputs of solar photovoltaic products 


                                                 
4 Cost includes supply and installation for >20kWp.  Price per kWp will increase as system size decreases (by up to 
20%).  Prices based on those supplied by solarcentury, although they have been raised slightly to reflect recent silicon 
price increases.  
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Solar photovoltaics 


Technical details 


• PV panels convert light from the sun directly into electricity. 
Energy generating capacity 
• An indication of predicted energy outputs per kWp, for a range of PV products, is shown in 


Annex Table 1. As with wind energy, any electricity that is not consumed at the point of 
generation can be exported to the National Grid. 


Environmental requirements 
It is imperative that PV panels are free from overshadowing. Due to the way in which 
they are electrically connected, even if one small area of a panel is overshadowed, the 
efficiency of the panel - and even the PV array - will be significantly reduced, meaning 
that the output is much lower than predicted. It is essential, therefore, that PV products 
are mounted away from trees, other roof obstacles and shadows cast by surrounding 
buildings. 
Building design requirements 


• Roof-type: PV panels should ideally be mounted at tilt angle of 30 to 40 degrees to 
maximise solar gain throughout the year (see Error! Reference source not found. 
and Annex Figure 3 for more details), although modern technologies allow for a lower tilt 
angle. In case of a flat roof, PV panels can be mounted on A-frames. Where a 
number of PV panels mounted on A-frames are installed, care should be taken to 
ensure one row does not overshadow the row behind. 


• Roof orientation: the roof should ideally be south-facing to maximise the efficiency 
of the panels. Panels mounted east or west at the optimum tilt angle would generate 
with 90% of the output of an optimally-mounted, south-facing panel. Given the high 
cost of PV technology, it does not make financial sense to install PV at a significantly 
less than optimal orientation, especially if other technologies could be used instead. 


• Area required: with the example of a Sanyo hybrid panel, the roof area required 
would be approximately 1.25m2 on a pitched roof. On a flat roof, the same model 
would need 3m2 when mounted using an A-frame. 


• PV panels can be mounted in landscape or portrait orientation to maximise the roof 
space. 


• On flat roofs, sufficient access space (minimum 0.5m) should be allowed around the rows of 
PV panels for maintenance purposes, if required. 


Maintenance 


• Maintenance for PV systems is negligible. The panels may require periodic cleaning, 
although when at tilt angle, run-off from rain is usually sufficient. 


• Isolators can be used in order to automatically highlight any problems that the system 
encounters. 


Auxiliary equipment required 


• A-frames (if required) 
• If excess energy is to be sold back to the Grid, an export meter s required. 
• An inverter is always required for a Grid connection. 
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Solar photovoltaics 


Installation and planning issues 


• With the range of PV products available, it is possible for PV to be integrated into the 
design of a building, minimising planning issues. Installation of PV is reasonably 
straightforward.  


• Planning permission is not normally required for building mounted PV if it does not project 
significantly beyond the roof slope. However, exceptions may apply for systems on listed 
buildings, in conservation areas or areas of outstanding natural beauty. 


Health and Safety issues 
• No PV module releases sufficient toxic materials to cause any harm during installation or 


maintenance. A small proportion of PV contains cadmium, the oxides of which are toxic in 
very small doses. Some of these may release toxic dust if crushed during disposal. 


Estimated costs 


• The capital cost of PV is relatively high compared to other renewable technologies. 
By installing PV in a new-build development, the cost of some building materials may 
be offset.  


• As well as directly offsetting electricity costs on the site and reducing the Climate Change 
Levy contribution, where applicable, income can be generated through exporting excess 
electricity or trading ROCs.  
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Solar photovoltaics 


Additional Information 
Annex Figure 2 demonstrates how the height of the sun changes throughout the year. 
Therefore it is important to position solar panels in such a way that they will give an 
output during the winter months. If a panel were almost horizontal, although the output 
would be high during the summer, it would receive almost no irradiation during the 
winter, as the sun is lower. 
 


 
 


Source: NREL 
Annex Figure 2: Solar variations throughout the year 


 


 
Source: Solar Access 


Annex Figure 3: The reduction in output of a solar PV panel as the tilt angle and orientations 
change. 
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10.2 Financing low and zero carbon technologies 
 
Financing low and zero carbon solutions 


Certain technologies attract Enhanced Capital Allowance (ECA), enabling businesses to 
reap the economic benefits of the technologies within a shorter period. Please note that 
the calculations in Section 5 have assumed no grant funding or ECA. Therefore, if 
additional funding is applicable, the financial case for the technologies would be 
significantly more compelling.  
Government Grants 
The Client may apply to the Low Carbon Buildings Programme (LCBP) – Phase 1, 
Stream 2 and Phase 2, depending on which solution is selected. Stream 2 of the LCBP 
is split into two categories, both of which are competitive: 
 


• Stream 2A – There is a maximum grant of £100k or 40-50% of total costs (excl. 
VAT). There will be quarterly deadlines for stream 2A applications. 


• Stream 2B – There is a maximum grant of £1m or 40-50% of total costs (excl. 
VAT). Deadlines for applications will be twice a year.  


Large commercial organisations including developers can apply for up to 40% of the total 
installation costs (excl. VAT). However, small to medium sized enterprises (SMEs) are 
entitled to an extra 10% uplift and can apply for up to 50% of the total installation costs 
(excl. VAT). To find out if your company qualifies as an SME, the LCBP regard them as 
follows: 


An SME is an organisation that has fewer than 250 employees and that satisfies at least 
one of the following conditions: annual turnover not exceeding €50million; and/or annual 
balance sheet total not exceeding €43million. 
Only one grant is available per installation location (incl. groups of buildings). Grants are 
available for projects across the UK, excluding the Channel Islands and the Isle of Man. 
 
Phase 2 is a non-competitive funding stream that is only open to public sector 
organisations, installations have to be completed by framework installers and benchmark 
costs per kilogram of carbon saved apply. This would not be a suitable stream for a 
biomass boiler installation as only boilers under 45kW comply. 
 
A number of energy efficiency measures must be undertaken in order to be eligible to 
apply for a low carbon buildings grant. These measures will ensure that energy 
requirements are minimised. 
 
More information is available on http://www.lowcarbonbuildings.org.uk/home/  
 
Alternatively if the Biomass option was chosen, the client could apply for a Bioenergy 
Capital Grant (a guaranteed 20 - 25%, though this cannot be taken in conjunction with 
any other government grant), which is available through UK installers that have 
successfully obtained BECG money to distribute to their customers directly. 
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Financing low and zero carbon solutions 


ESCo Model 
Energy service companies (ESCos) will undertake a more extensive service, managing 
the whole heating system and perhaps other services as well. An ESCo would be able to 
manage the monitoring and billing for heat and electricity to residents within the 
development. 
 
 


Renewable Obligation Certificates 
All energy producers are required to produce a certain proportion of their energy from 
renewable energy sources. For every unit of electricity produced in this way (normally 
measured in MWh), a credit is received, known as a Renewable Energy Obligation 
certificate (ROC). Producers that are unable to generate sufficient electricity from 
renewable sources are able to trade ROCs in order to gain the required amount, as 
specified in government legislation. Therefore any generator of electricity can benefit 
from this system. Usually, decentralised systems (e.g. roof-mounted PV panel system or 
small wind turbine) do not generate enough energy in order to become a ROC trader. 
However, some companies, such as Good Energy, will pay a sum per unit of energy 
generated to a number of ‘small generators’ in order to be able to trade ROCs. The tariff 
per unit of energy is normally very favourable in comparison with the value for which 
energy can be sold back to the Grid and the ROC system has the added benefit that all 
energy generated is included, not just excess production. 
Climate Change Levy 
Organisations that are required to pay Climate Change Levy (CCL) on fuel used can 
benefit from on-site generation of energy from mini CHP or renewable sources. The CCL 
does not apply to energy generated on site. 
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1 Executive Summary 
1.1 Reducing energy consumption and fuel bills 
The following Table provides the key recommendations for your building. It includes the low and no 
cost measures that will deliver the greatest saving, as well as the energy efficiency measures that 
will deliver the best return on investment.  
 


 
Our initial assessment indicates that through the recommended energy efficiency measures along 
with a few simple low (or no) cost measures, your organisation could achieve the following.  
 


 Deliver environmental benefit with an energy saving of 92145kWh   
 Achieve financial savings of £3970 per year, and protect against future fuel price increases. 


 
Our initial analysis suggests the cost of implementing these measures could be as low as £144. This 
would imply a simple pay back of  under a year. The specific measures recommended, financial 
information and technical details are of course included in the attached report.   
           
          


                                                 
1 Please note that total and cumulative savings do not incorporate the inter-relationships between measures. 


Top No/Low 
cost Measures 


Energy Savings 
(kWh pa) 


Cost Saving 
(£ pa) 


Installation 
Cost (£) 


Payback period 
(years) 


Reduce Internal 
Temperature 77200 2702 0 0 


Switch Off 
Equipment 11045 939 0 0 


Energy Efiicient 
Lighting 3900 332 144 0 


TOTAL1 92145 3970 140 0 
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1.2 Renewable Energy Options 
The following Table provides key renewable options available to your organisation.  Renewable 
energy is an excellent investment, which can save costs in the longer term, and improve your 
organisations image.  In addition the costs noted below do not include grants available, which can 
often be at least 50% of the cost 
             


Solar PV (per 
kWp) 


110 80 5800 50 


  
 110kg of Carbon could be saved each year with the installation of a Solar PV (per kWp) 


system.         
 Implementing this renewable energy system will enable you to make a visible statement of 


your commitment to corporate social responsibility 
 


1.3 Next Steps            
CEN would be delighted to assist you in taking the next steps to realising the benefits of energy 
efficiency measures and renewable energy technologies.      
We offer free follow-up support and advice, helping you to implement the recommendations.  
We will support you in engaging building occupants and developing an Energy Plan, setting out 
actions & targets 
CEN can then provide access to grant funding and discounted installations (should you wish to 
proceed) 
 
Of course the above support does not commit you to anything, but should you wish, CEN will then 
support you through the process to installation, and may be able to assist you in identifying grants 
available for energy saving systems.         
       
If you would like further information on any aspect of this report please do not hesitate to contact 
020 8683 6600.            
            


                                                 
2 Please note that all costs and savings indicated within this report are indicative estimates based on your figures and 
industry benchmarks.  Therefore if these measures are undertaken, where appropriate the necessary suppliers, installers 
and designers should be consulted to provide confirmed accurate details. 
 


Top Renewable 
options 


CO2 Savings (Kg 
pa)2 


Cost Savings (£ 
pa) 


Guideline 
Installation 


cost (£) 


£/KgCO2 
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2 Introduction 
Reducing energy consumption makes perfect sense – saving money, enhancing reputation and 
improving the environment.           
       


2.1 About the Report 
One of the main energy areas of interest to your school is renewable energy.  Renewable energy is 
a great opportunity for organisations to improve their environmental impact and green credentials 
and potentially reduce the running costs of their energy processes.  The first priority before 
considering renewable energy is reducing the need for this energy, and then using this energy more 
efficiency.  Before investing in renewable energy, we advise that an organisation first considers 
these aspects, as they can often lead to immediate savings with little cost.  Different technologies 
will be viable for different locations and further information about this can be found within this report, 
with savings where applicable.  For more information please call CEN on 020 8683 6600  
     


2.2 An Overview of the Site 
The building type has been classified as ‘Education buildings Primary’ for the purposes of making 
comparisons with benchmark data.From the nature of the organisation (including size) benchmark 
data has been used within this report to assess energy performance against industry standards, and 
also assess equipment and  
            
1.1.1 Building age and tenancy, and the impact on opportunities for energy improvements 


           
As your building is neither very new, nor old, you can expect that certain energy efficient 
considerations have been incorporated, but there are also many improvements which you can 
currently make.  These are outlined within this report, and we will work with you on how best to 
implement these measures, particularly given the unique design of the building which incorporates a 
large area of external glass.            
        
Your school currently does not own the premises as the building is owned by the council.  Therefore, 
any installation works suggested within this report may need to be agreed or negotiated with the 
council.  The budget available from both the school and council may dictate the scale of work which 
could be completed, however many low cost and behavioural measures can be undertaken as quick 
wins.   
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2.2.1 Energy Consumption         
            


The current annual gas consumption of the site is 436010 kWh pa and the current electricity 
consumption is 147260 kWh.  This equates to costs of £15,260 and £12,520 respectively within the 
consumption year provided. The following table provides a summary of your annual energy 
consumption: 
 
 
  Annual Consumption Annual Cost Annual CO2 emissions 


Utility kWh % £ % 
 kgCO2 % 


Electricity 147260 25 £12,520 45 62140 42 
Gas 436010 75 £15,260 55 84590 58 


 
    


2.2.2 Current Building Performance        
           


The following graphs highlight your current energy consumption, and costs before and after 
implementing the areas indicated by this report, including a comparison with benchmark data: 


Chart 1-1 Current Energy Performance   Chart 1-2 Energy Saving Opportunities  
  


Comparison of Site Performance w ith Benchmark 
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2.2.3 Comparison with Benchmark Data        
The following graphs demonstrate the comparison between industry best practice for your sector, 
typical practice and the current energy consumption at your site.  


Chart 2-1 Heat consumption against benchmark, Chart 2-2 Electricity consumption against benchmark 
 


 
Fuel prices vary across the country, and often change quickly.  Please note that if you did not enter 
your energy costs, they will have been estimated based on current typical market prices.  We also 
estimate that fossil fuel prices will rise by around 6% p.a.  The savings you make on your energy 
bills now will grow year on year making energy efficiency an area that your organisation cannot 
afford to ignore.     
  
Summary of Energy Performance Compared with Benchmark     
Your site is not reaching best or typical practice consumption levels for either gas or electricity.  This 
may be due to unforeseen/unusual circumstances (for example equipment utilised by your 
organisation which is not typical of the sector), but is a clear warning to closely monitor your energy 
consumption.  These high energy consumption figures are likely to be from the low insulating value 
of the glass construction and the inefficient zoning of the heating system.  There are large potential 
savings to be made at this site, by reducing consumption to be more inline with benchmarks.  
Specific measures to achieve this reduction are outlined later in the report.  In addition, please call 
CEN on 020 8683 6600 for more information. 
            
Monitoring and Continuous Improvement         
A good way to achieve reductions in energy use is to monitor and record electricity and gas 
consumption each month and set benchmarks for continuous improvement.  For heating 
consumption (e.g. gas) this may vary significantly through the year, so should be compared with 
similar periods in different years.  For electricity consumption, it can be useful to establish baseline 
consumption (e.g. minimum consumption overnight if possible) and compare this with daytime 
consumption, or periods of unusual consumption to see why and how electricity is being consumed.  
For more information please see the Monitoring section of this report. Remember, you cannot 
manage what you don’t measure.         
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3 Energy Efficiency 
3.1 Heating systems and Controls        
            
Heating is one of the biggest consumers of energy within an organisation. Heating consumption and 
bills can be reduced within your organisation through a combination of improved controls, equipment 
and insulation.    We have identified these potential savings that your organisation may be able to 
achieve through making changes to your heating system. 
 
• Better control & reducing your internal temperature could deliver a £2,702 saving pa with no 
investment.  This includes a review of the temperature set points for the heating zones.   
 
• Blinds should be open whenever glare issues allow to increase solar gain.    


 
Figure 1 Blinds should be open to maximise solar gain and natural light 
 
• Training staff to use TRVs (Thermostatic Radiator Valves) could deliver £122.  This should ensure 
that windows are not opened to cool rooms that are being heated.   
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Figure 2 Window open while heating is on 
 
• It was observed that your boiler and pipework are sufficiently insulated.  When insulation is old, it 
may be possible to improve efficiency by replacing or upgrading this insulation, therefore this should 
be monitored alongside maintenance of the boiler and heating system. 
 
The recommended temperature for your organisation, according to the Carbon Trust, is around 19-
21 degrees centigrade.  This will vary within different parts of your building, and depend if there are 
additional processes occurring, additional heat producing machinery, or higher/lower levels of 
physical activity.  The current temperature settings for the school have been estimated, as there was 
no access to the boiler control settings at the school.  However, based on our experiences on site, 
and average temperatures felt by the auditor and site occupants, the temperature has been 
estimated at 22degrees.  If you reduce your building temperature by 3 Degrees, you could save 
around 77200 kWh each year. 
 
This is a zero cost measure, but will require testing of temperature controls, and consultation with 
teachers to ensure that working conditions are comfortable.  This high temperature has been set to 
overcome under-heating problems and this issue should be considered by the heating engineers 
together with zoning improvements.          
             
            
Zoning           
Your school currently has zoning within the heating system.  However, it is vital to monitor how the 
different zones work together, and if there are undesired variations between the zone temperature.  
There with eth zoning at the moment.  There are problems with the six separate heating zones.  
Currently, while the end zones reach a suitable temperature, the central zones overheat and the 
skylights are opened to reduce the temperature.  This is highly wasteful for gas consumption and the 
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problem should be addressed with the heating engineers.        
     
  
 


 
Figure 3 Skylights open during heating season 
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3.2 Insulation            
            
All buildings lose heat through the walls, ceiling, floor and windows.  If these areas are better 
insulated, then less heat will be lost, and therefore less energy will be required to heat the building 
overall.  
    
Insulation type, cost and efficiency will vary greatly according to the type of building structure your 
organisation currently occupies.  It is difficult to improve insulation at Heavers Farm as the external 
building material is glass.  This material conducts heat very well and will lead to high heat losses, 
making it particularly important to ensure that the hating system is working efficiently.  Some areas 
of glass near ground level, have been blocked in. It is suggested that if this is done elsewhere that 
insulating board is considered as a material.  CEN can help with quotes and recommend installers, 
please call 020 8683 6600 for more information on insulation measures.    
        
    


3.3 Lighting            
Lighting is a cost effective way to reduce fuel bills.  Reducing both the amount and time that lighting 
is used can be done through behavioural change and investment in controls.  In addition inefficient 
lighting can be replaced with more efficient lights that use up to 75% less energy. 
            
The following table summarises the opportunities for saving money on lighting:    
            


Energy Efficient 
Lighting 


3900 332 144 0 


Control of 
Lighting 


3520 300 0 0 


   
            
Other opportunities for you to reduce your bills on lighting include:     
       
Encourage task lighting – making sure only occupied areas are lit, i.e. make sure that 1 teacher is 
not lighting the entire building unnecessarily.  This could be combined by labelling light switches to 
help teachers select the correct lighting. 
 
By switching off unnecessary lights, you could potentially save 3520kWh or £300.  This has been 
identified from your estimations on how many hours lights are on, the type of lights you currently 
use, the percentage of lights which are on in unoccupied areas/out of hours, and your overall 
working hours.  All areas have automatic lighting sensors, but in many rooms this are broken, it is 
recommended that these are repaired. In the meantime, staff should be trained in how to use the 
oned lighting that llows banks of lihhts  
                                                 
3 Please note that all costs and savings indicated within this report are indicative estimates based on your figures and 
industry benchmarks.  Therefore if these measures are undertaken, where appropriate the necessary suppliers, installers 
and designers should be consulted to provide confirmed accurate details. 
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Your school has fitted all the existing tungsten light fittings with energy efficient light bulbs.  We 
recommend that you continue to replace your old bulbs with energy efficiency light bulbs, and this 
will provide continuous savings.  Energy efficient light bulbs commonly last up to eight times longer 
than traditional bulbs, and are therefore a good investment in the long term as well as saving you 
money now. 
 
In several open plan communal areas, very high wattage spotlight bulbs are used.  It is 
receommended that the lower wattage fluorescent tube lighting is used in these areas.   
 


 
Figure 4 High wattage spotlight in upper right, low wattage tubes not in use to the left 
 
As wattage data has not been provided, we have estimated that your tungsten lights are currently 
using 70Watt bulbs.  If this is different within your building, the savings will vary accordingly. 
 
Standard tunsgsten lights and fluorescent lights are not the only bulbs which can be replaced by 
more energy efficient lighting.  Further savings can be achieved through considering the other 
sources of light within your building.  F Lamps and circular lamps can also be replaced by compact 
fluorescent lamps, and the most efficient types of metal halide, mercury, halogen or sodium lights 
should also be purchased when replacing old bulbs. Most bulbs were found to be energy efficient 
versions. 
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Fig 3-2 Lighting offers simple, low cost savings 


   
   
        


3.4 Equipment            
            
Individual pieces of equipment within your school will usually consume relatively small amounts of 
energy.  However, cumulatively, they can represent a large proportion of your electrical 
consumption.  Therefore it is very important that equipment is only on when it is being used. 
 
Awareness campaigns are excellent ways of improving the switching off of equipment.  This needs 
to include all teachers and pupils (i.e. cleaners, security etc) to be effective.  As with lighting, stickers 
can also improve awareness of this. 
          
It is essential to switch off computers and other office equipment when not required.  Screen savers 
do not save energy, and in older computers the monitor can actually use up to 70% of the total 
computers energy.  Most printers and photocopiers have powersave modes which are simple to use, 
and will automatically run at lower power when not in use.        
     
Switching off equipment at night, such as vending machines, is an immediate and zero cost way to 
reduce energy use.  Smaller actions, for example simply filling up the kettle to the minimum level 
required, will also save energy.   
 
You could potentially save 11045kWh or £939 through switching off computers and other common 
office equipment.  The ventilation system is running copnstantly which is not necessary.  It is 
suggested that the school invests in a timer switch so that the ventilation system only runs when the 
building is occupied.  It is thought this will cost in the region of £200.  
 
You have identified that high energy using equipment within your school includes a waste compactor 
and ventilation system.  Therefore this equipment should be carefully monitored to ensure maximum 
efficiency.  For further advice about this type of equipment, please call CEN on 020 8683 6600. 
     
           


3.5 Monitoring, measuring and billing    
            
It is recommended that meter readings where possible are recorded for all utilities on a monthly or 
even weekly basis to identify trends and patterns, and most importantly potential problems such as 
water/gas leaks that will allow you to make corrections and hence reduce your fuel bill further. 
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In addition, the meter readings taken by your school can then be compared to those found on your 
bill, helping you identify any overcharging errors from your supplier (estimated readings are often 
used by utility companies to save costs in meter reading, and are sometimes over estimated).  
Improved monitoring and targeting will maintain energy performance and prevent future energy 
waste.         
            
            


3.6 Teachers and pupils Awareness and school Integration   
              


When implementing the actions described within this report, it is recommended that you involve your 
teachers as much as possible, to enable them to provide input into the changes, and also better 
understand how to reduce energy consumption.  An energy plan setting targets and activities could 
be considered as a valuable tool to engage teachers, and also clarify which actions you wish to take 
forward and any other actions you consider practical. 
           
An Energy Plan could include the following actions: 
1) Monitor energy consumption and account for primary uses of energy 
2) Agree to realistic energy saving targets 
3) Adopt a policy of “Good Practice” in the operation of heating and electrical equipment  
4) Raise awareness of energy use among building occupants 
5) Encourage no-cost behavioural change 
6) Use cost savings to finance further investments in energy efficiency or renewable technologies 
          
A member of staff could be designated as an "energy champion" or environment champion.  They 
would have responsibility for checking equipment and lights are turned off, and making sure other 
building occupants are aware of their environmental impacts and any environmental policy which 
your organisation may have.           
Energy and environmental action could be taken a step further within a management system.  
BS8555 and ISO14001 programmes can help you manage your organisation more efficiently, and 
gain recognition for your efforts and successes.       
    
By completing this Energy Check, you have indicated that you are interested in saving energy and 
the potential benefits this can bring to both financial bottom line and environmental improvement.  
The guidance within this report is indicative according to the size and type of your organisation.  If 
you require further advice or help on any of the matters arising out of this report, please contact 
CEN on 020 8683 6600. 
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4 Energy Management Plan 
 


4.1 Summary of recommendations: 
 


 
 
The school needs to draft a clear and simple energy strategy with defined responsibilities, targets 
and objectives. This should entail the following actions: 
 


4.2 Promote Awareness 
Set up an ‘energy team’ to raise awareness amongst staff and students of how much energy is 
used; how to reduce the school’s energy use; and to engage staff and students in behaving more 
environmentally responsible. 
Nominate 20-30 students and members of staff to act as ‘energy monitors’ to perform tasks such as 
switching off lights or taking temperature readings. 
Thermometers should be prominently installed in classrooms to indicate the comfort level within the 
building to staff. 
Add stickers or posters in classrooms to remind students and staff to switch off lighting and electrical 
equipment when the rooms are unoccupied. 
Report the observed energy savings to staff and students through postings on notice boards and in 
classrooms.  


4.3 Monitor Energy Consumption  
Keep records of annual figures for gas, electricity and water consumption in addition to cost. This 
will help provide a basis to determine savings compared with previous years. 
Conduct a proper survey of the school in order to determine which appliances and plant need to be 
replaced.  
Identify the barriers to making changes to the school’s energy use (e.g. finance; manpower; time; or 
security restrictions).  
 


Heavers Farm Primary can reduce energy costs by a minimum of £3,970 per year by adopting 
an energy action strategy. The school must employ the following steps as part of its strategy: 
 


1) Promote awareness amongst students and staff 
2) Monitor energy consumption 
3) Account for the primary uses of energy 
4) Adopt a policy of ‘good practice’ 
5) Encourage behavioural change amongst students and staff 


 
The energy and cost savings will only be achieved if the measures detailed in this report are 
properly implemented.  
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4.4 Account for Primary Uses of Energy  
Place a more accurate cost on wasteful practices such as overheating, lighting after hours and 
leaking water pipes.  
Develop an action plan of prioritised activities to reduce energy consumption where excessive use is 
taking place (reduce temperature set points; reduce run time of boilers; replace lighting with more 
efficient type; introduce controls on plant; )  
Using the findings of the energy survey, arrive at:  
• The efficiency and consumption of plant (eg; boilers and lighting).  
• The running cost of energy consuming plant and equipment.  
• The suitability and efficiency of installed plant and equipment.  
• The cost of plant running over weekends and lights left on unnecessarily.  


 


4.5 Account for Primary Uses of Energy  
Develop a system to monitor where and how energy is being used in each of the main school 
energy cost centres and how efficiently it is being managed.  
Adopt better management of the heating and hot water systems to identify and reduce overheating. 
Adjust the main boiler controls as recommended above to ensure the school is not over heated or 
heated when there is no demand.  
Adopt behavioural change and electronic controls to reduce the costs of lighting by 20-30 per cent 
per annum. 
Better management of the IT suite could reduce electricity consumed here by half. 
 


4.6 Encourage No-cost Behavioural Change  
Reduce the amount of wasted electricity: switch off or minimise use of equipment in all areas outside 
school hours, including computers; vending machines; lighting; office equipment and ventilation 
fans.  
Switch off or minimise use of equipment in areas which are not in use, including plant rooms; 
meeting rooms; store rooms and consider the installation of timer or occupancy controls.  
Prevent over-heating of the school by adopting a heating schedule that meets the needs of staff and 
students 
 


4.7 Use Savings to Invest in Further Energy Efficiency Measures  
Establish the effectiveness of measures taken by monitoring energy consumption and evaluate 
success of adopted measures and promote continuous improvement. 
Use quantified savings or projected savings to motivate spending on improving efficiencies in energy 
use.  
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4.8 Funding for Energy Efficiency Measures from Croydon Council 
 
Croydon Council is now in its third year of Carbon Trust and internal match funding for an 
innovative and successful programme to support Council buildings in implementing energy 
saving measures – The Local Authority Energy Finance (LAEF) scheme. The first year of 
the scheme alone yielded annual carbon dioxide emission savings of 400 tonnes/annum. It 
is now tried and trusted within the Borough as a powerful financial incentive in assisting the 
urgently needed shift to increased energy efficiency across all of the Council’s buildings. 


Croydon’s schools have been the main beneficiaries of the LAEF scheme with 44 projects 
completed to date and with projects at the pipeline stage in excess of £100,000. As interest 
has grown in the scheme, more and more schools have begun to realise the potential 
advantages, both financial and environmental, in making full use of the fund. This has been 
well demonstrated by a growing number of schools in the Borough signing up for their 
second or third LAEF project. 


The LAEF scheme works by funding the upfront costs of energy saving technology, for 
example cavity wall and loft insulation, draught proofing, lighting controls and pool covers. 
The loan is then paid back interest free as annual savings are realised on subsequent 
energy bills. Repayments are no more than the value of the energy saved and once the loan 
is repaid all savings are kept by the school. Essentially the measures pay for themselves. 
With energy prices almost guaranteed to rise for the foreseeable future, the financial 
benefits of energy saving technologies will only increase. 


Croydon Council is committed to improving and encouraging energy efficiency in schools 
and in the community. If your school would like to take advantage of this opportunity please 
contact me to discuss the financial details and current technology in further detail. Free, no 
obligation quotes are available at your request.  
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Section 2:  
Renewable Energy Appraisal 
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5 Executive Summary Renewable Energy  
 


5.1 Results of renewable feasibility assessment 
 
The table below provides a summary of the feasibility assessment. 
 


Technology Generation Feasible? Reasons 


Wind turbines (stand-alone) Electrical  • Insufficient open area for installation of a 
stand-alone wind turbine 


Solar photovoltaics Electrical  • Areas of east to west (through south) facing 
unshaded pitched roofs 


Solar thermal Thermal  • No year round demand 


Wood-fuel heating Thermal  • No available space for fuel storage and 
delivery access 


Ground source heating Thermal  • No available ground area  
• Incompatible heating system 


Summary of feasible technologies 
 


5.2 Recommendations 
 


 Savings Cost  


Technology 
Energy 


generated 
[kWh/yr] 


Carbon 
Savings 


[kgCO2/yr]


Financial 
Savings 


[£/yr] 


Guideline 
cost [£] 


Guideline cost 
after LCBP 


grant [£] 


Cost  per 
ton CO2[£/t]
(aft. LCBP)


Payback
(aft. LCBP)


[yr] 
Option 1. PV large installation 
Solar PV Sanyo Hybrid 
65.1 kWp (388.4 m2) 


51,485 22,138 3,604 292,950 146,475 529 (265) 81 (41) 


Option 2. PV small installation 
Solar PV Sanyo Hybrid 
8.4 kWp (50.1 m2) 


6,643 2,857 465 42,000 21,000 588 (294) 90 (45) 


The sustainable energy options 
 
 
Options 1 and 2 
Both options 1 and 2 represent individual installations of the technologies. The larger of the 
installation, Option 1 (all suitable roof space used) offers the greatest carbon saving. 
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5.3 Methodology 
 
The approach that has been taken in this study is as follows: 
 
1. Calculate the current carbon emissions related to the energy use of the building through 


space heating and electricity use. 
2. For the feasible technologies, estimate suitable system sizes giving energy produced 


and carbon offset through their application, guideline system costs and operational 
information. 


3. Calculate percentage of carbon offset through the use of renewable energy 
technologies  


4. Determine the best combinations of technologies to achieve the most cost-effective 
sustainable energy solution for the site. 


 
The relative merits and challenges related to each of the technology options can then assist 
Heavers Farm Primary School with identifying the most suitable sustainable energy solution 
for the site. 
 
For each of the technology options, indicative supply and installation costs have been 
indicated. However, accurate costs cannot be established at this stage as design changes 
or site-specific factors e.g. ground survey, could impact the cost of integrating renewable 
carbon technologies on the site. Supply and installation costs are based on benchmark 
data; the financial data provided in this report is indicative only and is intended to assist the 
decision-making process when determining the most suitable sustainable energy solution. 
Where any of the proposed energy solutions are taken forwards, further feasibility studies 
could be required to accurately size the systems, after which a formal tender should be 
carried out in order to achieve competitive and accurate prices. 
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6 Roof and ground areas 
6.1 Roof 
The building has a corrugated metal pitched roofs at an angle of approximately 20°  facing 
southwest. Overshadowing from the hall and kitchen annex limits the available roof space to 
approximately 400m2.  This information will be used to calculate the potential sizing for PV 
and solar thermal renewable technologies 
 


6.2 Ground Area 
There is 6045m2 of available external ground area. This information will be used to assess 
the feasibility of Ground Source Heat Pump Installations 
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7 Feasibility study of the technologies 
In this section, the technical viability of the following renewable technologies has been 
assessed for Heavers Farm Primary in order to rule out unfeasible options. 
 
• Building-mounted wind turbines: Building-mounted wind turbines are not yet a proven 


technology. A number of technical problems have been identified by manufacturers and 
are currently being investigated with the aim of rectifying these issues. This technology 
might therefore be available in the near future.  Therefore, CEN does not recommend 
the installation of building-mounted wind turbines in the current market environment. 
However, as the technology is continuing to develop, CEN can provide information on 
their characteristics, design requirements and the output estimated by the 
manufacturers, if Heavers Farm Primary would still wish to consider this technology as 
an option. 
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7.1 List of feasibility criteria per technology 
 
Table 5-1 shows the list of technical criteria necessary for a technology to be feasible.  
 


* Assuming that the design is defined to meet these criteria 
Wind Turbines, Solar Thermal, Biomass and GSHP will not be taken forward for 
further assessment 


                                                 
4 Based on benchmark and manufacturers’ data, a stand-alone turbine could be viable at a wind speed of around 5m/s at 
the height of the turbine and may be a more cost-effective way of providing renewable energy generated on-site 
compared to other technologies. Ideally, however, the wind speed would be greater than 6m/s.  


Technology Criteria  
Stand-alone wind 
turbines   


Wind speed Is the average wind speed greater than 6 m/s at hub height?4  
Clear air flow to turbine Is the area free from obstructions that could cause turbulence?  
Open land around 
proposed site Is there sufficient open land for the turbine to be installed?  


Distance to nearest 
property 


Are surrounding properties far enough away to be unaffected by turbine 
noise/flicker? 


 


Solar photovoltaics   


Roof orientation Are the roofs flat or orientated southeast/southwest (through south)?  
Roof space Is there sufficient unshaded roof area? * 
Solar thermal   


Roof orientation Are the roofs flat or orientated southeast/southwest (through south)?  
Roof space Is there sufficient unshaded roof area?  
Hot water demand Is there a year round hot water demand?  
Heating system Would a solar thermal collector be compatible with the planned heating system?  
Hot water storage Is there room for hot water storage vessels?   
Wood-fuel heating   


Fuel supply chain Has the existence of an established fuel supply chain been verified?   


Delivery logistics Is there sufficient space for a delivery vehicle e.g. vehicular access to storage 
hopper, turning circle?  


 


Storage Is there sufficient space for fuel storage to allow a reasonable number of 
deliveries? 


 


Plant room Is there sufficient space for a wood-fuel boiler and associated auxiliary 
equipment? 


 


Flue Can the flue be designed to meet planning authority requirements?  


Ground source heating   


Heat distribution system Is there a low-grade heat distribution system e.g. underfloor heating?  


Ground conditions Has a basic ground study concluded that the site is suitable for ground source 
heat pumps? 


 


Horizontal piping Is there a large area of open land where horizontal piping could be installed?   


Vertical piping Is there an area of open land ground suitable for vertical piping? Can 
underground obstacles be avoided? 
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Renewable Technology Assessments  
 
Please note that all carbon saving percentages provided are in relation to carbon emissions 
related to the year round energy use 
 


7.2 Solar photovoltaics 
 
7.2.1 Site Information  
The building has a corrugated metal pitched roofs at an angle of approximately 20°  facing 
southwest. Overshadowing from the hall and kitchen annex limits the available roof space to 
approximately 400m2.   
 
7.2.2 Product information 
Solar photovoltaic (PV) cells generate electricity. They are available in a range of products, 
such as bolt-on panels, solar tiles and glass-glass laminates. Images of and further 
information about these products can be found in the Annex. 
 
7.2.3 Carbon savings , estimated costs and Payback time. 
The estimates in Table 6-1 are based on the use of 210 Wp panels to generate the 
maximum amount of electricity for the available roof space. 
 
An indication of energy generation and cost data related to the use of PV panels installed on 
the roof is provided. 
 


Table 6-1: Examples of carbon savings and costs for PV panels 
 
 
Assumptions: 
These outputs have been calculated assuming that The roof is pitched at 20° from 
horizontal and the panels would be oriented towards south-west (corresponding to a 96% 
relative output).  
 


 Savings Cost 


 


Technology  Energy 
generated 
[kWh/yr] 


CO2 
Savings 
[kgCO2/
yr] 


Financi
al 
Savings 
[£/yr] 


Guideline 
cost [£] 


Guideline 
cost after 
LCBP 
grant [£] 


Cost  per 
ton CO2[£/t] 
(aft. LCBP) 


Payback 
(aft. 
LCBP) 
[yr] 


Solar PV Sanyo 
Hybrid 65.1 
kWp (388.4 m2) 


51,485 22,138 3,604 292,950 146,475 529 (265) 81 (41) 


Solar PV Sanyo 
Hybrid 8.4 kWp 
(50.1 m2) 


6,643 2,857 465 42,000 21,000 588 (294) 90 (45) 
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7.2.4 Life cycle cost implications 
There is limited maintenance associated with PV panels. Products generally have a 20 year 
guarantee, although they have been known to operate effectively after this time. The 
inverter that converts the direct current (DC) electricity to alternating current (AC) may 
require occasional servicing.  
 
If the electricity is generated when there is no electricity consumption, it can be exported to 
the Grid. These units of electricity can either be sold directly to the utility company or sold 
through ROCs 
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8 Summary of options 
8.1 Renewable Technology solutions 
 
Technology  Energy 


generate
d 
[kWh/yr] 


Carbon 
Savings 
[kgCO2/
yr] 


Guidelin
e cost 
[£] 


Guidelin
e cost 
after 
LCBP 
grant [£] 


Cost per 
KG carbon 
saved 


Installation and operational 
issues 


Option 1. Large PV Installation 
Solar PV Sanyo 
Hybrid 65.1 kWp 
(388.4 m2) 51,485 22,138 292,950 146,475 529 (265) 


�The panels will require 
cleaning every 5 years to 
maximize output 
�Maintenance on the 
inverter may be required 
after 10 years 


Option 2. Small PV Installation 
Solar PV Sanyo 
Hybrid 8.4 kWp (50.1 
m2) 6,643 2,857 42,000 21,000 588 (294) 


�The panels will require 
cleaning every 5 years to 
maximize output 
�Maintenance on the 
inverter may be required 
after 10 years 


Table 7-1: Renewable energy solutions for the Heavers Farm Primary School site 
 


8.2 Options 1 and 2 
Both options 1 and 2 represent individual installations of the technologies. The larger of the 
installation, Option 1 (all suitable roof space used) offers the greatest carbon saving. 
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9 Conclusion 
9.1 Going forward 
 
The aim of this study is to provide Heavers Farm Primary School with an assessment of the 
potential for integrating renewable carbon technologies in the most cost effective way. 
Further feasibility assessments may be requires when taking forward the installation to the 
next stage. Certain assumptions have been made at this stage of the assessment and costs 
may vary with further investigation.  
 
The recommendations made in the report are based on the following criteria: cost, carbon 
offset, site suitability and local planning guidelines.  
 
Each solution has its merits and challenges and the value or burden of these should be 
quantified through detailed discussion. Specific merits/ challenges include: 
 


1 Cost - certain solutions are more cost effective than others in terms of energy 
produced per pound sterling spent. 


2 Roof integrity – Further structural investigation would be required to ascertain 
whether the roof and building structure has sufficient structural integrity for a PV 
installation. 
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10 Annexes 
 


10.1 Solar Photovoltaics (PV) 
 
Solar photovoltaics 


Product information 
 


 


  
a) Standard ‘bolt-on’ modules b) Sun Slates 


  
c) C21e d) Glass-glass laminate 


Source: solarcentury.com and BioRegional 


Annex Figure 1: Solar products 
 


Technology 
Electricity 
generated 


[kWh/kWp/yr] 


Roof area 
required 
[m2/kWp] 


Carbon savings 
[kgCO2/kWp/yr]


Guideline 
cost5 [£/kWp] 


Guideline 
cost5 
[£/m2] 


Bolt-on modules, 
monocrystalline 830 7 88 6,000  820  


Sun slates 830 10 88 8,200  820  


C21e tiles 830 8 88 7,000  900  


Glass-glass laminates 830 9 88 9,800  1,090  


Source: solarcentury.com 
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Solar photovoltaics 


Annex Table 1: Outputs of solar photovoltaic products 


Technical details 


• PV panels convert light from the sun directly into electricity. 
Energy generating capacity 
• An indication of predicted energy outputs per kWp, for a range of PV products, is shown in 


Annex Table 1. As with wind energy, any electricity that is not consumed at the point of 
generation can be exported to the National Grid. 


Environmental requirements 
It is imperative that PV panels are free from overshadowing. Due to the way in which they 
are electrically connected, even if one small area of a panel is overshadowed, the efficiency 
of the panel - and even the PV array - will be significantly reduced, meaning that the output 
is much lower than predicted. It is essential, therefore, that PV products are mounted away 
from trees, other roof obstacles and shadows cast by surrounding buildings. 
Building design requirements 


• Roof-type: PV panels should ideally be mounted at tilt angle of 30 to 40 degrees to 
maximise solar gain throughout the year (see Error! Reference source not found. and 
Annex Figure 3 for more details), although modern technologies allow for a lower tilt angle. 
In case of a flat roof, PV panels can be mounted on A-frames. Where a number of PV 
panels mounted on A-frames are installed, care should be taken to ensure one row does 
not overshadow the row behind. 


• Roof orientation: the roof should ideally be south-facing to maximise the efficiency of 
the panels. Panels mounted east or west at the optimum tilt angle would generate with 
90% of the output of an optimally-mounted, south-facing panel. Given the high cost of 
PV technology, it does not make financial sense to install PV at a significantly less than 
optimal orientation, especially if other technologies could be used instead. 


• Area required: with the example of a Sanyo hybrid panel, the roof area required would 
be approximately 1.25m2 on a pitched roof. On a flat roof, the same model would need 
3m2 when mounted using an A-frame. 


• PV panels can be mounted in landscape or portrait orientation to maximise the roof 
space. 


• On flat roofs, sufficient access space (minimum 0.5m) should be allowed around the rows of PV 
panels for maintenance purposes, if required. 


Maintenance 


• Maintenance for PV systems is negligible. The panels may require periodic cleaning, 
although when at tilt angle, run-off from rain is usually sufficient. 


• Isolators can be used in order to automatically highlight any problems that the system 
encounters. 
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Solar photovoltaics 


Auxiliary equipment required 


• A-frames (if required) 
• If excess energy is to be sold back to the Grid, an export meter s required. 
• An inverter is always required for a Grid connection. 


Installation and planning issues 


• With the range of PV products available, it is possible for PV to be integrated into the 
design of a building, minimising planning issues. Installation of PV is reasonably 
straightforward.  


• Planning permission is not normally required for building mounted PV if it does not project 
significantly beyond the roof slope. However, exceptions may apply for systems on listed 
buildings, in conservation areas or areas of outstanding natural beauty. 


Health and Safety issues 
• No PV module releases sufficient toxic materials to cause any harm during installation or 


maintenance. A small proportion of PV contains cadmium, the oxides of which are toxic in very 
small doses. Some of these may release toxic dust if crushed during disposal. 


Estimated costs 


• The capital cost of PV is relatively high compared to other renewable technologies. By 
installing PV in a new-build development, the cost of some building materials may be 
offset.  


• As well as directly offsetting electricity costs on the site and reducing the Climate Change Levy 
contribution, where applicable, income can be generated through exporting excess electricity or 
trading ROCs.  
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Solar photovoltaics 


Additional Information 
Annex Figure 2 demonstrates how the height of the sun changes throughout the year. 
Therefore it is important to position solar panels in such a way that they will give an output 
during the winter months. If a panel were almost horizontal, although the output would be 
high during the summer, it would receive almost no irradiation during the winter, as the sun 
is lower. 
 


 
 


Source: NREL 
Annex Figure 2: Solar variations throughout the year 


 


 
Source: Solar Access 


Annex Figure 3: The reduction in output of a solar PV panel as the tilt angle and orientations change. 


 
 


10.2 Financing low and zero carbon technologies 
 
Financing low and zero carbon solutions 


Certain technologies attract Enhanced Capital Allowance (ECA), enabling businesses to 
reap the economic benefits of the technologies within a shorter period. Please note that the 
calculations in Section 5 have assumed no grant funding or ECA. Therefore, if additional 
funding is applicable, the financial case for the technologies would be significantly more 
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Financing low and zero carbon solutions 


compelling.  


Government Grants 
The Client may apply to the Low Carbon Buildings Programme (LCBP) – Phase 1, Stream 2 
and Phase 2, depending on which solution is selected. Stream 2 of the LCBP is split into 
two categories, both of which are competitive: 
 


• Stream 2A – There is a maximum grant of £100k or 40-50% of total costs (excl. 
VAT). There will be quarterly deadlines for stream 2A applications. 


• Stream 2B – There is a maximum grant of £1m or 40-50% of total costs (excl. VAT). 
Deadlines for applications will be twice a year.  


Large commercial organisations including developers can apply for up to 40% of the total 
installation costs (excl. VAT). However, small to medium sized enterprises (SMEs) are 
entitled to an extra 10% uplift and can apply for up to 50% of the total installation costs 
(excl. VAT). To find out if your company qualifies as an SME, the LCBP regard them as 
follows: 


An SME is an organisation that has fewer than 250 employees and that satisfies at least 
one of the following conditions: annual turnover not exceeding €50million; and/or annual 
balance sheet total not exceeding €43million. 
Only one grant is available per installation location (incl. groups of buildings). Grants are 
available for projects across the UK, excluding the Channel Islands and the Isle of Man. 
 
Phase 2 is a non-competitive funding stream that is only open to public sector 
organisations, installations have to be completed by framework installers and benchmark 
costs per kilogram of carbon saved apply. This would not be a suitable stream for a biomass 
boiler installation as only boilers under 45kW comply. 
 
A number of energy efficiency measures must be undertaken in order to be eligible to apply 
for a low carbon buildings grant. These measures will ensure that energy requirements are 
minimised. 
 
More information is available on http://www.lowcarbonbuildings.org.uk/home/  
 
Alternatively if the Biomass option was chosen, the client could apply for a Bioenergy 
Capital Grant (a guaranteed 20 - 25%, though this cannot be taken in conjunction with any 
other government grant), which is available through UK installers that have successfully 
obtained BECG money to distribute to their customers directly. 
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Financing low and zero carbon solutions 


ESCo Model 
Energy service companies (ESCos) will undertake a more extensive service, managing the 
whole heating system and perhaps other services as well. An ESCo would be able to 
manage the monitoring and billing for heat and electricity to residents within the 
development. 
 
 


Renewable Obligation Certificates 
All energy producers are required to produce a certain proportion of their energy from 
renewable energy sources. For every unit of electricity produced in this way (normally 
measured in MWh), a credit is received, known as a Renewable Energy Obligation 
certificate (ROC). Producers that are unable to generate sufficient electricity from renewable 
sources are able to trade ROCs in order to gain the required amount, as specified in 
government legislation. Therefore any generator of electricity can benefit from this system. 
Usually, decentralised systems (e.g. roof-mounted PV panel system or small wind turbine) 
do not generate enough energy in order to become a ROC trader. However, some 
companies, such as Good Energy, will pay a sum per unit of energy generated to a number 
of ‘small generators’ in order to be able to trade ROCs. The tariff per unit of energy is 
normally very favourable in comparison with the value for which energy can be sold back to 
the Grid and the ROC system has the added benefit that all energy generated is included, 
not just excess production. 
Climate Change Levy 
Organisations that are required to pay Climate Change Levy (CCL) on fuel used can benefit 
from on-site generation of energy from mini CHP or renewable sources. The CCL does not 
apply to energy generated on site. 
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1 Executive Summary 
1.1 Reducing energy consumption and fuel bills 
The following Table provides the key recommendations for your building. It includes the low 
and no cost measures that will deliver the greatest saving, as well as the energy efficiency 
measures that will deliver the best return on investment.  
 


 
Our initial assessment indicates that through the recommended energy efficiency measures 
along with a few simple low (or no) cost measures, your organisation could achieve the 
following.  
 


 Deliver environmental benefit with an energy saving of 27,211kWh   
 Achieve financial savings of £1,640 per year, and protect against future fuel price 


increases. 
 
Our initial analysis suggests that there is no initial cost to implementing these measures. 
The specific measures recommended, financial information and technical details are of 
course included in the attached report.        
      
          


                                                 
1 Please note that total and cumulative savings do not incorporate the inter-relationships between 
measures. 


Top No/Low cost 
Measures 


Energy Savings 
(kWh pa) 


Cost Saving 
(£ pa) 


Installation Cost 
(£) 


Payback period 
(years) 


Switch Off 
Equipment 


8601 731 0 0 


Reduce Internal 
Temperature 


13480 472 0 0 


Control of Lighting 5130 440 0 0 


TOTAL1 27211 1640 0 0 
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1.2 Renewable Energy Options 
The following Table provides key renewable options available to your organisation.  
Renewable energy is an excellent investment, which can save costs in the longer term, and 
improve your organisations image.  In addition the costs noted below do not include grants 
available, which can often be at least 50% of the cost 
             


Solar PV (per 
kWp) 


110 80 5800 52 


  
 110kg of Carbon could be saved each year with the installation of a Solar PV (per 


kWp) system.         
 Implementing this renewable energy system will enable you to make a visible 


statement of your commitment to corporate social responsibility 
 


1.3 Next Steps            
CEN would be delighted to assist you in taking the next steps to realising the benefits of 
energy efficiency measures and renewable energy technologies.    
  
We offer free follow-up support and advice, helping you to implement the recommendations.
  
We will support you in engaging building occupants and developing an Energy Plan, setting 
out actions & targets 
CEN can then provide access to grant funding and discounted installations (should you wish 
to proceed) 
 
Of course the above support does not commit you to anything, but should you wish, CEN 
will then support you through the process to installation, and may be able to assist you in 
identifying grants available for energy saving systems.      
          
If you would like further information on any aspect of this report please do not hesitate to 
contact 020 8683 6600.          
  
            


                                                 
2 Please note that all costs and savings indicated within this report are indicative estimates based on 
your figures and industry benchmarks.  Therefore if these measures are undertaken, where 
appropriate the necessary suppliers, installers and designers should be consulted to provide confirmed 
accurate details. 


 


Top 
Renewable 
options 


CO2 Savings 
(Kg pa)2 


Cost Savings 
(£ pa) 


Guideline 
Installation 
cost (£) 


£/KgCO2 
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2 Introduction 
Reducing energy consumption makes perfect sense – saving money, enhancing reputation 
and improving the environment.          
        


2.1 About the Report 
One of the main energy areas of interest with regard to this project is renewable energy.  
Renewable energy is a great opportunity for organisations to improve their environmental 
impact and green credentials and potentially reduce the running costs of their energy 
processes.  The first priority before considering renewable energy is reducing the need for 
this energy, and then using this energy more efficiency.  Before investing in renewable 
energy, we advise that an organisation first considers these aspects, as they can often lead 
to immediate savings with little cost.  Different technologies will be viable for different 
locations and further information about this can be found within this report, with savings 
where applicable.            
            
            


2.2 An Overview of the Site 
The building type has been classified as ‘Education buildings Primary’ for the purposes of 
making comparisons with benchmark data.  From the nature of the organisation (including 
size) benchmark data has been used within this report to assess energy performance 
against industry standards, and also assess equipment. 
            
1.1.1 Building age and tenancy, and the impact on opportunities for energy improvements 


           
As your building is relatively old, it is likely that the energy efficiency of the building will be relatively 
poor.  Therefore your organisation could substantially benefit from incorporating the measures 
indicated in this report.  In particular, behavioural changes regarding electrical equipment, lighting 
and heating could provide significant energy savings.  Behavioural measures often have very high 
associated energy savings with zero cost, and therefore we recommend that the use and control of 
energy using equipment is carefully considered to identify the savings within this report  
              
Your organisation currently does not own the premises as the building is owned by the council.  
Therefore, any installation works suggested within this report may need to be agreed or negotiated 
with the council. The budget available from both the organisation and council may dictate the scale 
of work which could be completed, however many low cost and behavioural measures can be 
undertaken as quick wins.  In support of your application for renewable technology funding, please 
keep any evidence of behavioural changes that you make.       
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2.2.1 Energy Consumption         
            


The current annual gas consumption of the site is 210571 kWh pa and the current electricity 
consumption is 114677 kWh.  This equates to costs of £7,369 and £9,750 respectively 
within the consumption year provided. The following table provides a summary of your 
annual energy consumption: 
 
 


  Annual Consumption Annual Cost Annual CO2 emissions 


Utility kWh % £ % 
 kgCO2 % 


Electricity 114677 35 9,750 57.0 49 55 
Gas 210571 65 7,369 43.0 40 45 


 
             


2.2.2 Current Building Performance        
           


The following graphs highlight your current energy consumption, and costs before and after 
implementing the areas indicated by this report, including a comparison with benchmark 


data:  
Chart 1-1 Current Energy Performance  Chart 1-2 Energy Saving Opportunities 
             


Comparison of site fossil fuel consumption (kWh)
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Comparison of Site Performance with Benchmark 
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2.2.3 Comparison with Benchmark Data       
            


The following graphs demonstrate the comparison between industry best practice for your 
sector, typical practice and the current energy consumption at your site.   
   
Chart 2-1 Heat consumption against benchmark, Chart 2-2 Electricity consumption against benchmark 


 
 
Fuel prices vary across the country, and often change quickly.  As your energy costs were 
not available, they have been estimated based on current typical market prices.  We also 
estimate that fossil fuel prices will rise by around 6% p.a.  The savings you make on your 
energy bills now will grow year on year making energy efficiency an area that your 
organisation cannot afford to ignore.     
  
Summary of Energy Performance Compared with Benchmark     
The site could potentially improve its electricity consumption levels as they are currently 
above typical consumption levels for your sector.  Particular areas of this report to consider 
include lighting and machinery, and ensuring that equipment is turned off when not in use, 
and power is not wasted. 
           
            
Monitoring and Continuous Improvement       
  
A good way to achieve reductions in energy use is to monitor and record electricity and gas 
consumption each month and set benchmarks for continuous improvement.  For heating 
consumption (e.g. gas) this may vary significantly through the year, so should be compared 
with similar periods in different years.  For electricity consumption, it can be useful to 
establish baseline consumption (e.g. minimum consumption overnight if possible) and 
compare this with daytime consumption, or periods of unusual consumption to see why and 
how electricity is being consumed.  For more information please see the Monitoring section 
of this report. Remember, you cannot manage what you don’t measure.   
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3 Energy Efficiency 
3.1 Heating systems and Controls        
            
Heating is one of the biggest consumers of energy within an organisation. Heating 
consumption and bills can be reduced within your organisation through a combination of 
improved controls, equipment and insulation.       
     
            
We have identified these potential savings that your organisation may be able to achieve 
through making changes to your heating system. 


 
• Training staff on how to use  TRVs (Thermostatic 
Radiator Valves) to control room temperature rather 
than opening windows could deliver £590 of savings per 
annum.  TRVS should be turned down in rooms that are 
used infrequently.   
 
   
 
 
 
 
 
 
 
 
 
 


 
 


 
 
• Better control & reducing your internal temperature could deliver a £472 saving pa with no 
investment.  Primarily this should be reducing the running temperature of the heating 
system.  The recommended temperature for your organisation, according to the Carbon 
Trust, is around 19-21 degrees centigrade.  This will vary within different parts of your 
building, and depend if there are additional processes occurring, additional heat producing 
machinery, or higher/lower levels of physical activity.  The current temperature settings for 
the building have been estimated, as there was no access to the boiler control settings.  
However, based on our experiences on site, and average temperatures felt by the auditor 
and site occupants, the temperature has been estimated at 21°.   If you reduce your building 
temperature by 1 Degrees, you could save around 13480 kWh each year.  This is a zero 
cost measure, but will require testing of temperature controls, and consultation with 
teachers to ensure that working conditions are comfortable.  If high temperatures have been 


Figure 1 Window open when heating is on 
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set to overcome under-heating problems, then this issue should be considered together with 
other heating system and insulation measures.   
 
Insulating your pipe work can reduce heat losses through the pipes. Pipe insulation comes 
in a variety of materials and is cheap to buy. Smaller pipes can be insulated by the site 
manager, however, larger pipes may require an installer. installed pipe insulation has a 
payback period of between 0.5 - 2 years depending on the operating hours of the heating 
system. 
 
          
Zoning           
Your organisation currently has zoning within the heating system.  However, it is vital to 
monitor how the different zones work together, and if there are undesired variations 
between the zone temperature.  This could lead to additional further savings  
      
            
Isolating your boilers could save money       
    
It would appear that you would not need to take action in terms of isolating your boiler 
 
 


 
Fig 3-1 Simply using controls effectively can save £'s at no or little cost   
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3.2 Insulation            
            
All buildings lose heat through the walls, ceiling, floor and windows.  If these areas are 
better insulated, then less heat will be lost, and therefore less energy will be required to heat 
the building overall.   
  
Insulation type, cost and efficiency will vary greatly according to the type of building 
structure your organisation currently occupies.  Howard Primary has solid walls so cannot 
easily install wall insulation.  Loft insulation was installed in 2006 and should be sufficient, 
although loft access was not possible to confirm this.     
          


3.3 Lighting            
Lighting is a cost effective way to reduce fuel bills.  Reducing both the amount and time that 
lighting is used can be done through behavioural change and investment in controls.  In 
addition inefficient lighting can be replaced with more efficient lights that use up to 75% less 
energy. 
            
The following table summarises the opportunities for saving money on lighting:  
  
            


Control of Lighting 5130 440 0 0 
   
            
Other opportunities for you to reduce your bills on lighting include:    
        
Encourage task lighting – making sure only occupied areas are lit, i.e. make sure that 1 
teacher is not lighting the entire building unnecessarily.  This could be combined by labelling 
light switches to help teachers select the correct lighting. 
 
By switching off unnecessary lights, you could potentially save 5130kWh or £440.This has 
been identified from your estimations on how many hours lights are on, the type of lights 
you currently use, the percentage of lights which are on in unoccupied areas/out of hours, 
and your overall working hours.  Whenever possible blinds andcurtains should be opne to 
maximise natural light and reduce the need for artificial lighting.   
 


Lighting Savings Saving (kWh) Cost Saving (£) InstallationCost Payback (Years) 
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Figure 2 Curtains drawn reducing natural light 
 
Your building was not found to have any traditional tungsten lights.  These lights can usually 
hold energy efficient light bulbs which use 75% less energy, at little extra cost.  If you 
buy/install new lights or change any fittings within your building we recommend that you fit 
energy efficient light bulbs wherever possible. 
 
As well as changing bulbs, fittings can also make a big difference to lighting energy. 
Fluorescent tubes usually fit into one of two types of fitting – diffusers or reflectors.  
Diffusers are generally plastic cases designed to reduce glare, while reflectors are generally 
mirrors reflecting and increasing the useful light received in the room.  As reflectors will 
increase the light within an area, bulbs can often be replaced with lower wattages or 
removed entirely.  There are additional considerations of glare, dimming capability and 
various frequencies of lights. 
 
 
Your School currently uses lighting sensors, although many of these were not working.  It is 
important to check that these are correctly placed and maintained, to ensure their efficiency.  
Lighting controls come in a variety of forms but can include Time Operated, Daylight Linked, 
Presence / Occupancy Sensors or Dimmers.  Occupancy sensors help to ensure that lights 
are only operational when someone is there to require them.  Sensors can save up to 30% 
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on lighting costs.  However, this option is not always suitable – for example where people 
are still for long periods at desks.  Time delay controls and photo-electric cells can provide 
similar benefits, and dimmers add additional elements of control over levels of lighting.  
Howard Primary School is working to replace redundant sensors.   
          
          


3.4 Equipment            
            
Individual pieces of equipment within your School will usually consume relatively small 
amounts of energy.  However, cumulatively, they can represent a large proportion of your 
electrical consumption.  Therefore it is very important that equipment is only on when it is 
being used. 
 
Awareness campaigns are excellent ways of improving the switching off of equipment.  This 
needs to include all teachers and pupils (i.e. cleaners, security etc) to be effective.  As with 
lighting, stickers can also improve awareness of this. 
          
It is essential to switch off computers and other office equipment when not required.  Screen 
savers do not save energy, and in older computers the monitor can actually use up to 70% 
of the total computers energy.  Most printers and photocopiers have powersave modes 
which are simple to use, and will automatically run at lower power when not in use.   
    
 


 
Figure 3 Computers and screens left on when not in use 
     







Howard Primary School 


12 


 


 


Switching off equipment at night, such as vending machines, is an immediate and zero cost 
way to reduce energy use.  Smaller actions, for example simply filling up the kettle to the 
minimum level required, will also save energy.   
 
You could potentially save 8601kWh or £731.3 through switching off computers and other 
common office equipment.  If your School is very IT intensive, this value could be even 
higher. 
 
Refrigeration can be a significant energy consumer.  Simple measures can be taken to 
reduce this consumption.  Excessive cooling (as with excessive heating) wastes energy, 
and doors left open/poorly insulated will also use more energy and also pose health risks.  
Open fronted refrigeration units can be fitted with night blinds, and refrigerator lights should 
be turned off during the nights to prevent further energy waste.  In addition, any additional 
source of heat should be removed from the refrigeration area to improve the heat balance.  
For further information please contact us on the number provided above. 
 
Air conditioning/ventilation controls can deliver significant savings – it takes energy to heat 
and cool air down, and if that air is then removed, the money used to heat/cool the air is 
lost, and the old air needs to be replaced with new air at the correct temperature.  Natural 
ventilation should be maximised wherever possible.  Ventilation systems should not be 
running when the building is not occupied, and indeed can often be set to only be used at 
certain times or the day/week/year.  Careful consideration between the balance of heating 
and ventilation (both artificial and physical – i.e. opening windows) is required, to ensure 
that energy is not being used unnecessarily (e.g. heating and cooling simultaneously).  Air 
conditioning should be set to come on at 24°C and should not compete with heating.  
Leaving air conditioning on at night will greatly increase running costs. 
 
 
           


3.5 Monitoring, measuring and billing    
            
It is recommended that meter readings where possible are recorded for all utilities on a 
monthly or even weekly basis to identify trends and patterns, and most importantly potential 
problems such as water/gas leaks that will allow you to make corrections and hence reduce 
your fuel bill further. 
 
In addition, the meter readings taken by your School can then be compared to those found 
on your bill, helping you identify any overcharging errors from your supplier (estimated 
readings are often used by utility companies to save costs in meter reading, and are 
sometimes over estimated).  Improved monitoring and targeting will maintain energy 
performance and prevent future energy waste. 
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3.6 Teachers and Pupil Awareness and School Integration    
            
When implementing the actions described within this report, it is recommended that you 
involve your teachers as much as possible, to enable them to provide input into the 
changes, and also better understand how to reduce energy consumption.  An energy plan 
setting targets and activities could be considered as a valuable tool to engage teachers, and 
also clarify which actions you wish to take forward and any other actions you consider 
practical. 
           
An Energy Plan could include the following actions: 
1) Monitor energy consumption and account for primary uses of energy 
2) Agree to realistic energy saving targets 
3) Adopt a policy of “Good Practice” in the operation of heating and electrical equipment  
4) Raise awareness of energy use among building occupants 
5) Encourage no-cost behavioural change 
6) Use cost savings to finance further investments in energy efficiency or renewable 
technologies 
          
A member of staff could be designated as an "energy champion" or environment champion.  
They would have responsibility for checking equipment and lights are turned off, and making 
sure other building occupants are aware of their environmental impacts and any 
environmental policy which your organisation may have.     
      
Energy and environmental action could be taken a step further within a management 
system.  BS8555 and ISO14001 programmes can help you manage your organisation more 
efficiently, and gain recognition for your efforts and successes.    
       
By completing this Energy Check, you have indicated that you are interested in saving 
energy and the potential benefits this can bring to both financial bottom line and 
environmental improvement.  The guidance within this report is indicative according to the 
size and type of your organisation.  If you require further advice or help on any of the 
matters arising out of this report, please contact CEN on 020 8683 6600. 
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4 Water 
Water consumption can make up a significant part of any organisation's utility bills and reducing 
consumption is becoming increasingly important in today's changing climate. 


4.1 Behavioural changes          
A large part of your water use can be saved by altering the way that building users use water. These 
small changes can soon add up to a large reduction in water use.     
       
It was identified that there were no stickers or labels near taps and water appliances encouraging 
people to save water and turn off taps. Small stickers could be designed in-house and will not only 
encourage water saving in your organisation but may effect your building users' behaviour when 
they are in the wider community.         
   
            


4.2 Water saving measures         
Taps            
Water use from taps could account for up to 25% of your water use, with flow rates up to 20 litres 
per minute, depending on pressure. 
 
It was identified that you have tap aerators that reduces your flow rate to around 10 litres per minute. 
If you install more taps around your organisation in the future, remember to specify that they have 
aerators.            
            
Toilets            
We identified the potential to install up to 18 water saving devices in toilet cisterns around your 
organisation. Each water saving device can save between 1-2.5litres for every flush. There are two 
types of water saving device which can be used in your cisterns; a hippo and a save-a-flush. Both 
can be easily installed by a member of staff and up to 50 of each can be sent to you for free by 
Thames Water if you are in their supply area. Check their website for further details.  
          
            
Harvesting Rainwater            
Approximately 3.6 million litres of water falls onto a typical 4000 square meter roof each year. Most 
of this water runs into the sewage main and is lost. 
          
Your organisation has plants or vegetables that are watered from the mains supply costing your 
organisation money. You should consider installing water butts on down pipes to harvest rainwater 
and use this water instead. Depending on the amount of watering that you require, you could save 
up to 5,000 litres of water each year per water butt. Water butts usually cost around £25 to £35 each 
and are easily installed.          
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4.3 Monitoring, measuring and billing       
The water meter is not read and recorded frequently. Reading your meter frequently not only helps 
you to be billed accurately by your supplier but can also help you to identify leaks and measure 
reductions in consumption. 
 
Consumption figures or meter readings can be plotted into a simple graph and displayed so that 
building users can see how much they are consuming and the reduction in consumption when they 
try to save water. Readings should be recorded at regular intervals into a simple chart on a weekly 
or fortnightly basis. This can be done by your site manager at the same time each week as part of 
the opening or closing procedure.         
             
Your organisation currently does not own the premises as the building is owned by the council.  
Therefore, any installation works suggested within this report may need to be agreed or negotiated 
with the council. The budget available from both the organisation and council may dictate the scale 
of work which could be completed, however many low cost and behavioural measures can be 
undertaken as quick wins.          
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4.4 Funding for Energy Efficiency Measures from Croydon Council 
 
Croydon Council is now in its third year of Carbon Trust and internal match funding for an 
innovative and successful programme to support Council buildings in implementing energy 
saving measures – The Local Authority Energy Finance (LAEF) scheme. The first year of 
the scheme alone yielded annual carbon dioxide emission savings of 400 tonnes/annum. It 
is now tried and trusted within the Borough as a powerful financial incentive in assisting the 
urgently needed shift to increased energy efficiency across all of the Council’s buildings. 


Croydon’s schools have been the main beneficiaries of the LAEF scheme with 44 projects 
completed to date and with projects at the pipeline stage in excess of £100,000. As interest 
has grown in the scheme, more and more schools have begun to realise the potential 
advantages, both financial and environmental, in making full use of the fund. This has been 
well demonstrated by a growing number of schools in the Borough signing up for their 
second or third LAEF project. 


The LAEF scheme works by funding the upfront costs of energy saving technology, for 
example cavity wall and loft insulation, draught proofing, lighting controls and pool covers. 
The loan is then paid back interest free as annual savings are realised on subsequent 
energy bills. Repayments are no more than the value of the energy saved and once the loan 
is repaid all savings are kept by the school. Essentially the measures pay for themselves. 
With energy prices almost guaranteed to rise for the foreseeable future, the financial 
benefits of energy saving technologies will only increase. 


Croydon Council is committed to improving and encouraging energy efficiency in schools 
and in the community. If your school would like to take advantage of this opportunity please 
contact me to discuss the financial details and current technology in further detail. Free, no 
obligation quotes are available at your request.  
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5  Energy Management Plan 
 


5.1 Summary of recommendations: 
 


 
 
The school needs to draft a clear and simple energy strategy with defined responsibilities, 
targets and objectives. This should entail the following actions: 
 


5.2 Promote Awareness 
Set up an ‘energy team’ to raise awareness amongst staff and students of how much 
energy is used; how to reduce the school’s energy use; and to engage staff and students in 
behaving more environmentally responsible. 
Nominate 20-30 students and members of staff to act as ‘energy monitors’ to perform tasks 
such as switching off lights or taking temperature readings. 
Thermometers should be prominently installed in classrooms to indicate the comfort level 
within the building to staff. 
Add stickers or posters in classrooms to remind students and staff to switch off lighting and 
electrical equipment when the rooms are unoccupied. 
Report the observed energy savings to staff and students through postings on notice boards 
and in classrooms.  


5.3 Monitor Energy Consumption  
Keep records of annual figures for gas, electricity and water consumption in addition to cost. 
This will help provide a basis to determine savings compared with previous years. 
Conduct a proper survey of the school in order to determine which appliances and plant 
need to be replaced.  
Identify the barriers to making changes to the school’s energy use (e.g. finance; manpower; 
time; or security restrictions).  
 


Howard Primary School can reduce energy costs by a minimum of £1640 per year by adopting 
an energy action strategy. The school must employ the following steps as part of its strategy: 
 


1) Promote awareness amongst students and staff 
2) Monitor energy consumption 
3) Account for the primary uses of energy 
4) Adopt a policy of ‘good practice’ 
5) Encourage behavioural change amongst students and staff 


 
The energy and cost savings will only be achieved if the measures detailed in this report are 
properly implemented.  
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5.4 Account for Primary Uses of Energy  
Place a more accurate cost on wasteful practices such as overheating, lighting after hours 
and leaking water pipes.  
Develop an action plan of prioritised activities to reduce energy consumption where 
excessive use is taking place (reduce temperature set points; reduce run time of boilers; 
replace lighting with more efficient type; introduce controls on plant; )  
Using the findings of the energy survey, arrive at:  
• The efficiency and consumption of plant (eg; boilers and lighting).  
• The running cost of energy consuming plant and equipment.  
• The suitability and efficiency of installed plant and equipment.  
• The cost of plant running over weekends and lights left on unnecessarily.  


 


5.5 Account for Primary Uses of Energy  
Develop a system to monitor where and how energy is being used in each of the main 
school energy cost centres and how efficiently it is being managed.  
Adopt better management of the heating and hot water systems to identify and reduce 
overheating. Adjust the main boiler controls as recommended above to ensure the school is 
not over heated or heated when there is no demand.  
Adopt behavioural change and electronic controls to reduce the costs of lighting by 20-30 
per cent per annum. 
Better management of the IT suite could reduce electricity consumed here by half. 
 


5.6 Encourage No-cost Behavioural Change  
Reduce the amount of wasted electricity: switch off or minimise use of equipment in all 
areas outside school hours, including computers; vending machines; lighting; office 
equipment and ventilation fans.  
Switch off or minimise use of equipment in areas which are not in use, including plant 
rooms; meeting rooms; store rooms and consider the installation of timer or occupancy 
controls.  
Prevent over-heating of the school by adopting a heating schedule that meets the needs of 
staff and students 
 


5.7 Use Savings to Invest in Further Energy Efficiency Measures  
Establish the effectiveness of measures taken by monitoring energy consumption and 
evaluate success of adopted measures and promote continuous improvement. 
Use quantified savings or projected savings to motivate spending on improving efficiencies 
in energy use.  
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6 Executive Summary Renewable Energy  
 


6.1 Results of renewable feasibility assessment 
 
The table below provides a summary of the feasibility assessment. 
 


Technology Generation Feasible? Reasons 


Wind turbines (stand-alone) Electrical  • Insufficient open area for installation of a 
stand-alone wind turbine 


Solar photovoltaics Electrical  • Areas of east to west (through south) facing 
unshaded pitched roofs 


Solar thermal Thermal  No year round demand 


Wood-fuel heating Thermal  • No available space for fuel storage and 
delivery access 


Ground source heating Thermal  • No available ground area  
• Incompatible heating system 


Summary of feasible technologies 
 


6.2 Recommendations 
 


 Savings Cost  


Technology 
Energy 


generated 
[kWh/yr] 


Carbon 
Savings 


[kgCO2/yr]


Financial 
Savings 


[£/yr] 


Guideline 
cost [£] 


Guideline cost 
after LCBP 


grant [£] 


Cost  per 
ton CO2[£/t]
(aft. LCBP) 


Payback
(aft. LCBP)


[yr] 
Option 1. Hall Roof 
Solar PV Sanyo Hybrid 
6.93 kWp (41.3 m2) 


5,371 2,310 376 34,650 17,325 600 (300) 92 (46) 


Option 2. Main Roof 
Solar PV Sanyo Hybrid 
3.15 kWp (18.8 m2) 


2,441 1,050 171 18,900 9,450 720 (360) 111 (55) 


Option 3. West roof 
Solar PV Sanyo Hybrid 
4.2 kWp (25.1 m2) 


3,255 1,400 228 25,200 12,600 720 (360) 111 (55) 


Option 4. All roof spaces used 
Solar PV Sanyo Hybrid 
14.28 kWp (85.2 m2) 11,068 4,759 775 78,750 39,375 680 (340) 105 (52) 


The sustainable energy options 
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Options 1, 2 and 3 
Both options 1, 2 and 3 represent individual installations of the technologies.  
 
Option 4. 
Option 4 offers the maximum carbon savings, using all available roof spaces. The site uses 
considerably more electricity than the PV panels produce, so the largest possible installation 
size will provide the greatest carbon savings. 


6.3 Methodology 
 
The approach that has been taken in this study is as follows: 
 
1. Calculate the current carbon emissions related to the energy use of the building through 


space heating and electricity use. 
2. For the feasible technologies, estimate suitable system sizes giving energy produced 


and carbon offset through their application, guideline system costs and operational 
information. 


3. Calculate percentage of carbon offset through the use of renewable energy 
technologies  


4. Determine the best combinations of technologies to achieve the most cost-effective 
sustainable energy solution for the site. 


 
The relative merits and challenges related to each of the technology options can then assist 
Howard Primary School with identifying the most suitable sustainable energy solution for the 
site. 
 
For each of the technology options, indicative supply and installation costs have been 
indicated. However, accurate costs cannot be established at this stage as design changes 
or site-specific factors e.g. ground survey, could impact the cost of integrating renewable 
carbon technologies on the site. Supply and installation costs are based on benchmark 
data; the financial data provided in this report is indicative only and is intended to assist the 
decision-making process when determining the most suitable sustainable energy solution. 
Where any of the proposed energy solutions are taken forwards, further feasibility studies 
could be required to accurately size the systems, after which a formal tender should be 
carried out in order to achieve competitive and accurate prices. 
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7 Roof and ground areas 
7.1 Roof 
The building has three south east facing roof areas.  There is 49m2 over the hall (excluding 
an area of skylight), a total of 24m2 on either side of the cross gable of the main roof and 
28m2 over the west roof of the main building. There is some minimal shading from distant 
trees and proximity of buildings amounting to approximately a 2% loss of output.  All these 
roofs are at the rear of the building but there is good vehicle access that would allow for 
scaffolding and equipment to be delivered.  This information will be used to calculate the 
potential sizing for PV and solar thermal renewable technologies. 
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7.2 Ground Area 
There is no 1710m2 of available external ground area adjacent to the privately rented 
nursery block. This information will be used to assess the feasibility of Ground Source Heat 
Pump Installations. 
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8 Feasibility study of the technologies 
 
In this section, the technical viability of the following renewable technologies has been 
assessed for the Howard Primary School site in order to rule out unfeasible options. 


8.1 List of feasibility criteria per technology 
 


Technology Criteria  
Stand-alone wind 
turbines   


Wind speed Is the average wind speed greater than 6 m/s at hub height?  
Clear air flow to turbine Is the area free from obstructions that could cause turbulence?  
Open land around 
proposed site Is there sufficient open land for the turbine to be installed?  


Distance to nearest 
property 


Are surrounding properties far enough away to be unaffected by turbine 
noise/flicker? 


 


Solar photovoltaics   


Roof orientation Are the roofs flat or orientated southeast/southwest (through south)?  
Roof space Is there sufficient unshaded roof area?  
Solar thermal   


Roof orientation Are the roofs flat or orientated southeast/southwest (through south)?  
Roof space Is there sufficient unshaded roof area?  
Hot water demand Is there a year round hot water demand?  
Heating system Would a solar thermal collector be compatible with the planned heating system?  
Hot water storage Is there room for hot water storage vessels?   
Wood-fuel heating   


Fuel supply chain Has the existence of an established fuel supply chain been verified?   


Delivery logistics Is there sufficient space for a delivery vehicle e.g. vehicular access to storage 
hopper, turning circle?  


 


Storage Is there sufficient space for fuel storage to allow a reasonable number of 
deliveries? 


 


Plant room Is there sufficient space for a wood-fuel boiler and associated auxiliary 
equipment? 


 


Flue Can the flue be designed to meet planning authority requirements?  
Ground source heating   


Heat distribution system Is there a low-grade heat distribution system e.g. underfloor heating?  


Ground conditions Has a basic ground study concluded that the site is suitable for ground source 
heat pumps? 


 


Horizontal piping Is there a large area of open land where horizontal piping could be installed?  


Vertical piping Is there an area of open land ground suitable for vertical piping? Can 
underground obstacles be avoided? 
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Wind Turbines, Solar Thermal, Biomass and GSHP will not be taken forward for 
further assessment 
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9 Renewable Technology Assessments  
Please note that all carbon saving percentages provided are in relation to carbon emissions 
related to the year round energy use 
 


9.1 Solar photovoltaics 
 
9.1.1 Site Information  
Trees on the other side of the playground may cause some slight shadowing, estimated at 
about 2%.  A cross gable roof and parapet limits the available roof area on the rear roof of 
the main building to two sections on the main roof, either side of the cross gable.  
 
Fuseboards are being upgraded, the suitability of the electrics should be appropriate for a 
PV installation but this should be checked by installers at the time of quotation.  
 
9.1.2 Product information 
Solar photovoltaic (PV) cells generate electricity. They are available in a range of products, 
such as bolt-on panels, solar tiles and glass-glass laminates. Images of and further 
information about these products can be found in the Annex. 
 
9.1.3 Carbon savings , estimated costs and Payback time. 
The estimates in Table 6-1 are based on the use of 210 Wp panels to generate the 
maximum amount of electricity for the available roof space. 
 
An indication of energy generation and cost data related to the use of PV panels installed on 
the roof is provided. 
 


 Savings Cost 


 


Technology  Energy 
generated 
[kWh/yr] 


Carbon 
Dioxid
e 
Saving
s 
[kgCO2
/yr] 


Financi
al 
Savings 
[£/yr] 


Guideline 
cost [£] 


Guideline 
cost after 
LCBP 
grant [£] 


Cost  per 
ton CO2[£/t] 
(aft. LCBP) 


Payback 
(aft. 
LCBP) 
[yr] 


Solar PV Sanyo 
Hybrid 6.93 
kWp (41.3 m2) 


5,371 2,310 376 34,650 17,325 600 (300) 92 (46) 


Solar PV Sanyo 
Hybrid 3.15 
kWp (18.8 m2) 


2,441 1,050 171 18,900 9,450 720 (360) 111 (55) 


Solar PV Sanyo 
Hybrid 4.2 kWp 
(25.1 m2) 


3,255 1,400 228 25,200 12,600 720 (360) 111 (55) 
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Table 6-1: Examples of carbon savings and costs for PV panels 


 
 
Assumptions: 
These outputs have been calculated assuming that the roofs are respectively pitched at 40° 
or 45°  from horizontal and the panels would be oriented towards south-west (corresponding 
to a 95% relative output). Shadowing of the panels would further reduce the efficiency of the 
panels by approximately 2% 
 
9.1.4 Life cycle cost implications 
There is limited maintenance associated with PV panels. Products generally have a 20 year 
guarantee, although they have been known to operate effectively after this time. The 
inverter that converts the direct current (DC) electricity to alternating current (AC) may 
require occasional servicing.  
 
If the electricity is generated when there is no electricity consumption, it can be exported to 
the Grid. These units of electricity can either be sold directly to the utility company or sold 
through ROCs. 
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Summary of options 


9.2 Renewable Technology solutions 
 
Technology  Energy 


generate
d 
[kWh/yr] 


Carbon 
Savings 
[kgC 
O2/yr] 


Guidelin
e cost 
[£] 


Guidelin
e cost 
after 
LCBP 
grant [£] 


Cost  per 
ton CO2[£/t]
(aft. LCBP) 


Installation and operational 
issues 


Option 1. Hall Roof 


Solar PV Sanyo 
Hybrid 6.93 kWp (41.3 
m2) 


5,371 2,310 34,650 17,325 600 (300) 


�The panels will require 
cleaning every 5 years to 
maximize output 
�Maintenance on the 
inverter may be required 
after 10 years 


Option 2. Main Roof 


Solar PV Sanyo 
Hybrid 3.15 kWp (18.8 
m2) 


2,441 1,050 18,900 9,450 720 (360) 


�The panels will require 
cleaning every 5 years to 
maximize output 
�Maintenance on the 
inverter may be required 
after 10 years 


Option 3. West roof 


Solar PV Sanyo 
Hybrid 4.2 kWp (25.1 
m2) 


3,255 1,400 25,200 12,600 720 (360) 


�The panels will require 
cleaning every 5 years to 
maximize output 
�Maintenance on the 
inverter may be required 
after 10 years 


Option 4. All roof spaces used 


Solar PV Sanyo 
Hybrid 14.28 kWp 
(85.2 m2) 


11,068 4,759 78,750 39,375 680 (340) 


�The panels will require 
cleaning every 5 years to 
maximize output 
�Maintenance on the 
inverter may be required 
after 10 years 


Table 7-1: Renewable energy solutions  
 
Options 1, 2 and 3 
Both options 1, 2 and 3 represent individual installations of the technologies.  
 
Option 4. 
Option 4 offers the maximum carbon savings, using all available roof spaces. The site uses 
considerably more electricity than the PV panels produce, so the largest possible installation 
size will provide the greatest carbon savings. 
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10 Conclusion 
 
The aim of this study is to provide Howard Primary School with an assessment of the 
potential for integrating renewable carbon technologies in the most cost effective way. 
Further feasibility assessments may be requires when taking forward the installation to the 
next stage. Certain assumptions have been made at this stage of the assessment and costs 
may vary with further investigation.  
 
The recommendations made in the report are based on the following criteria: cost, carbon 
offset, site suitability and local planning guidelines.  
 
Each solution has its merits and challenges and the value or burden of these should be 
quantified through detailed discussion. Specific merits/ challenges include: 
 


1 Cost - certain solutions are more cost effective than others in terms of energy 
produced per pound sterling spent. 


 
 







Howard Primary School 


29 


 


 


 


11 Annexes 
11.1 Solar Photovoltaics (PV) 
 


 
Solar photovoltaics 


Product information 
 


 


  
a) Standard ‘bolt-on’ modules b) Sun Slates 


  
c) C21e d) Glass-glass laminate 


Source: solarcentury.com and BioRegional 


Annex Figure 1: Solar products 
 


                                                 
3 Cost includes supply and installation for >20kWp.  Price per kWp will increase as system size 
decreases (by up to 20%).  Prices based on those supplied by solarcentury, although they have been 
raised slightly to reflect recent silicon price increases.  
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Solar photovoltaics 


Bolt-on modules, 
monocrystalline 830 7 88 6,000  820  


Sun slates 830 10 88 8,200  820  


C21e tiles 830 8 88 7,000  900  


Glass-glass laminates 830 9 88 9,800  1,090  
Source: solarcentury.com 


Annex Table 1: Outputs of solar photovoltaic products 
Technical details 


• PV panels convert light from the sun directly into electricity. 
Energy generating capacity 


• An indication of predicted energy outputs per kWp, for a range of PV products, is shown in Annex Table 1. 
As with wind energy, any electricity that is not consumed at the point of generation can be exported to the 
National Grid. 


Environmental requirements 
It is imperative that PV panels are free from overshadowing. Due to the way in which they 
are electrically connected, even if one small area of a panel is overshadowed, the efficiency 
of the panel - and even the PV array - will be significantly reduced, meaning that the output 
is much lower than predicted. It is essential, therefore, that PV products are mounted away 
from trees, other roof obstacles and shadows cast by surrounding buildings. 


Building design requirements 


• Roof-type: PV panels should ideally be mounted at tilt angle of 30 to 40 degrees to 
maximise solar gain throughout the year, although modern technologies allow for a lower 
tilt angle. In case of a flat roof, PV panels can be mounted on A-frames. Where a 
number of PV panels mounted on A-frames are installed, care should be taken to ensure 
one row does not overshadow the row behind. 


• Roof orientation: the roof should ideally be south-facing to maximise the efficiency of 
the panels. Panels mounted east or west at the optimum tilt angle would generate with 
90% of the output of an optimally-mounted, south-facing panel. Given the high cost of 
PV technology, it does not make financial sense to install PV at a significantly less than 
optimal orientation, especially if other technologies could be used instead. 


• Area required: with the example of a Sanyo hybrid panel, the roof area required would 
be approximately 1.25m2 on a pitched roof. On a flat roof, the same model would need 
3m2 when mounted using an A-frame. 


• PV panels can be mounted in landscape or portrait orientation to maximise the roof 
space. 


• On flat roofs, sufficient access space (minimum 0.5m) should be allowed around the rows of PV panels for 
maintenance purposes, if required. 


Maintenance 


• Maintenance for PV systems is negligible. The panels may require periodic cleaning, 
although when at tilt angle, run-off from rain is usually sufficient. 


• Isolators can be used in order to automatically highlight any problems that the system encounters. 
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Solar photovoltaics 


Auxiliary equipment required 


• A-frames (if required) 
• If excess energy is to be sold back to the Grid, an export meter s required. 
• An inverter is always required for a Grid connection. 


Installation and planning issues 


• With the range of PV products available, it is possible for PV to be integrated into the 
design of a building, minimising planning issues. Installation of PV is reasonably 
straightforward.  


• Planning permission is not normally required for building mounted PV if it does not project significantly 
beyond the roof slope. However, exceptions may apply for systems on listed buildings, in conservation 
areas or areas of outstanding natural beauty. 


Health and Safety issues 
• No PV module releases sufficient toxic materials to cause any harm during installation or maintenance. A 


small proportion of PV contains cadmium, the oxides of which are toxic in very small doses. Some of these 
may release toxic dust if crushed during disposal. 


Estimated costs 


• The capital cost of PV is relatively high compared to other renewable technologies. By 
installing PV in a new-build development, the cost of some building materials may be 
offset.  


• As well as directly offsetting electricity costs on the site and reducing the Climate Change Levy 
contribution, where applicable, income can be generated through exporting excess electricity or trading 
ROCs.  
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Solar photovoltaics 


Additional Information 
Annex Figure 2 demonstrates how the height of the sun changes throughout the year. 
Therefore it is important to position solar panels in such a way that they will give an output 
during the winter months. If a panel were almost horizontal, although the output would be 
high during the summer, it would receive almost no irradiation during the winter, as the sun 
is lower. 
 


 
 


Source: NREL 
Annex Figure 2: Solar variations throughout the year 


 


 
Source: Solar Access 


Annex Figure 3: The reduction in output of a solar PV panel as the tilt angle and orientations 
change. 
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11.2 Financing low and zero carbon technologies 
 
Financing low and zero carbon solutions 


Certain technologies attract Enhanced Capital Allowance (ECA), enabling businesses to 
reap the economic benefits of the technologies within a shorter period. Please note that the 
calculations in Section 5 have assumed no grant funding or ECA. Therefore, if additional 
funding is applicable, the financial case for the technologies would be significantly more 
compelling.  
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Financing low and zero carbon solutions 


Government Grants 
The Client may apply to the Low Carbon Buildings Programme (LCBP) – Phase 1, Stream 2 
and Phase 2, depending on which solution is selected. Stream 2 of the LCBP is split into 
two categories, both of which are competitive: 
 


• Stream 2A – There is a maximum grant of £100k or 40-50% of total costs (excl. 
VAT). There will be quarterly deadlines for stream 2A applications. 


• Stream 2B – There is a maximum grant of £1m or 40-50% of total costs (excl. VAT). 
Deadlines for applications will be twice a year.  


Large commercial organisations including developers can apply for up to 40% of the total 
installation costs (excl. VAT). However, small to medium sized enterprises (SMEs) are 
entitled to an extra 10% uplift and can apply for up to 50% of the total installation costs 
(excl. VAT). To find out if your company qualifies as an SME, the LCBP regard them as 
follows: 


An SME is an organisation that has fewer than 250 employees and that satisfies at least 
one of the following conditions: annual turnover not exceeding €50million; and/or annual 
balance sheet total not exceeding €43million. 
Only one grant is available per installation location (incl. groups of buildings). Grants are 
available for projects across the UK, excluding the Channel Islands and the Isle of Man. 
 
Phase 2 is a non-competitive funding stream that is only open to public sector 
organisations, installations have to be completed by framework installers and benchmark 
costs per kilogram of carbon saved apply. This would not be a suitable stream for a biomass 
boiler installation as only boilers under 45kW comply. 
 
A number of energy efficiency measures must be undertaken in order to be eligible to apply 
for a low carbon buildings grant. These measures will ensure that energy requirements are 
minimised. 
 
More information is available on http://www.lowcarbonbuildings.org.uk/home/  
 
Alternatively if the Biomass option was chosen, the client could apply for a Bioenergy 
Capital Grant (a guaranteed 20 - 25%, though this cannot be taken in conjunction with any 
other government grant), which is available through UK installers that have successfully 
obtained BECG money to distribute to their customers directly. 
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Financing low and zero carbon solutions 


ESCo Model 
Energy service companies (ESCos) will undertake a more extensive service, managing the 
whole heating system and perhaps other services as well. An ESCo would be able to 
manage the monitoring and billing for heat and electricity to residents within the 
development. 
 
 


Renewable Obligation Certificates 
All energy producers are required to produce a certain proportion of their energy from 
renewable energy sources. For every unit of electricity produced in this way (normally 
measured in MWh), a credit is received, known as a Renewable Energy Obligation 
certificate (ROC). Producers that are unable to generate sufficient electricity from renewable 
sources are able to trade ROCs in order to gain the required amount, as specified in 
government legislation. Therefore any generator of electricity can benefit from this system. 
Usually, decentralised systems (e.g. roof-mounted PV panel system or small wind turbine) 
do not generate enough energy in order to become a ROC trader. However, some 
companies, such as Good Energy, will pay a sum per unit of energy generated to a number 
of ‘small generators’ in order to be able to trade ROCs. The tariff per unit of energy is 
normally very favourable in comparison with the value for which energy can be sold back to 
the Grid and the ROC system has the added benefit that all energy generated is included, 
not just excess production. 
Climate Change Levy 
Organisations that are required to pay Climate Change Levy (CCL) on fuel used can benefit 
from on-site generation of energy from mini CHP or renewable sources. The CCL does not 
apply to energy generated on site. 
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1 Executive Summary 
1.1 Reducing energy consumption and fuel bills 


The following table provides the key recommendations for your school. It includes the low and no 


cost measures that will deliver the greatest saving, as well as the energy efficiency measures 


that will deliver the best return on investment.  


 


 
Our initial assessment indicates that through the recommended energy efficiency measures 


along with a few simple low (or no) cost measures, your organisation could achieve the following. 


 


 Deliver environmental benefit with an energy saving of 247, 129kWh 


 Achieve financial savings of £16,600 per year, and protect against future fuel price 


increases. 


 


The specific measures recommended, financial information and technical details are of course 


included in the attached report.  Please note that due to your projected decrease in energy costs 


due to the conversion from oil to gas, financial savings may not be as great as estimated.  


             


          


                                            
1 Please note that total and cumulative savings do not incorporate the inter-relationships between measures. 


Top No/Low cost 
Measures 


Energy Savings 
(kWh pa) 


Cost Saving 
 (£ pa) 


Installation 
Cost (£) 


Payback period 
(years) 


Reduce temperature 
and better control of 


heating  


166,090 9,714 
0 0 


Control of Lighting 52009 4420 0 0 


Conversion to 
energy efficient light 


29249 2486 0 0 


TOTAL1 247,129 £16,600 0 0 
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1.2 Renewable Energy Options 


The following table provides key renewable options available to your organisation.  Renewable 


energy is an excellent investment, which can save costs in the longer term, and improve your 


organisations image.  In addition the costs noted below do not include grants available, which 


can often be at least 50% of the cost 


             


Wind Turbine 5,819 2,502 20,000 200 


Solar PV 149,193 64,153 837,900 546 


  
  


 5,819 kg of Carbon could be saved each year with the installation of a 2.5kW Wind 


Turbine system.  


 Implementing this renewable energy system will enable you to make a visible 


statement of your commitment to corporate social responsibility 


 


1.3 Next Steps           


CEN would be delighted to assist you in taking the next steps to realising the benefits of energy 


efficiency measures and renewable energy technologies. We offer free follow-up support and 


advice, helping you to implement the recommendations. We will support you in engaging 


teachers and pupils and developing an Energy Plan, setting out actions & targets CEN can then 


provide access to grant funding and discounted installations (should you wish to proceed) 


 


Of course the above support does not commit you to anything, but should you wish, CEN will 


then support you through the process to installation, and may be able to assist you in identifying 


grants available for energy saving systems.        


        


If you would like further information on any aspect of this report please do not hesitate to contact 


020 8683 6600.            
            


                                            
2 Please note that all costs and savings indicated within this report are indicative estimates based on your figures and 
industry benchmarks.  Therefore if these measures are undertaken, where appropriate the necessary suppliers, 
installers and designers should be consulted to provide confirmed accurate details. 
 


Top 
Renewable 


options 


CO2 Savings 
(Kg pa)2 


Cost Savings 
(£ pa) 


Guideline 
Installation 


cost (£) 


£/KgCO2 
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2 Introduction 
Reducing energy consumption makes perfect sense – saving money, enhancing reputation and 


improving the environment.           


       


2.1 About the Report 


One of the main energy areas for your school is renewable energy.  Renewable energy is a great 


opportunity for organisations to improve their environmental impact and green credentials and 


potentially reduce the running costs of their energy processes.  The first priority before 


considering renewable energy is reducing the need for this energy, and then using this energy 


more efficiency.  Before investing in renewable energy, we advise that an organisation first 


considers these aspects, as they can often lead to immediate savings with little cost.  Different 


technologies will be viable for different locations and further information about this can be found 


within this report, with savings where applicable.  For more information please call CEN on 020 


8683 6600            


            
            


2.2 An Overview of the Site 


Riddlesdown High School has approximately 2150 building occupants, and the building type has 


been classified as ‘Education buildings Secondary’ for the purposes of making comparisons with 


benchmark data. 


2.1 Aerial Photo of the site (Microsoft ™) 
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From the nature of the school (including size) benchmark data has been used within this report 


to assess energy performance against industry standards and also assess equipment and 


lighting. 


 


During the audit it was noted that your school has recently replace the boiler system from an oil 


system to a gas system. This means that this energy audit has been based on the previous 


year’s consumption.  


            
2.2.1 Building age and tenancy, and the impact on opportunities for energy improvements 


           
As your building is relatively old, it is likely that the energy efficiency of the building will be 


relatively poor.  Therefore your organisation could substantially benefit from incorporating the 


measures indicated in this report.  In particular, changes to the heating controls and the way 


local temperatures are set would reduce energy consumption.  Behavioural measures often have 


very high associated energy savings with zero cost, and therefore we recommend that the use 


and control of energy using equipment is carefully considered to identify the savings within this 


report. 


    


Your school currently does not own the premises as the building is owned by the council.  


Therefore, any installation works suggested within this report may need to be agreed or 


negotiated with the council.  The budget available from both the school and council may dictate 


the scale of work which could be completed, however many low cost and behavioural measures 


can be undertaken as quick wins.          


2.2.2 Energy Consumption          


The current annual fossil fuel consumption of the site is 259,5190 kWh pa and the current 


electricity consumption is 520,090 kWh.  This equates to costs of £151,778 and £44,210 


respectively within the consumption year provided. The following table provides a summary of 


your annual energy consumption: 


 


        


  Annual Consumption Annual Cost Annual CO2 emissions 


Utility kWh % £ % 
 kgCO2 % 


Electricity 520090 17 44,210 23 219480 25 


Gas 563630 18 19,727 10 109340 13 


Oil 2031560 65 132,051 67 536330 62 
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2.2.3 Current Building Performance        


           


The following graphs highlight your current energy consumption, and costs before and after 


implementing the areas indicated by this report, including a comparison with benchmark data:  


 


 


 


 


 


 


 


           
Chart 1-1 Current Energy Performance  Chart 1-2 Energy Saving Opportunities   


    


2.2.4 Comparison with Benchmark Data       


          


The following graphs demonstrate the comparison between industry best practice for your sector, 


typical practice and the current energy consumption at your site.      


Chart 2-1 Heat consumption against benchmark,      Chart 2-2 Electricity consumption against benchmark 
 


Fuel prices vary across the country, and often change quickly.  Please note that if you did not 


enter your energy costs, they will have been estimated based on current typical market prices.  


We also estimate that fossil fuel prices will rise by around 6% p.a.  The savings you make on 


your energy bills now will grow year on year making energy efficiency an area that your 


organisation cannot afford to ignore.     
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2.2.5 Summary of Energy Performance Compared with Benchmark  


    


Your site is not reaching best or typical practice consumption levels for either gas or electricity.  


There are large potential savings to be made at this site, by reducing consumption to be more 


inline with benchmarks.  One of these has already been undertaken in the form of the 


changeover from inefficient, old oil boilers to new gas boilers.  Specific measures to achieve this 


reduction are outlined later in the report.  In addition, please call CEN on 020 8683 6600 for more 


information.     


  


2.2.5   Monitoring and Continuous Improvement      


   


A good way to achieve reductions in energy use is to monitor and record electricity and gas 


consumption each month and set benchmarks for continuous improvement.  For heating 


consumption (e.g. gas) this may vary significantly through the year, so should be compared with 


similar periods in different years.  For electricity consumption, it can be useful to establish 


baseline consumption (e.g. minimum consumption overnight if possible) and compare this with 


daytime consumption, or periods of unusual consumption to see why and how electricity is being 


consumed.  For more information please see the Monitoring section of this report. Remember, 


you cannot manage what you don’t measure.   


 


As the school has just replaced the boiler system that controls a large proportion of the schools 


heat, the monitoring of the energy consumption is important. Have a monitoring system in place 


means that you can gauge the difference in your energy requirements when you are adjusting 


the heating level to find the optimal comfort for the staff and pupil. Another advantage of having 


this audit undertaken at now is that you can use the figure from this audit as a baseline to 


compare to next year’s calculations.  
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3 Energy Efficiency 
3.1 Heating systems and Controls        


            
Heating is one of the biggest consumers of energy within an organisation. Heating consumption 


and bills can be reduced within your organisation through a combination of improved controls, 


equipment and insulation.          


            


We have identified these potential savings that your organisation may be able to achieve through 


making changes to your heating system.  Please note that cost and carbon projections are made 


using the previous year’s consumption which was made up of a large proportion of oil, which is 


now no longer to be used as a fuel source.  


 


• Better control & reducing your internal temperature could deliver a £9,714 saving pa with no 


investment.  


 


The recommended temperature for your organisation, according to the Carbon Trust, is around 


19-21 degrees centigrade.  This will vary within different parts of your building, and depend if 


there are additional processes occurring, additional heat producing machinery, or higher/lower 


levels of physical activity. 


 
Figure 1 Example of the windows being open 
 
The current temperature settings for the school have been estimated, as there was no access to 


the boiler control settings at the school.  However, based on our experiences on site, and 


average temperatures felt by the auditor and site occupants, the temperature has been 


estimated at 20 degrees. It was noted that with the new installation of the boiler that a 


comfortable temperature is yet to be reached. This is shown in figure 1 where almost all the 


windows are open despite it being November and the heating working in all the rooms.  Where 
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overheating is an issue, staff should be trained to use TRVs (thermostatic Radiator Valves). It is 


noted that in high flow areas such as corridors TRVs are broken.  In classrooms this is not an 


issue, but TRVs can be fitted with safety caps which staff are familiarised with.  


 


 
Figure 2 Broken TRV 
 


As classrooms are occupied all day, temperatures will increase in the afternoon, as such boiler 


run times should be reviewed to ensure that the building is starting to cool down towards the end 


of the day and boilers are shut down well before the building is closed.  


 


If you reduce your building temperature by 3°,  you could save around 166,090kWh each year.  


 


This is a zero cost measure, but will require testing of temperature controls, and consultation with 


teachers to ensure that working conditions are comfortable.  If high temperatures have been set 


to overcome under-heating problems, then this issue should be considered together with other 


heating system and insulation measures.        
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Zoning  
          
Your school currently has zoning within the heating system.  However, it is vital to monitor how 


the different zones work together, and if there are undesired variations between the zone 


temperature.  This could lead to additional further savings and would address the problem of 


over and underheating experienced at the school.        


 


 
Fig 3-1 Simply using controls effectively can save £'s at no or little cost    


  
      


3.2 Insulation            


            
All buildings lose heat through the walls, ceiling, floor and windows.  If these areas are better 


insulated, then less heat will be lost, and therefore less energy will be required to heat the 


building overall.  Most of the school has cavity walls which have been filled so no action needs to 


be taken on this measure.   


           


We identified several draught areas within the school.  Draught proofing is a simple and low cost 


measure, which can usually be fitted by the school caretaker or site manager.  Materials are 


inexpensive and the improvements in both comfort and energy savings are significant.  Therefore 


this is recommended as a priority measure for the school. 
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3.3 Lighting            


Lighting is a cost effective way to reduce fuel bills.  Reducing both the amount and time that 


lighting is used can be done through behavioural change and investment in controls.  In addition 


inefficient lighting can be replaced with more efficient lights that use up to 75% less energy. 


            


The following table summarises the opportunities for saving money on lighting:   
            


Control of 
Lighting 


52009 4420 0 0 


T12 to T8 
Conversion 


29248 2486 0 0 


   
            
Other opportunities for you to reduce your bills on lighting include:     


       


Encourage task lighting – making sure only occupied areas are lit, i.e. make sure that 1 teacher 


is not lighting the entire building unnecessarily.  This could be combined by labelling light 


switches to help teachers select the correct lighting. 


 


By switching off unnecessary lights, you could potentially save 52009 kWh or £4420.This has 


been identified from our estimations on how many hours lights are on, the type of lights you 


currently use, the percentage of lights which are on in unoccupied areas/out of hours, and your 


overall working hours. 


 


Your building was not found to have any traditional tungsten lights.  These lights can usually hold 


energy efficient light bulbs which use 75% less energy, at little extra cost.  If you buy/install new 


lights or change any fittings within your building we recommend that you fit energy efficient light 


bulbs wherever possible. 


 


Standard tunsgsten lights and fluorescent lights are not the only bulbs which can be replaced by 


more energy efficient lighting.  Further savings can be achieved through considering the other 


sources of light within your building.  F Lamps and circular lamps can also be replaced by 


compact fluorescent lamps, and the most efficient types of metal halide, mercury, halogen or 


sodium lights should also be purchased when replacing old bulbs. 


 


Almost any 1.5 inch (also known as T12) diameter fluorescent tube, can be replaced instantly 


with a slimmer 1 inch diameter (or T8) tube.  These bulbs commonly use around 8% less energy 


Lighting 
Savings Saving (kWh) Cost Saving (£) Installation 


Cost Payback (Years) 
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than the equivalent.  Your organisation could potentially fit T8 bulbs to replace existing lights to 


provide the savings detailed in the table above. These bulbs cost the same amount as T12, and 


therefore can be replaced when existing bulbs blow (at no additional cost).  When replacing 


fluorescent bulbs, specify a triphosphor coating on all new tubes as this will make the bulbs last 


longer and remain brighter than normal fluorescent tubes. 


 


As well as changing bulbs, fittings can also make a big difference to lighting energy. Fluorescent 


tubes usually fit into one of two types of fitting – diffusers or reflectors.  Diffusers are generally 


plastic cases designed to reduce glare, while reflectors are generally mirrors reflecting and 


increasing the useful light received in the room.  As reflectors will increase the light within an 


area, bulbs can often be replaced with lower wattages or removed entirely.  There are additional 


considerations of glare, dimming capability and various frequencies of lights. 


 
2.3a A diffusers                                                                2.3b A reflector  
 


Investments in controls can often yield further savings.  Lighting controls come in a variety of 


forms but can include Time Operated, Daylight Linked, Presence / Occupancy Sensors or 


Dimmers. 


 


Your school currently uses lighting sensors.  It is important to check that these are correctly 


placed and maintained, to ensure their efficiency.  Occupancy sensors help to ensure that lights 


are only operational when someone is there to require them.  Sensors can save up to 30% on 


lighting costs.  However, this option is not always suitable – for example where people are still for 


long periods at desks.  Time delay controls and photo-electric cells can provide similar benefits, 


and dimmers add additional elements of control over levels of lighting.  Therefore there are 


several further investments you can make which will reduce your energy consumption further. 
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3.4 Equipment           


      


Individual pieces of equipment within your school will usually consume relatively small amounts 


of energy.  However, cumulatively, they can represent a large proportion of your electrical 


consumption.  Therefore it is very important that equipment is only on when it is being used. 


 


Awareness campaigns are excellent ways of improving the switching off of equipment.  This 


needs to include all teachers and pupils (i.e. cleaners, security etc) to be effective.  As with 


lighting, stickers can also improve awareness of this. 


          


It is essential to switch off computers and other office equipment when not required.  Screen 


savers do not save energy, and in older computers the monitor can actually use up to 70% of the 


total computers energy.  Screensavers can be set to display a “turn me off” message if this would 


help staff.  Most printers and photocopiers have powersave modes which are simple to use, and 


will automatically run at lower power when not in use.  Monitors were not set to hibernate mode 


which would automatically power computers down.  This can be done to a variety of levels and 


require different re-start times to suit the level of use of a computer.   


          


Switching off equipment at night, such as television screens, is an immediate and zero cost way 


to reduce energy use.  Smaller actions, for example simply filling up the kettle to the minimum 


level required, will also save energy.   


 


Refrigeration can be a significant energy consumer.  Simple measures can be taken to reduce 


this consumption.  Excessive cooling (as with excessive heating) wastes energy, and doors left 


open/poorly insulated will also use more energy and also pose health risks.  Open fronted 


Figure 3 Monitors left on when computers not in use
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refrigeration units can be fitted with night blinds, and refrigerator lights should be turned off 


during the nights to prevent further energy waste.  In addition, any additional source of heat 


should be removed from the refrigeration area to improve the heat balance.  For further 


information please contact us on the number provided above. 


 


Air conditioning/ventilation controls can deliver significant savings – it takes energy to heat and 


cool air down, and if that air is then removed, the money used to heat/cool the air is lost, and the 


old air needs to be replaced with new air at the correct temperature.  Natural ventilation should 


be maximised wherever possible.  Ventilation systems should not be running when the building is 


not occupied, and indeed can often be set to only be used at certain times or the day/week/year.  


Careful consideration between the balance of heating and ventilation (both artifical and physical 


– i.e. opening windows) is required, to ensure that energy is not being used unnecessarily (e.g. 


heating and cooling simultaneously).  Air conditioning should be set to come on at 24°C and 


should not compete with heating.  Leaving air conditioning on at night will greatly increase 


running costs. 


 


You have identified that high energy using equipment within your school includes a IT Suite, 


Interactive white board.  Therefore this equipment should be carefully monitored to ensure 


maximum efficiency.  For further advice about this type of equipment, please call CEN on 020 


8683 6600.      


           


3.5 Monitoring, measuring and billing    


            
It is recommended that meter readings where possible are recorded for all utilities on a monthly 


or even weekly basis to identify trends and patterns, and most importantly potential problems 


such as water/gas leaks that will allow you to make corrections and hence reduce your fuel bill 


further. 


 


In addition, the meter readings taken by your school can then be compared to those found on 


your bill, helping you identify any overcharging errors from your supplier (estimated readings are 


often used by utility companies to save costs in meter reading, and are sometimes over 


estimated). 


 


Improved monitoring and targeting will maintain energy performance and prevent future energy 


waste. 
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3.6 Teachers and pupils awareness and school Integration  
         


When implementing the actions described within this report, it is recommended that you involve 


your teachers as much as possible, to enable them to provide input into the changes, and also 


better understand how to reduce energy consumption.  An energy plan setting targets and 


activities could be considered as a valuable tool to engage teachers, and also clarify which 


actions you wish to take forward and any other actions you consider practical. 


           


An Energy Plan could include the following actions: 


 


1) Monitor energy consumption and account for primary uses of energy 


2) Agree to realistic energy saving targets 


3) Adopt a policy of “Good Practice” in the operation of heating and electrical equipment  


4) Raise awareness of energy use among teachers and pupils 


5) Encourage no-cost behavioural change 


6) Use cost savings to finance further investments in energy efficiency or renewable technologies 


          


A member of staff could be designated as an "energy champion" or environment champion.  


They would have responsibility for checking equipment and lights are turned off, and making 


sure other teachers and pupils are aware of their environmental impacts and any environmental 


policy which your school may have.         


  


Energy and environmental action could be taken a step further within a management system.  


BS8555 and ISO14001 programmes can help you manage your organisation more efficiently, 


and gain recognition for your efforts and successes.       


    


By completing this school Energy Check, you have indicated that you are interested in energy 


efficiency, and the potential benefits this can bring to both financial bottom line and 


environmental improvement.  The guidance within this report is indicative according to the size 


and type of your organisation.  If you require further advice or help on any of the matters arising 


out of this report, please contact CEN on 020 8683 6600 with your client reference to hand.  


            


3.7 Funding for Energy Efficiency Measures from Croydon Council 
 
Croydon Council is now in its third year of Carbon Trust and internal match funding for an 


innovative and successful programme to support Council buildings in implementing energy 
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saving measures – The Local Authority Energy Finance (LAEF) scheme. The first year of the 


scheme alone yielded annual carbon dioxide emission savings of 400 tonnes/annum. It is now 


tried and trusted within the Borough as a powerful financial incentive in assisting the urgently 


needed shift to increased energy efficiency across all of the Council’s buildings. 


Croydon’s schools have been the main beneficiaries of the LAEF scheme with 44 projects 


completed to date and with projects at the pipeline stage in excess of £100,000. As interest has 


grown in the scheme, more and more schools have begun to realise the potential advantages, 


both financial and environmental, in making full use of the fund. This has been well demonstrated 


by a growing number of schools in the Borough signing up for their second or third LAEF project. 


The LAEF scheme works by funding the upfront costs of energy saving technology, for example 


cavity wall and loft insulation, draught proofing, lighting controls and pool covers. The loan is 


then paid back interest free as annual savings are realised on subsequent energy bills. 


Repayments are no more than the value of the energy saved and once the loan is repaid all 


savings are kept by the school. Essentially the measures pay for themselves. With energy prices 


almost guaranteed to rise for the foreseeable future, the financial benefits of energy saving 


technologies will only increase. 


Croydon Council is committed to improving and encouraging energy efficiency in schools and in 


the community. If your school would like to take advantage of this opportunity please contact me 


to discuss the financial details and current technology in further detail. Free, no obligation quotes 


are available at your request.  
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4  Energy Management Plan 
 


4.1 Summary of recommendations: 


 


 
 
The school needs to draft a clear and simple energy strategy with defined responsibilities, targets 


and objectives. This should entail the following actions: 


 


4.2 Promote Awareness 


Set up an ‘energy team’ to raise awareness amongst staff and students of how much energy is 


used; how to reduce the school’s energy use; and to engage staff and students in behaving more 


environmentally responsible. 


 


Nominate 20-30 students and members of staff to act as ‘energy monitors’ to perform tasks such 


as switching off lights or taking temperature readings. 


Thermometers should be prominently installed in classrooms to indicate the comfort level within 


the building to staff. 


 


Add stickers or posters in classrooms to remind students and staff to switch off lighting and 


electrical equipment when the rooms are unoccupied. 


Report the observed energy savings to staff and students through postings on notice boards and 


in classrooms.  


Riddlesdown High School can reduce energy costs by a minimum of £16,600 per year by 
adopting an energy action strategy. The school must employ the following steps as part of its 
strategy: 
 


1) Promote awareness amongst students and staff 
2) Monitor energy consumption 
3) Account for the primary uses of energy 
4) Adopt a policy of ‘good practice’ 
5) Encourage behavioural change amongst students and staff 


 
The energy and cost savings will only be achieved if the measures detailed in this report are 
properly implemented.  
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4.3 Monitor Energy Consumption  


Keep records of annual figures for gas, electricity and water consumption in addition to cost. This 


will help provide a basis to determine savings compared with previous years. 


 


Conduct a proper survey of the school in order to determine which appliances and plant need to 


be replaced. Identify the barriers to making changes to the school’s energy use (e.g. finance; 


manpower; time; or security restrictions).  


 


4.4 Account for Primary Uses of Energy  


Place a more accurate cost on wasteful practices such as overheating, lighting after hours and 


leaking water pipes.  


 


Develop an action plan of prioritised activities to reduce energy consumption where excessive 


use is taking place (reduce temperature set points; reduce run time of boilers; replace lighting 


with more efficient type; introduce controls on plant; )  


 


Using the findings of the energy survey, arrive at:  


• The efficiency and consumption of plant (eg; boilers and lighting).  


• The running cost of energy consuming plant and equipment.  


• The suitability and efficiency of installed plant and equipment.  


• The cost of plant running over weekends and lights left on unnecessarily.  
 


4.5 Account for Primary Uses of Energy  


Develop a system to monitor where and how energy is being used in each of the main school 


energy cost centres and how efficiently it is being managed.  


Adopt better management of the heating and hot water systems to identify and reduce 


overheating. Adjust the main boiler controls as recommended above to ensure the school is not 


over heated or heated when there is no demand.  


Adopt behavioural change and electronic controls to reduce the costs of lighting by 20-30 per 


cent per annum. 


Better management of the IT suite could reduce electricity consumed here by half. 
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4.6 Encourage No-cost Behavioural Change  


Reduce the amount of wasted electricity: switch off or minimise use of equipment in all areas 


outside school hours, including computers; vending machines; lighting; office equipment and 


ventilation fans.  


Switch off or minimise use of equipment in areas which are not in use, including plant rooms; 


meeting rooms; store rooms and consider the installation of timer or occupancy controls.  


Prevent over-heating of the school by adopting a heating schedule that meets the needs of staff 


and students 


 


4.7 Use Savings to Invest in Further Energy Efficiency Measures  


Establish the effectiveness of measures taken by monitoring energy consumption and evaluate 


success of adopted measures and promote continuous improvement. 


Use quantified savings or projected savings to motivate spending on improving efficiencies in 


energy use.  
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Section 2:  
Renewable Energy Appraisal 
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5 Executive Summary Renewable Energy  
 


5.1 Results of renewable feasibility assessment 
 
The table below provides a summary of the feasibility assessment. 
 


Technology Generation Feasible? Reasons 


Wind turbines (stand-alone) Electrical  • Sufficient open area for installation of a stand-
alone wind turbine 


Solar photovoltaics Electrical  • Areas of east to west (through south) facing 
unshaded pitched roofs 


Solar thermal Thermal  • No year round hot water demand 


Wood-fuel heating Thermal  • No available space for fuel storage and 
delivery access 


Ground source heating Thermal  • Incompatible heating system 


Summary of feasible technologies 
 


5.2 Recommendations 
 


 Savings Cost  


Technology 
Energy 


generated 
[kWh/yr] 


Carbon 
Savings 
[kgC/yr] 


Financial 
Savings 


[£/yr] 


Guideline 
cost [£] 


Guideline cost 
after LCBP 


grant [£] 


Cost  per 
ton CO2[£/t]
(aft. LCBP)


Payback
(aft. LCBP)


[yr] 
Option 1. Pitched Roof 


Solar PV Sanyo 
Hybrid 6.3 kWp (37.6 


m2) 
5,086 2,187 610 31,500 15,750 576 (288) 52 (26) 


Option 2. Wind turbine 
5kW Iskra 5,819 2,502 698 20,000 10,000 400 (200) 29 (14) 


Option 3. All roof spaces used 


Solar PV Sanyo 
Hybrid 105.84 kWp 


(631.4 m2) 
85,447 36,742 10,254 476,280 238,140 519 (259) 46 (23) 


The sustainable energy options 
 
 
Options 1 and 3 
 
Both options 1 and 2 represent installation of solar PV. Option 1 demonstrates a single 
installation on the roof that is there easiest to access. Option 3 is the using all available 
roof space on the largest suitable roof area  The larger of the installation, Option 3 (all 
roof space) offers the greatest carbon saving. 
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Option 2. 
 
Option 2 shows the most viable option for a wind turbine. This system has the quickest payback 
time of all the wind turbines that are compatible with your site. It is recognised that the planning 
would be a greater issue as your school lies on a green belt, however this does not rule out the 
possibility of a successfully planning application.  


5.3 Methodology 
 
The approach that has been taken in this study is as follows: 
 
1. Calculate the current carbon emissions related to the energy use of the building through 


space heating and electricity use. 
2. For the feasible technologies, estimate suitable system sizes giving energy produced and 


carbon offset through their application, guideline system costs and operational 
information. 


3. Calculate percentage of carbon offset through the use of renewable energy technologies  
4. Determine the best combinations of technologies to achieve the most cost-effective 


sustainable energy solution for the site. 
 
The relative merits and challenges related to each of the technology options can then assist 
Thornton Heath Early Years Centre with identifying the most suitable sustainable energy solution 
for the site. 
 
For each of the technology options, indicative supply and installation costs have been indicated. 
However, accurate costs cannot be established at this stage as design changes or site-specific 
factors e.g. ground survey, could impact the cost of integrating renewable carbon technologies 
on the site. Supply and installation costs are based on benchmark data; the financial data 
provided in this report is indicative only and is intended to assist the decision-making process 
when determining the most suitable sustainable energy solution. Where any of the proposed 
energy solutions are taken forwards, further feasibility studies could be required to accurately 
size the systems, after which a formal tender should be carried out in order to achieve 
competitive and accurate prices. 
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6 Roof and ground areas 
6.1 Roof 


 
The building has areas of both flat and pitched roofs. The flat roofs are largely overshadowed by 
the taller school buildings surrounding them. As the school is reasonably large in size there are 
numerous pitched roofs that are facing in a south-west direction. The pitch of these roof ranges 
from 20° to 35 °. This information will be used to calculate the potential sizing for PV and solar 
thermal renewable technologies 
 


6.2 Ground Area 
 


There is available ground area situated at behind the main school buildings. This ground area is 
approximately 74 000 m2. This information will be used to assess the feasibility of wind turbines 
and Ground Source Heat Pumps. 
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Feasibility study of the technologies 
In this section, the technical viability of the following renewable technologies has been assessed 
for the Riddlesdown High School in order to rule out unfeasible options. 
 


• Building-mounted wind turbines: Building-mounted wind turbines are not yet a proven 
technology. A number of technical problems have been identified by manufacturers and 
are currently being investigated with the aim of rectifying these issues. This technology 
might therefore be available in the near future.  Therefore, CEN does not recommend the 
installation of building-mounted wind turbines in the current market environment. 
However, as the technology is continuing to develop, CEN can provide information on 
their characteristics, design requirements and the output estimated by the manufacturers, 
if Riddlesdown High School would still wish to consider this technology as an option. 


 


6.3 List of feasibility criteria per technology 
 
Table 5-1 shows the list of technical criteria necessary for a technology to be feasible.  
 


Technology Criteria  
Stand-alone wind 
turbines   


Wind speed Is the average wind speed greater than 6 m/s at hub height?3  
Clear air flow to turbine Is the area free from obstructions that could cause turbulence?  
Open land around 
proposed site Is there sufficient open land for the turbine to be installed?  


Distance to nearest 
property 


Are surrounding properties far enough away to be unaffected by turbine 
noise/flicker? 


 


Solar photovoltaics   


Roof orientation Are the roofs flat or orientated southeast/southwest (through south)?  
Roof space Is there sufficient unshaded roof area?  * 
Solar thermal   


Roof orientation Are the roofs flat or orientated southeast/southwest (through south)?  
Roof space Is there sufficient unshaded roof area?  
Hot water demand Is there a year round hot water demand?  
Heating system Would a solar thermal collector be compatible with the planned heating system?  
Hot water storage Is there room for hot water storage vessels?   
Wood-fuel heating   


Heat demand Is there a year round heat demand?  
Fuel supply chain Is there an established fuel supply chain?  


Delivery logistics Is there sufficient space for a delivery vehicle e.g. vehicular access to storage 
hopper, turning circle?  


 


Storage Is there sufficient space for fuel storage to allow a reasonable number of 
deliveries? 


 


Plant room Is there sufficient space for a wood-fuel boiler and associated auxiliary 
equipment? 


 


Flue Can the flue be designed to meet planning authority requirements?  
Ground source heating   


Heat distribution system Is there a low-grade heat distribution system e.g. underfloor heating?  
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* Assuming that the design is defined to meet these criteria 


Table 5-1: Technical feasibility of each technology 


6.4 Additional feasibility elements 
 
6.4.1 Photovoltaics 
 
The roof will be overshadowed for a proportion of the day during the winter. This shadowing will 
limit the available roof area.  Photovoltaics will be assessed for further feasibility in section 6.   
 
6.4.2 Wind Turbines 
 
The School is situated on a ‘green belt’. This means that the planning application of the turbine 
will have to be adjusted to address this fact.  
 
Solar Thermal, Biomass and GSHP will not be taken forward for further 
assessment  
 
 


 
 
 


Ground conditions Has a basic ground study concluded that the site is suitable for ground source 
heat pumps? 


 


Horizontal piping Is there a large area of open land where horizontal piping could be installed?  


Vertical piping Is there an area of open land ground suitable for vertical piping? Can 
underground obstacles be avoided? 
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7 Renewable Technology Assessments  
 
Please note that all carbon saving percentages provided are in relation to carbon emissions 
related to the year round energy use 
 


7.1 Solar photovoltaics 
 
7.1.1 Site Information  
 
There is a lot of open space on the roof of the buildings. However, there is a proportion of the 
roof that is overshadowed by other building surrounding school buildings. This shadowing has 
limited the available roof space to place PV on and there will still be some reduction of 
performance related to these buildings (up to 5%) 
 
7.1.2 Product information 
 
Solar photovoltaic (PV) cells generate electricity. They are available in a range of products, such 
as bolt-on panels, solar tiles and glass-glass laminates. Images of and further information about 
these products can be found in the Annex. 
 
7.1.3 Carbon savings , estimated costs and Payback time. 
 
The estimates in Table 6-1 are based on the use of 210 Wp panels to generate the maximum 
amount of electricity for the available roof space. 
 
An indication of energy generation and cost data related to the use of PV panels installed on the 
roof is provided. 
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Table 6-1: Examples of carbon savings and costs for PV panels 
 
 
Assumptions: 
 
These outputs have been calculated assuming that the roof is pitched at 20 and 35 degrees from 
horizontal and the panels would be oriented towards south-west (corresponding to a 95% relative 
output).  
 
7.1.4 Life cycle cost implications 
 
There is limited maintenance associated with PV panels. Products generally have a 20 year 
guarantee, although they have been known to operate effectively after this time. The inverter that 
converts the direct current (DC) electricity to alternating current (AC) may require occasional 
servicing.  
 
If the electricity is generated when there is no electricity consumption, it can be exported to the 
Grid. These units of electricity can either be sold directly to the utility company or sold through 
ROCs 
 


7.2 Wind turbines  


7.2.1 Additional Site Information  
 
The ground around the school was largely free of obstructions. A few trees would cause some 
turbulence for the turbine, reducing the output of the turbine up to 5%. The wind speed at the site 
is 6.2 m/s at 25m, this measurement was taken from The Department for Business, Enterprise & 
Regulatory Reform wind database.  Wind speed at potential hub height would be marginal, 
although this would be a highly effective awareness raising tool.  There is a weather station at 


 Savings Cost 


 


Technology  Energy 
generat
ed 
[kWh/yr
] 


Carbon 
Dioxide 
Savings 
[kgCO2/
yr] 


Financi
al 
Savings 
[£/yr] 


Guideline 
cost [£] 


Guideline 
cost after 
LCBP 
grant [£] 


Cost  per 
ton CO2[£/t] 
(aft. LCBP) 


Payback 
(aft. 
LCBP) 
[yr] 


Solar PV Sanyo 
Hybrid 12.6 kWp 


(75.2 m2) 
10,172 4,374 1,221 63,000 31,500 576 (288) 52 (26) 


Solar PV Sanyo 
Hybrid 105.84 


kWp (631.4 m2) 
85,447 36,742 10,254 476,280 238,140 519 (259) 46 (23) 


Solar PV Sanyo 
Hybrid 48.72 kWp 


(290.7 m2) 
39,333 16,913 4,720 219,240 109,620 519 (259) 46 (23) 


Solar PV Sanyo 
Hybrid 17.64 kWp 


(105.2 m2) 
14,241 6,124 1,709 79,380 39,690 519 (259) 46 (23) 


Solar PV Sanyo 
Hybrid 6.3 kWp 


(37.6 m2) 
5,086 2,187 610 31,500 15,750 576 (288) 52 (26) 
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the school and information from this was requested. Should the wind turbine option be pursued, 
information from the station would help to provide a more accurate feasibility study.  
 
7.2.2 Product information 
 
Wind turbines generate electricity. Wind turbines are available in a range of sizes and are 
suitable for many different applications and situations. Images of and further information about 
these products can be found in the annex.  
 
7.2.3 Carbon savings and estimated costs 
 
Data relating to the predicted performance of a range of turbines at the Riddlesdown High School 
can be found in Table 9-1. The information given is based on manufacturers’ predicted output at 
a height above ground level of 25m. 
 


Table 9-1: Performance of standalone wind turbines located on the Riddlesdown High School site.   
 
7.2.4 Life cycle cost implications 
 
An engineer would need to give the turbine(s) a yearly maintenance check.  
 
If the electricity is generated when there is no electricity consumption, it can be exported to the 
Grid. These units of electricity can either be sold directly to the utility company or sold through 
Renewable Obligation Certificates (ROC’s). 
 
 


8 Summary of options 
8.1 Renewable Technology solutions 
 
Technology  Energy 


generated 
[kWh/yr] 


Carbon 
Savings 
[kgC/yr] 


Guideline 
cost [£] 


Guideline 
cost after 
LCBP 
grant [£] 


Cost per 
tonne 
carbon 
saved after 
LCBP grant 
[£] 


Installation and operational 
issues 


Option 1. Pitched Roof 


 Savings Cost 


 


Technology  Energy 
generated 
[kWh/yr] 


Carbon 
Savings 
[kgC/yr] 


Financial 
Savings 


Guideline 
cost [£] 


Guideline 
cost after 
LCBP grant 
[£] 


Cost per 
KG carbon 
saved 
[£/Kg] 


Payback


2.5kW Proven 2,708 1,164 325 15,000 7,500 644 
(322) 


46 
(23) 


5kW Iskra 5,819 2,502 698 20,000 10,000 400 
(200) 


29 
(14) 


6kW Proven 7,161 3,079 859 28,350 14,175 460 
(230) 


33 
(16) 


Westwind 20kW 17,141 7,371 2,057 85,000 42,500 577 
(288) 


41 
(21) 
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Sanyo Hybrid 
6.3 kWp (37.6 


m2) 
5,086 2,187 31,500 15,750 £288 


�The panels will require 
cleaning every 5 years to 


maximize output 
�Maintenance on the 


inverter may be required 
after 10 years 


Option 2. Wind Turbine 


5kW Iskra 5,819 2,502 20,000 10,000 £200 �The turbine requires 
yearly maintenance check  


Option 3. All roof spaces used 


Solar PV Sanyo 
Hybrid 105.84 


kWp (631.4 m2) 
85,449 36,742 476,280 238,140 £259 


�The panels will require 
cleaning every 5 years to 


maximize output 
�Maintenance on the 


inverter may be required 
after 10 years 


Table 7-1: Renewable energy solutions for Riddlesdown High School site 
 
Options 1 and 3 
 
Both options 1 and 2 represent installation of solar PV. Option 1 demonstrates a single 
installation on the roof that is there easiest to access. Option 3 is the using all available roof 
space on the largest suitable roof area  The larger of the installation, Option 3 (all roof space) 
offers the greatest carbon saving. 
 
Option 2. 
 
Option 2 shows the most viable option for a wind turbine. This system has the quickest payback 
time of all the wind turbines that are compatible with your site. It is recognised that the planning 
would be a greater issue as your school lies on a green belt, however this does not rule out the 
possibility of a successfully planning application.  
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9 Conclusion 
9.1 Going forward 
 
The aim of this study is to provide Riddlesdown High School with an assessment of the potential 
for integrating renewable carbon technologies in the most cost effective way. Further feasibility 
assessments may be requires when taking forward the installation to the next stage. Certain 
assumptions have been made at this stage of the assessment and costs may vary with further 
investigation.  
 
The recommendations made in the report are based on the following criteria: cost, carbon offset, 
site suitability and local planning guidelines.  
 
Each solution has its merits and challenges and the value or burden of these should be 
quantified through detailed discussion. Specific merits/ challenges include: 
 


1 Cost - certain solutions are more cost effective than others in terms of energy produced 
per pound sterling spent. 


2 Further feasibility work - where the wind turbine option is pursued, further detailed 
feasibility study would be required. 
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10 Annexes 
10.1 Wind Turbines 
 
Wind turbines 


Product information 
 


  
a) Swift turbine Source: Renewable Devices b) Stealth D400 turbine Source: Stealth Gen 


Annex Figure 1: Domestic-scale building-mounted wind turbines 
 


  
a) Quiet Revolution Source: XCO2 b) Proven WT600  Source: Proven 


  
c) Turby Source: WinEUR d) Proven 6  Source: Proven 


Annex Figure 2: Stand-alone or building-mounted wind turbines 
 
• Converts the kinetic energy in wind into mechanical energy and electricity via a generator.  
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Wind turbines 


• Horizontal vs. vertical axis turbines 
The most common turbine type is a horizontal axis turbine, typically with between 3 and 5 
blades. A number of vertical axis turbines are also on the market; this type of turbine is said to be 
able to cope better with changes in wind direction than horizontal turbines. 
• Stand-alone vs. building-mounted turbines 
Horizontal axis turbines have been developed by a number of manufacturers (see Annex Figure 
1) specifically for use at a domestic scale. A number of horizontal and vertical axis turbines are 
available as stand-alone or building-mounted technologies, as shown in Annex Table 1. 
 


Technical details 


Technology Manufacturer Turbine (rotor) 
dimensions [m] 


Roof clearance 
required [m] 


Acoustic 
emissions 


1No. Swift 1.5kW 
(horizontal axis) Renewable Devices 2.1 (diameter) 0.5 <35 dB(A) 


1No. StealthGen 0.4kW 
(horizontal axis) Eclectic Energy 1.1 (diameter) 1.5-2.5 2-6 dB(A) above 


background 
1No. Quiet Revolution 6kW 
(vertical axis) Quiet Revolution 3.1 (diameter) 


5m (height) 3 Under test 


1No. Turby 2.5kW (vertical 
axis) Turby B.V. 1.9 (diameter)  


2.9 (height) n/a 
45dBA wind at 
10m/s & 20m 


away 
Annex Table 1: Technical information for building-mounted wind turbines 


 


Energy generating capacity 


• The output of a wind turbine over a year depends on the pattern of the wind over this 
time period, not just the average speed. The energy in the wind is not proportional to 
the wind speed i.e. if the wind speed doubles, the energy content is 23 = 2*2*2 = 8 
times as high. Therefore, without a complete set of wind speed measurements for the 
site, only an estimation of energy production can be made. 


• The electrical output of a wind turbine in dependent on the model, size and location. Generally, 
turbines that are integrated into a development will have a rated power of between 0.6kW and 
15kW. On an ideal site, manufacturers suggest that a 15kW turbine could generate 15,000-
30,000 kWh/year4. 


• Building mounted turbines are relatively new editions to the renewable energy market and are 
indicative of the move towards installing turbines in urban and suburban areas. However, field 
tests are currently being undertaken to fully assess the effectiveness of these turbines. 
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Wind turbines 


Environmental requirements 
Stand-alone wind turbine: 
• Minimum average wind speed of 6m/s5 
• Large area of open ground 
• No airflow turbulence (e.g. from obstacles such as buildings or trees) 
 
Building-mounted wind turbine: 
• Minimum average wind speed of 4.5 m/s at hub height 
• No high obstacles in the direction of the prevailing wind (generally south-westerly in 


the UK) 
• According to some manufacturers, wind speed can be increased through a ‘roof 


acceleration factor’, which is maximised by designing a pitched rather than flat roof. 
• Depending on the model, a wind turbine can be mounted on a flat roof, a pitched roof 


or against a supporting wall. 
• Where several wind turbines are installed on the same roof, a minimum separation 


distance must be kept between them to avoid airflow turbulence (the distance 
required varies between models). 


Building design requirements 
• The building structure must be sufficient to support the forces exerted by a wind 


turbine. Liaison with structural engineers would be required to ensure that the 
building structure is suitable for the installation of building-mounted turbines and to 
assess where the turbine would best be positioned. 


• A timber-frame building would require that additional reinforcements be integrated into the 
design. 


Maintenance 
• Maintenance of small-scale turbines is generally limited to visual assessments and an 


annual oil check, which in most cases can be incorporated into a site’s annual 
maintenance schedule and does not require the turbine installer to be present. 


• Isolators can be used in order to automatically highlight any problems that the system 
encounters. 


Auxiliary equipment required 
• An inverter and controller converts raw power output by the wind turbine, direct 


current (DC) electricity, to alternating current (AC) at a quality and standard that is 
acceptable to the National Grid. 


• An export meter in order to measure the quantity of any excess energy exported back to the 
National Grid. 


Installation and planning issues 
•  Smaller turbines are generally designed to operation without a gearbox and with 


passive yawing systems, which reduce operational noise. Turbines make more noise 
in higher wind speeds, but because the background noise also increases, they are 
barely audible. 


•  Wind turbines currently require planning permission although it is hoped that, in future, small 
building-mounted turbines may be granted ‘permitted development’ status. It should be noted 
that wind turbines, being such a visual technology, provide a positive statement regarding 
sustainable energy both for a development and the local authority in which they are sited. 







Riddlesdown High School 


33  


Wind turbines 


Health and Safety issues 
• Although designed to operate to very high standards of safety, some building mounted 


turbines have experienced technical issues and are currently being reviewed. 


Estimated costs 
• The capital cost of the turbine can be site-specific in that the cost of mounting the turbine can 


be a significant part of the overall cost. 
• As well as directly offsetting electricity costs on the site and reducing the Climate Change 


Levy contribution, where applicable, income can be generated through exporting excess 
electricity or trading ROCs. 


Additional Information 


•  ‘Flicker’ is a phenomenon that occurs when the sun passes behind the blades of a 
wind turbine. The movement of the blades results in a flickering effect. The extent of 
the effect depends on the height of the sun, which changes during the year, and the 
size of the turbine.  


•  Vibrations may present issues with regard to noise. For building mounted turbines 
vibrations may also have structural implications, especially for larger turbines. These 
factors need to be considered before installation. 


 


 


10.2 Solar Photovoltaics (PV) 
 
Solar photovoltaics 


Product information 
 


 


  
a) Standard ‘bolt-on’ modules b) Sun Slates 
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Solar photovoltaics 


  
c) C21e d) Glass-glass laminate 


Source: solarcentury.com and BioRegional 


Annex Figure 3: Solar products 
 


Technology 
Electricity 
generated 


[kWh/kWp/yr] 


Roof area 
required 
[m2/kWp] 


Carbon 
savings 


[kgC/kWp/yr] 


Guideline 
cost6 [£/kWp] 


Guideline 
cost6 
[£/m2] 


Bolt-on modules, 
monocrystalline 830 7 88 6,000  820  


Sun slates 830 10 88 8,200  820  


C21e tiles 830 8 88 7,000  900  


Glass-glass laminates 830 9 88 9,800  1,090  


Source: solarcentury.com 
Annex Table 2: Outputs of solar photovoltaic products 


Technical details 


• PV panels convert light from the sun directly into electricity. 
Energy generating capacity 
• An indication of predicted energy outputs per kWp, for a range of PV products, is shown in 


Annex Table 2. As with wind energy, any electricity that is not consumed at the point of 
generation can be exported to the National Grid. 


Environmental requirements 
It is imperative that PV panels are free from overshadowing. Due to the way in which 
they are electrically connected, even if one small area of a panel is overshadowed, the 
efficiency of the panel - and even the PV array - will be significantly reduced, meaning 
that the output is much lower than predicted. It is essential, therefore, that PV products 
are mounted away from trees, other roof obstacles and shadows cast by surrounding 
buildings. 
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Solar photovoltaics 


Building design requirements 


• Roof-type: PV panels should ideally be mounted at tilt angle of 30 to 40 degrees to 
maximise solar gain throughout the year, although modern technologies allow for a 
lower tilt angle. In case of a flat roof, PV panels can be mounted on A-frames. Where 
a number of PV panels mounted on A-frames are installed, care should be taken to 
ensure one row does not overshadow the row behind. 


• Roof orientation: the roof should ideally be south-facing to maximise the efficiency 
of the panels. Panels mounted east or west at the optimum tilt angle would generate 
with 90% of the output of an optimally-mounted, south-facing panel. Given the high 
cost of PV technology, it does not make financial sense to install PV at a significantly 
less than optimal orientation, especially if other technologies could be used instead. 


• Area required: with the example of a Sanyo hybrid panel, the roof area required 
would be approximately 1.25m2 on a pitched roof. On a flat roof, the same model 
would need 3m2 when mounted using an A-frame. 


• PV panels can be mounted in landscape or portrait orientation to maximise the roof 
space. 


• On flat roofs, sufficient access space (minimum 0.5m) should be allowed around the rows of 
PV panels for maintenance purposes, if required. 


Maintenance 


• Maintenance for PV systems is negligible. The panels may require periodic cleaning, 
although when at tilt angle, run-off from rain is usually sufficient. 


• Isolators can be used in order to automatically highlight any problems that the system 
encounters. 


Auxiliary equipment required 


• A-frames (if required) 
• If excess energy is to be sold back to the Grid, an export meter s required. 
• An inverter is always required for a Grid connection. 


Installation and planning issues 


• With the range of PV products available, it is possible for PV to be integrated into the 
design of a building, minimising planning issues. Installation of PV is reasonably 
straightforward.  


• Planning permission is not normally required for building mounted PV if it does not project 
significantly beyond the roof slope. However, exceptions may apply for systems on listed 
buildings, in conservation areas or areas of outstanding natural beauty. 


Health and Safety issues 
• No PV module releases sufficient toxic materials to cause any harm during installation or 


maintenance. A small proportion of PV contains cadmium, the oxides of which are toxic in 
very small doses. Some of these may release toxic dust if crushed during disposal. 
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Solar photovoltaics 


Estimated costs 


• The capital cost of PV is relatively high compared to other renewable technologies. 
By installing PV in a new-build development, the cost of some building materials may 
be offset.  


• As well as directly offsetting electricity costs on the site and reducing the Climate Change 
Levy contribution, where applicable, income can be generated through exporting excess 
electricity or trading ROCs.  


Additional Information 
Annex Figure 4 demonstrates how the height of the sun changes throughout the year. 
Therefore it is important to position solar panels in such a way that they will give an 
output during the winter months. If a panel were almost horizontal, although the output 
would be high during the summer, it would receive almost no irradiation during the 
winter, as the sun is lower. 
 


 
 


Source: NREL 
Annex Figure 4: Solar variations throughout the year 


 


 
Source: Solar Access 


Annex Figure 5: The reduction in output of a solar PV panel as the tilt angle and orientations 
change. 
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10.3 Financing low and zero carbon technologies 
 
Financing low and zero carbon solutions 


Certain technologies attract Enhanced Capital Allowance (ECA), enabling businesses to 
reap the economic benefits of the technologies within a shorter period. Please note that 
the calculations in Section 5 have assumed no grant funding or ECA. Therefore, if 
additional funding is applicable, the financial case for the technologies would be 
significantly more compelling.  
Government Grants 
The Client may apply to the Low Carbon Buildings Programme (LCBP) – Phase 1, 
Stream 2 and Phase 2, depending on which solution is selected. Stream 2 of the LCBP 
is split into two categories, both of which are competitive: 
 


• Stream 2A – There is a maximum grant of £100k or 40-50% of total costs (excl. 
VAT). There will be quarterly deadlines for stream 2A applications. 


• Stream 2B – There is a maximum grant of £1m or 40-50% of total costs (excl. 
VAT). Deadlines for applications will be twice a year.  


Large commercial organisations including developers can apply for up to 40% of the total 
installation costs (excl. VAT). However, small to medium sized enterprises (SMEs) are 
entitled to an extra 10% uplift and can apply for up to 50% of the total installation costs 
(excl. VAT). To find out if your company qualifies as an SME, the LCBP regard them as 
follows: 


An SME is an organisation that has fewer than 250 employees and that satisfies at least 
one of the following conditions: annual turnover not exceeding €50million; and/or annual 
balance sheet total not exceeding €43million. 
Only one grant is available per installation location (incl. groups of buildings). Grants are 
available for projects across the UK, excluding the Channel Islands and the Isle of Man. 
 
Phase 2 is a non-competitive funding stream that is only open to public sector 
organisations, installations have to be completed by framework installers and benchmark 
costs per kilogram of carbon saved apply. This would not be a suitable stream for a 
biomass boiler installation as only boilers under 45kW comply. 
 
A number of energy efficiency measures must be undertaken in order to be eligible to 
apply for a low carbon buildings grant. These measures will ensure that energy 
requirements are minimised. 
 
More information is available on http://www.lowcarbonbuildings.org.uk/home/  
 
Alternatively if the Biomass option was chosen, the client could apply for a Bioenergy 
Capital Grant (a guaranteed 20 - 25%, though this cannot be taken in conjunction with 
any other government grant), which is available through UK installers that have 
successfully obtained BECG money to distribute to their customers directly. 
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Financing low and zero carbon solutions 


ESCo Model 
Energy service companies (ESCos) will undertake a more extensive service, managing 
the whole heating system and perhaps other services as well. An ESCo would be able to 
manage the monitoring and billing for heat and electricity to residents within the 
development. 
 
 


Renewable Obligation Certificates 
All energy producers are required to produce a certain proportion of their energy from 
renewable energy sources. For every unit of electricity produced in this way (normally 
measured in MWh), a credit is received, known as a Renewable Energy Obligation 
certificate (ROC). Producers that are unable to generate sufficient electricity from 
renewable sources are able to trade ROCs in order to gain the required amount, as 
specified in government legislation. Therefore any generator of electricity can benefit 
from this system. Usually, decentralised systems (e.g. roof-mounted PV panel system or 
small wind turbine) do not generate enough energy in order to become a ROC trader. 
However, some companies, such as Good Energy, will pay a sum per unit of energy 
generated to a number of ‘small generators’ in order to be able to trade ROCs. The tariff 
per unit of energy is normally very favourable in comparison with the value for which 
energy can be sold back to the Grid and the ROC system has the added benefit that all 
energy generated is included, not just excess production. 
Climate Change Levy 
Organisations that are required to pay Climate Change Levy (CCL) on fuel used can 
benefit from on-site generation of energy from mini CHP or renewable sources. The CCL 
does not apply to energy generated on site. 


 


 


 
 
 
 
 
           
            
 







  


            
            
 
 
 
 
 
 
 
      


Sustainable Energy Report for 
Ridgeway Primary School 


 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Study completed by CEN 
 


11/5/2008







Ridgeway Primary School 
 


  


 


Contents 
 
1 Executive Summary........................................................................................................................2 


1.1 Reducing energy consumption and fuel bills .........................................................................2 
1.2 Renewable Energy Options....................................................................................................3 
1.3 Next Steps ..............................................................................................................................3 


2 Introduction .....................................................................................................................................5 
2.1 About the Report.....................................................................................................................5 
2.2 An Overview of the Site ..........................................................................................................6 


2.2.1 Building age and tenancy, and the impact on opportunities for energy improvements 6 
2.2.2 Energy Consumption ......................................................................................................7 
2.2.3 Current Building Performance ........................................................................................8 
2.2.4 Comparison with Benchmark Data.................................................................................8 


3 Energy Efficiency..........................................................................................................................10 
3.1 Heating systems and Controls .............................................................................................10 
3.2 Insulation...............................................................................................................................12 
3.3 Lighting .................................................................................................................................13 
3.4 Equipment.............................................................................................................................16 
3.5 Teachers and Pupils Awareness and school Integration.....................................................17 
3.6 Funding for Energy Efficiency Measures from Croydon Council.........................................18 


4 Energy Management Plan............................................................................................................19 
4.1 Summary of recommendations: ...........................................................................................19 
4.2 Promote Awareness .............................................................................................................19 
4.3 Monitor Energy Consumption...............................................................................................20 
4.4 Account for Primary Uses of Energy ....................................................................................20 
4.5 Account for Primary Uses of Energy ....................................................................................20 
4.6 Encourage No-cost Behavioural Change.............................................................................21 
4.7 Use Savings to Invest in Further Energy Efficiency Measures............................................21 


5 Executive Summary Renewable Energy......................................................................................23 
5.1 Results of renewable feasibility assessment .......................................................................23 
5.2 Recommendations................................................................................................................23 
5.3 Methodology .........................................................................................................................24 


6 Roof and ground areas.................................................................................................................25 
6.1 Roof.......................................................................................................................................25 
6.2 Ground Area .........................................................................................................................25 


7 Feasibility study of the technologies ............................................................................................26 
7.1 List of feasibility criteria per technology ...............................................................................26 
7.2 Additional feasibility elements ..............................................................................................27 


7.2.1 Photovoltaic’s................................................................................................................27 
8 Renewable Technology Assessments .........................................................................................28 


8.1 Solar photovoltaic’s ..............................................................................................................28 
8.1.1 Site Information.............................................................................................................28 
8.1.2 Product information ......................................................................................................28 
8.1.3 Carbon savings , estimated costs and Payback time. .................................................28 
8.1.4 Life cycle cost implications ...........................................................................................29 


8.2 Ground Source Heat Pumps ................................................................................................29 
8.2.1 Additional Site Information ...........................................................................................29 
8.2.2 Product information ......................................................................................................29 







Ridgeway Primary School 
 


  


8.2.3 Carbon savings and estimated costs ...........................................................................29 
8.2.4 Life cycle cost implications ...........................................................................................30 


8.3 Renewable Technology solutions ........................................................................................31 
9 Conclusion ....................................................................................................................................32 


9.1 Going forward .......................................................................................................................32 
10 Annexes ....................................................................................................................................33 


10.1 Solar Photovoltaics (PV).......................................................................................................33 
10.2 Ground Source Heating........................................................................................................37 
10.3 Financing low and zero carbon technologies.......................................................................40 







Ridgeway School 
 


2  


1 Executive Summary 
1.1 Reducing energy consumption and fuel bills 


The following table provides the key recommendations for your school. It includes the low and no 


cost measures that will deliver the greatest saving, as well as the energy efficiency measures that 


will deliver the best return on investment.  


 


 
Our initial assessment indicates that through the recommended energy efficiency measures along 


with a few simple low (or no) cost measures, your organisation could achieve the following. 


  


 Deliver environmental benefit with an energy saving of 26847kWh   


 


 Achieve financial savings of £2130 per year, and protect against future fuel price 


increases. 


 


The specific measures recommended, financial information and technical details are of course 


included in the attached report.         


  


          


                                                 
1 Please note that total and cumulative savings do not incorporate the inter-relationships between measures. 


Top No/Low cost 
Measures 


Energy Savings 
(kWh pa) 


Cost Saving 
 (£ pa) 


Installation Cost 
(£) 


Payback period 
(years) 


Control of 
Lighting 


8748 740 0 0 


Conversion to 
energy efficient 


lighting 
8508 724 0 0 


Switch Off 
Equipment 


6561 558 0 0 


Top Energy 
Efficiency 
Measures 


Energy Savings 
(kWh pa) 


Cost Savings 
(£ pa) 


Installation Cost 
(£) 


Payback period 
(years) 


Double Glazing 3030 106 32020 302 


TOTAL1 26847 2130 32020 15 
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1.2 Renewable Energy Options 


The following table provides key renewable options available to your organisation.  Renewable 


energy is an excellent investment, which can save costs in the longer term, and improve your 


organisations image.  In addition the costs noted below do not include grants available, which can 


often be at least 50% of the cost 


             


Solar PV (per 
kWp) 


5706 1592 89,250 626 


Ground source 
Heat pump 


5704 1546 32,544  285  


  
 


 110kg of Carbon could be saved each year with the installation of a Solar PV (per kWp) 


system.         


 5,704 of Carbon could be saved by installing a Groundsource heat pump in to heat you 


areas that are currently heated by underfloor heating 


 Implementing these renewable energy system will enable you to make a visible 


statement of your commitment to corporate social responsibility 


1.3 Next Steps            


CEN would be delighted to assist you in taking the next steps to realising the benefits of energy 


efficiency measures and renewable energy technologies. We offer free follow-up support and 


advice, helping you to implement the recommendations. We will support you in engaging teachers 


and pupils and developing an Energy Plan, setting out actions & targets. CEN can then provide 


access to grant funding and discounted installations (should you wish to proceed). 


 


Of course the above support does not commit you to anything, but should you wish, CEN will then 


support you through the process to installation, and may be able to assist you in identifying grants 


available for energy saving systems.         


       


                                                 
2 Please note that all costs and savings indicated within this report are indicative estimates based on your figures and 
industry benchmarks.  Therefore if these measures are undertaken, where appropriate the necessary suppliers, installers 
and designers should be consulted to provide confirmed accurate details. 
 


Top 
Renewable 


options 


CO2 Savings 
(Kg pa)2 


Cost Savings 
(£ pa) 


Guideline 
Installation 


cost (£) 


£/KgCO2 
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If you would like further information on any aspect of this report please do not hesitate to contact 


020 8683 6600.            
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2 Introduction 
Reducing energy consumption makes perfect sense – saving money, enhancing reputation and 


improving the environment.           


       


2.1 About the Report 


One of the main energy areas for your school is renewable energy.  Renewable energy is a great 


opportunity for organisations to improve their environmental impact and green credentials and 


potentially reduce the running costs of their energy processes.  The first priority before considering 


renewable energy is reducing the need for this energy, and then using this energy more efficiency.  


Before investing in renewable energy, we advise that an organisation first considers these aspects, 


as they can often lead to immediate savings with little cost.  Different technologies will be viable for 


different locations and further information about this can be found within this report, with savings 


where applicable.  For more information please call CEN on 020 8683 6600   
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2.2 An Overview of the Site 


Ridgeway Primary School has 778 building occupants, and the building type has been classified as 


‘Education buildings Primary’ for the purposes of making comparisons with benchmark data.  


 


 
2.1 Aerial Photo of the site (Microsoft ™) 


 


From the nature of the school (including size) benchmark data has been used within this report to 


assess energy performance against industry standards, and also assess equipment and  


            


2.2.1 Building age and tenancy, and the impact on opportunities for energy improvements


           


As the majority of your building is a relatively old, it is likely that the energy efficiency of the building 


will be relatively poor.  Therefore your organisation could substantially benefit from incorporating the 


measures indicated in this report.  In particular, changes to the building insulation and heating 


system could provide significant energy savings.  We recommend that you check the efficiency of 


your building and equipment, and monitor energy consumption.  Behavioural measures often have 


very high associated energy savings with zero cost, and therefore we recommend that the use and 
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control of energy using equipment is carefully considered to identify the savings within this report


    


Your school currently does not own the premises as the building is owned by the council.  Therefore, 


any installation works suggested within this report may need to be agreed or negotiated with the 


council.  The budget available from both the school and council may dictate the scale of work which 


could be completed, however many low cost and behavioural measures can be undertaken as quick 


wins.      


            


2.2.2 Energy Consumption         


           


The current annual gas consumption of the site is 398510 kWh pa and the current electricity 


consumption is 87480 kWh. 


 


This equates to costs of £13,948 and £7,440 respectively within the consumption year provided. The 


following table provides a summary of your annual energy consumption: 


 


 
 
       


  Annual Consumption Annual Cost Annual CO2 emissions 


Utility kWh % £ % 
 kgCO2 % 


Electricity 87,480 18 7,440 35 36,920 32 


Gas 398,510 82 13,948 65 77,310 68 
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2.2.3 Current Building Performance        


           


The following graphs highlight your current energy consumption, and costs before and after 


implementing the areas indicated by this report, including a comparison with benchmark data:


 


 
      


Chart 1-1 Current Energy Performance  Chart 1-2 Energy Saving Opportunities  
            


2.2.4 Comparison with Benchmark Data       


            


The following graphs demonstrate the comparison between industry best practice for your sector, 


typical practice and the current energy consumption at your site.     


          


Chart 2-1 Heat consumption against benchmark,       Chart 2-2 Electricity consumption against benchmark 
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Fuel prices vary across the country, and often change quickly.  Please note that if you did not enter 


your energy costs, they will have been estimated based on current typical market prices.  We also 


estimate that fossil fuel prices will rise by around 6% p.a.  The savings you make on your energy 


bills now will grow year on year making energy efficiency an area that your organisation cannot 


afford to ignore.     


  
Summary of Energy Performance Compared with Benchmark  


    


Your site is not reaching best or typical practice consumption levels for either gas or electricity.  This 


may be due to unforeseen/unusual circumstances (for example equipment utilised by your 


organisation which is not typical of the sector), but is a clear warning to closely monitor your energy 


consumption.  There are large potential savings to be made at this site, by reducing consumption to 


be more inline with benchmarks.  Specific measures to achieve this reduction are outlined later in 


the report.  In addition, please call CEN on 020 8683 6600 for more information. 


           


            


Monitoring and Continuous Improvement  


        


A good way to achieve reductions in energy use is to monitor and record electricity and gas 


consumption each month and set benchmarks for continuous improvement.  For heating 


consumption (e.g. gas) this may vary significantly through the year, so should be compared with 


similar periods in different years.  For electricity consumption, it can be useful to establish baseline 


consumption (e.g. minimum consumption overnight if possible) and compare this with daytime 


consumption, or periods of unusual consumption to see why and how electricity is being consumed.  


For more information please see the Monitoring section of this report. Remember, you cannot 


manage what you don’t measure.          
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3 Energy Efficiency 
3.1 Heating systems and Controls        


Heating is one of the biggest consumers of energy within an organisation. Heating consumption and 


bills can be reduced within your organisation through a combination of improved controls, equipment 


and insulation.        


 


Your school has two different heating systems working under the same boiler. In the newest building 


there is an underfloor heating system and in the older building the heating is generated by radiators. 


This means that each area has to be treated differently in order to gain the most energy efficiency.  


            


We have identified these potential savings that your organisation may be able to achieve through 


making changes to your heating system: 


 


• It was observed that your boiler and pipe work are sufficiently insulated.  When insulation is old, it 


may be possible to improve efficiency by replacing or upgrading this insulation, therefore this should 


be monitored alongside maintenance of the boiler and heating system. 


 


 
2.2 Insulation waiting to be installed in the boiler room 


 







Ridgeway School 
 


11  


• It was also observed that your underfloor heating thermostats are turned down by the staff to the 


minimal value, shown in figure 2.3 below. 


 


 
Fig 2.3 Simply using controls effectively can save £'s at no or little cost 


 
In order to get your heating to work the when you want it, it would be suggested that the staff are 


trained on the thermostat system of the under floor heating.  This training would ensure that the staff 


know that regulation on the thermostat provides a more comfortable environment.   


If this training still has no effect on regulating the temperature then it would be advised to contact 


your boiler company to reduce the temperature output on this system.    


     


            
Zoning 
           
Zoning of the heating system could be possible within your school, meaning that temperatures of 


rooms with high occupancy levels/electronic equipment can be kept cooler than those without.  This 


could provide savings through area-specific reductions in heating temperature.    
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3.2 Insulation            


            
All buildings lose heat through the walls, ceiling, floor and windows.  If these areas are better 


insulated, then less heat will be lost, and therefore less energy will be required to heat the building 


overall.   


   


Insulation type, cost and efficiency will vary greatly according to the type of building structure your 


school currently occupies.  It is always recommended that before considering any type of insulation 


you check any existing insulation and your building structure.  CEN can help with quotes and 


recommend installers, please call 020 8683 6600 for more information on insulation measures. 


           


            


 Double Glazing 3030  106  32020  302  


  
 


The windows within your building are not currently double-glazed, and therefore could be replaced 


by more thermally efficient windows.  Glazing is one of the most expensive forms of insulation but 


has the added benefits of aesthetics and reduced condensation, as well as reduced energy 


consumption.  By installing double-glazing, you could save £106 each year. Costs for double-glazing 


can vary widely so do shop 


around. Based on your glazing 


area, however, a price of £32,020 


might be a guideline. 


 


It was also identified that the 


windows are causing problems 


with draughts. This could be for a 


number of reasons but a low cost 


way of improving this is to remove 


all the paint on the window pane 


and re-apply this should lead to a 


better fit in the window frame.  


 Insulation 
Savings 


Saving (kWh)  Cost Saving 
(£)  


Installation 
Cost  


Payback (Years)  


Figure 1 Window does not tightly into the frame
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We identified several draught areas within the school.  Draught proofing is a simple and low cost 


measure, which can usually be fitted by the school caretaker or site manager.  Materials are 


inexpensive and the improvements in both comfort and energy savings are significant.  Therefore 


this is recommended as a priority measure for the school. 


          


3.3 Lighting            


Lighting is a cost effective way to reduce fuel bills.  Reducing both the amount and time that lighting 


is used can be done through behavioural change and investment in controls.  In addition inefficient 


lighting can be replaced with more efficient lights that use up to 75% less energy. 


            


The following table summarises the opportunities for saving money on lighting:  
             


Control of 
Lighting 


8748 740 0 0 


T12 to T8 
Conversion 


8508 724 0 0 


   
            
Other opportunities for you to reduce your bills on lighting include:     


       


Encourage task lighting – making sure only occupied areas are lit, i.e. make sure that 1 teacher is 


not lighting the entire building unnecessarily.  This could be combined by labelling light switches to 


help teachers select the correct lighting. 


 


By switching off unnecessary lights, you could potentially save 8747 kWh or £740. This has been 


identified from your estimations on how many hours lights are on, the type of lights you currently 


use, the percentage of lights which are on in unoccupied areas/out of hours, and your overall 


working hours. 


 


Almost any 1.5 inch (also known as T12) diameter fluorescent tube, can be replaced instantly with a 


slimmer 1 inch diameter (or T8) tube.  These bulbs commonly use around 8% less energy than the 


equivalent.  Your organisation could potentially fit T8 bulbs to replace existing lights to provide the 


savings detailed in the table above. These bulbs cost the same amount as T12, and therefore can 


Lighting Savings Saving (kWh) Cost Saving (£) Installation Cost Payback (Years) 
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be replaced when existing bulbs blow (at no additional cost).  When replacing fluorescent bulbs, 


specify a triphosphor coating on all new tubes as this will make the bulbs last longer and remain 


brighter than normal fluorescent tubes. 


 


As well as changing bulbs, fittings can also make a big difference to lighting energy. Fluorescent 


tubes usually fit into one of two types of fitting – diffusers or reflectors.  Diffusers are generally 


plastic cases designed to reduce glare, while reflectors are generally mirrors reflecting and 


increasing the useful light received in the room.  As reflectors will increase the light within an area, 


bulbs can often be replaced with lower wattages or removed entirely.  There are additional 


considerations of glare, dimming capability and various frequencies of lights. It was noticed that the 


diffusers in the school where generally in need of a clean. This keeping these well maintained will 


increase their efficiency.  


  
2.3a A diffusers                                                                2.3b A reflector  
 
 
Ridgeway Primary Building also contains a large number of skylights found throughout the school.,  


 
Fig 2.4 Example of a skylight present at Ridgeway Primary 
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These skylights are a large source of natural light and in order to take full advantage of the benefit 


that they can offer they need to be maintained and clean regularly.  


 


Investments in controls can often yield further savings.  Lighting controls come in a variety of forms 


but can include Time Operated, Daylight Linked, Presence / Occupancy Sensors or Dimmers. 


 


Occupancy sensors help to ensure that lights are only operational when someone is there to require 


them.  Sensors can save up to 30% on lighting costs.  However, this option is not always suitable – 


for example where people are still for long periods at desks.  Time delay controls and photo-electric 


cells can provide similar benefits, and dimmers add additional elements of control over levels of 


lighting.  Therefore there are several further investments you can make which will reduce your 


energy consumption further. 


            
            


 
Fig 3-2 Lighting offers simple, low cost savings 
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3.4 Equipment            


            


Individual pieces of equipment within your school will usually consume relatively small amounts of 


energy.  However, cumulatively, they can represent a large proportion of your electrical 


consumption.  Therefore it is very important that equipment is only on when it is being used. 


 


Awareness campaigns are excellent ways of improving the switching off of equipment.  This needs 


to include all teachers and pupils (i.e. cleaners, security etc) to be effective.  As with lighting, stickers 


can also improve awareness of this. 


          


It is essential to switch off computers and other office equipment when not required.  Screen savers 


do not save energy, and in older computers the monitor can actually use up to 70% of the total 


computers energy.  Screensavers can be set to display a “turn me off” message if this would help 


staff.  Most printers and photocopiers have power save modes which are simple to use, and will 


automatically run at lower power when not in use.  Monitors were not set to hibernate mode which 


would automatically power computers down.  This can be done to a variety of levels and require 


different re-start times to suit the level of use of a computer.       


      


Switching off equipment at night, such as projectors, is an immediate and zero cost way to reduce 


energy use.  Smaller actions, for example simply filling up the kettle to the minimum level required, 


will also save energy.   


 


You could potentially save 6561kWh or £558 through switching off computers and other common 


office equipment.  If your school is very IT intensive, this value could be even higher. 


 


Refrigeration can be a significant energy consumer.  Simple measures can be taken to reduce this 


consumption.  Excessive cooling (as with excessive heating) wastes energy, and doors left 


open/poorly insulated will also use more energy and also pose health risks.  Open fronted 


refrigeration units can be fitted with night blinds, and refrigerator lights should be turned off during 


the nights to prevent further energy waste.  In addition, any additional source of heat should be 


removed from the refrigeration area to improve the heat balance.  For further information please 


contact us on the number provided above. 
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You have identified that high energy using equipment within your school includes a IT Suite, 


Interactive White Boards.  Therefore this equipment should be carefully monitored to ensure 


maximum efficiency.  For further advice about this type of equipment, please call CEN on 020 8683 


6600.      


            


3.5 Teachers and Pupils Awareness and school Integration  
       


When implementing the actions described within this report, it is recommended that you involve your 


teachers as much as possible, to enable them to provide input into the changes, and also better 


understand how to reduce energy consumption.  An energy plan setting targets and activities could 


be considered as a valuable tool to engage teachers, and also clarify which actions you wish to take 


forward and any other actions you consider practical. 


           


An Energy Plan could include the following actions: 


1) Monitor energy consumption and account for primary uses of energy 


2) Agree to realistic energy saving targets 


3) Adopt a policy of “Good Practice” in the operation of heating and electrical equipment  


4) Raise awareness of energy use among teachers and pupils 


5) Encourage no-cost behavioural change 


6) Use cost savings to finance further investments in energy efficiency or renewable technologies 


          


A member of staff could be designated as an "energy champion" or environment champion.  They 


would have responsibility for checking equipment and lights are turned off, and making sure other 


teachers and pupils  are aware of their environmental impacts and any environmental policy which 


your school may have.           


Energy and environmental action could be taken a step further within a management system.  


BS8555 and ISO14001 programmes can help you manage your organisation more efficiently, and 


gain recognition for your efforts and successes.       


    


By completing this school Energy Check, you have indicated that you are interested in energy 


efficiency, and the potential benefits this can bring to both financial bottom line and environmental 


improvement.  The guidance within this report is indicative according to the size and type of your 


organisation.  If you require further advice or help on any of the matters arising out of this report, 
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please contact CEN on 020 8683 6600 with your client reference to hand.    


     


3.6 Funding for Energy Efficiency Measures from Croydon Council 
 
Croydon Council is now in its third year of Carbon Trust and internal match funding for an innovative 


and successful programme to support Council buildings in implementing energy saving measures – 


The Local Authority Energy Finance (LAEF) scheme. The first year of the scheme alone yielded 


annual carbon dioxide emission savings of 400 tonnes/annum. It is now tried and trusted within the 


Borough as a powerful financial incentive in assisting the urgently needed shift to increased energy 


efficiency across all of the Council’s buildings. 


Croydon’s schools have been the main beneficiaries of the LAEF scheme with 44 projects 


completed to date and with projects at the pipeline stage in excess of £100,000. As interest has 


grown in the scheme, more and more schools have begun to realise the potential advantages, both 


financial and environmental, in making full use of the fund. This has been well demonstrated by a 


growing number of schools in the Borough signing up for their second or third LAEF project. 


The LAEF scheme works by funding the upfront costs of energy saving technology, for example 


cavity wall and loft insulation, draught proofing, lighting controls and pool covers. The loan is then 


paid back interest free as annual savings are realised on subsequent energy bills. Repayments are 


no more than the value of the energy saved and once the loan is repaid all savings are kept by the 


school. Essentially the measures pay for themselves. With energy prices almost guaranteed to rise 


for the foreseeable future, the financial benefits of energy saving technologies will only increase. 


Croydon Council is committed to improving and encouraging energy efficiency in schools and in the 


community. If your school would like to take advantage of this opportunity please contact me to 


discuss the financial details and current technology in further detail. Free, no obligation quotes are 


available at your request.  
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4  Energy Management Plan 
 


4.1 Summary of recommendations: 


 


 
 
The school needs to draft a clear and simple energy strategy with defined responsibilities, targets 


and objectives. This should entail the following actions: 


 


4.2 Promote Awareness 


Set up an ‘energy team’ to raise awareness amongst staff and students of how much energy is 


used; how to reduce the school’s energy use; and to engage staff and students in behaving more 


environmentally responsible. 


Nominate 20-30 students and members of staff to act as ‘energy monitors’ to perform tasks such as 


switching off lights or taking temperature readings. 


Thermometers should be prominently installed in classrooms to indicate the comfort level within the 


building to staff. 


Add stickers or posters in classrooms to remind students and staff to switch off lighting and electrical 


equipment when the rooms are unoccupied. 


Report the observed energy savings to staff and students through postings on notice boards and in 


classrooms.  


Ridgeway Primary School can reduce energy costs by a minimum of £2,130 per year by 
adopting an energy action strategy. The school must employ the following steps as part of its 
strategy: 
 


1) Promote awareness amongst students and staff 
2) Monitor energy consumption 
3) Account for the primary uses of energy 
4) Adopt a policy of ‘good practice’ 
5) Encourage behavioural change amongst students and staff 


 
The energy and cost savings will only be achieved if the measures detailed in this report are 
properly implemented.  
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4.3 Monitor Energy Consumption  


Keep records of annual figures for gas, electricity and water consumption in addition to cost. This 


will help provide a basis to determine savings compared with previous years. 


Conduct a proper survey of the school in order to determine which appliances and plant need to be 


replaced.  


Identify the barriers to making changes to the school’s energy use (e.g. finance; manpower; time; or 


security restrictions).  


 


4.4 Account for Primary Uses of Energy  


Place a more accurate cost on wasteful practices such as overheating, lighting after hours and 


leaking water pipes.  


Develop an action plan of prioritised activities to reduce energy consumption where excessive use is 


taking place (reduce temperature set points; reduce run time of boilers; replace lighting with more 


efficient type; introduce controls on plant; )  


Using the findings of the energy survey, arrive at:  


• The efficiency and consumption of plant (eg; boilers and lighting).  


• The running cost of energy consuming plant and equipment.  


• The suitability and efficiency of installed plant and equipment.  


• The cost of plant running over weekends and lights left on unnecessarily.  
 


4.5 Account for Primary Uses of Energy  


Develop a system to monitor where and how energy is being used in each of the main school 


energy cost centres and how efficiently it is being managed.  


Adopt better management of the heating and hot water systems to identify and reduce overheating. 


Adjust the main boiler controls as recommended above to ensure the school is not over heated or 


heated when there is no demand.  


Adopt behavioural change and electronic controls to reduce the costs of lighting by 20-30 per cent 


per annum. 


Better management of the IT suite could reduce electricity consumed here by half. 
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4.6 Encourage No-cost Behavioural Change  


Reduce the amount of wasted electricity: switch off or minimise use of equipment in all areas outside 


school hours, including computers; vending machines; lighting; office equipment and ventilation 


fans.  


Switch off or minimise use of equipment in areas which are not in use, including plant rooms; 


meeting rooms; store rooms and consider the installation of timer or occupancy controls.  


Prevent over-heating of the school by adopting a heating schedule that meets the needs of staff and 


students 


 


4.7 Use Savings to Invest in Further Energy Efficiency Measures  


Establish the effectiveness of measures taken by monitoring energy consumption and evaluate 


success of adopted measures and promote continuous improvement. 


Use quantified savings or projected savings to motivate spending on improving efficiencies in energy 


use.  


            
 
 
 







Ridgeway School 
 


22  


Section 2:  
Renewable Energy Appraisal 
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5 Executive Summary Renewable Energy  
 


5.1 Results of renewable feasibility assessment 
 
The table below provides a summary of the feasibility assessment. 
 


Technology Generation Feasible? Reasons 


Wind turbines (stand-alone) Electrical  • To close to local residents.  


Solar photovoltaics Electrical  • Areas of east to west (through south) facing 
unshaded pitched roofs 


Solar thermal Thermal  •  No year round demand for hot water 


Wood-fuel heating Thermal  • No available space for fuel storage and 
delivery access 


Ground source heating Thermal  • Available ground area  
• Compatible heating system 


Summary of feasible technologies 
 


5.2 Recommendations 
 


 Savings Cost  


Technology 
Energy 


generated 
[kWh/yr] 


Carbon 
Savings 
[kgC/yr] 


Financial 
Savings 


[£/yr] 


Guideline 
cost [£] 


Guideline cost 
after LCBP 


grant [£] 


Cost  per 
ton CO2[£/t]
(aft. LCBP) 


Payback
(aft. LCBP)


[yr] 
Option 1. 8 ° Pitched Roof 
Solar PV Sanyo Hybrid 


12.6 kWp (75.2 m2) 9,368 4,028 1,124 63,000 31,500 626 (313) 56 (28) 


Option 2. 42 °Pitched Roof 
Solar PV Sanyo Hybrid 


5.25 kWp (31.3 m2) 3,903 1,678 468 26,250 13,125 626 (313) 56 (28) 


Option 3. GSHP 
Ground A  20.025 kWh 69,340 5,704 1,546 32,544 16,272 285 (143) 21 (11) 


Option 4. All roof spaces used 
Solar PV Sanyo Hybrid 
– 12.6 kWp + Solar PV 
Sanyo Hybrid – 5.25 


kWp 


132721 5706 1592 89250 44625 626 (313) 56 (28) 


The sustainable energy options 
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Options 1, 2 and 3 
 
Both options 1,2 and 3 represent individual installations of the technologies. Option 3, the 
GSHP offers the greatest carbon saving. 
 
Option 4. 
 
Option 4 offers the maximum carbon savings, using both of the roof spaces. The site uses 
considerably more electricity than the PV panels produce, so the largest possible installation 
size will provide the greatest carbon savings.  However, the payback and initial cost of this 
option is much larger than option 3.  


5.3 Methodology 
 
The approach that has been taken in this study is as follows: 
 
1. Calculate the current carbon emissions related to the energy use of the building through 


space heating and electricity use. 
2. For the feasible technologies, estimate suitable system sizes giving energy produced 


and carbon offset through their application, guideline system costs and operational 
information. 


3. Calculate percentage of carbon offset through the use of renewable energy 
technologies  


4. Determine the best combinations of technologies to achieve the most cost-effective 
sustainable energy solution for the site. 


 
The relative merits and challenges related to each of the technology options can then assist 
Thornton Heath Early Years Centre with identifying the most suitable sustainable energy 
solution for the site. 
 
For each of the technology options, indicative supply and installation costs have been 
indicated. However, accurate costs cannot be established at this stage as design changes 
or site-specific factors e.g. ground survey, could impact the cost of integrating renewable 
carbon technologies on the site. Supply and installation costs are based on benchmark 
data; the financial data provided in this report is indicative only and is intended to assist the 
decision-making process when determining the most suitable sustainable energy solution. 
Where any of the proposed energy solutions are taken forwards, further feasibility studies 
could be required to accurately size the systems, after which a formal tender should be 
carried out in order to achieve competitive and accurate prices. 
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6 Roof and ground areas 
6.1 Roof 
The building has areas of pitched roofs. The first pitched roof that can be utilised is of an 8° 
inclination and has some shading due to vegetation; the area of roof that is un-shaded to 
75m2. There is a 45° pitched roof that is that is faces in a south east direction. As a result of 
this direction the PV will have a reduced output. This information will be used to calculate 
the potential sizing for PV and solar thermal renewable technologies 
 


6.2 Ground Area 
There is available external ground area of a 4500m2. This information will be used to assess 
the feasibility of Ground Source Heat Pump (GSHP) Installations 
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7 Feasibility study of the technologies 
In this section, the technical viability of the following renewable technologies has been assessed for 
Ridgeway School in order to rule out unfeasible options. 
 


• Building-mounted wind turbines: Building-mounted wind turbines are not yet a proven 
technology. A number of technical problems have been identified by manufacturers and are 
currently being investigated with the aim of rectifying these issues. This technology might 
therefore be available in the near future.  Therefore, CEN does not recommend the 
installation of building-mounted wind turbines in the current market environment. However, 
as the technology is continuing to develop, CEN can provide information on their 
characteristics, design requirements and the output estimated by the manufacturers, if 
Ridgeway School would still wish to consider this technology as an option. 


 


7.1 List of feasibility criteria per technology 
 
Table 5-1 shows the list of technical criteria necessary for a technology to be feasible.  
 


Technology Criteria  
Stand-alone wind 
turbines   


Wind speed Is the average wind speed greater than 6 m/s at hub height?3  
Clear air flow to turbine Is the area free from obstructions that could cause turbulence?  
Open land around 
proposed site Is there sufficient open land for the turbine to be installed?  


Distance to nearest 
property 


Are surrounding properties far enough away to be unaffected by turbine 
noise/flicker? 


 


Solar photovoltaics   


Roof orientation Are the roofs flat or orientated southeast/southwest (through south)?  
Roof space Is there sufficient unshaded roof area? * 
Solar thermal   


Roof orientation Are the roofs flat or orientated southeast/southwest (through south)?  
Roof space Is there sufficient unshaded roof area?  
Hot water demand Is there a year round hot water demand?  
Heating system Would a solar thermal collector be compatible with the planned heating system?  
Hot water storage Is there room for hot water storage vessels?   
Wood-fuel heating   


Heat demand Is there a year round heat demand?  
Fuel supply chain Is there an established fuel supply chain?   


Delivery logistics Is there sufficient space for a delivery vehicle e.g. vehicular access to storage 
hopper, turning circle?  
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* Assuming that the design is defined to meet these criteria 


Table 5-1: Technical feasibility of each technology 


7.2 Additional feasibility elements 
 
7.2.1 Photovoltaic’s 
 
The one area of available roof will be overshadowed for a proportion of the day. This 
shadowing will limit the available roof area. Photovoltaic’s will be assessed for further 
feasibility in section 6.  
  
Wind Turbines, Solar Thermal, and Biomass will not be taken forward for further 
assessment 


 
 


Storage Is there sufficient space for fuel storage to allow a reasonable number of 
deliveries? 


 


Plant room Is there sufficient space for a wood-fuel boiler and associated auxiliary 
equipment? 


 


Flue Can the flue be designed to meet planning authority requirements?  
Ground source heating   


Heat distribution system Is there a low-grade heat distribution system e.g. underfloor heating?  
Ground conditions Has a basic ground study concluded that the site is suitable for ground source 


heat pumps? 
 


Horizontal piping Is there a large area of open land where piping could be installed?  
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8 Renewable Technology Assessments  
 
Please note that all carbon saving percentages provided are in relation to carbon emissions 
related to the year round energy use 
 


8.1 Solar photovoltaic’s 
 
8.1.1 Site Information  
 
There is a lot of open space on the roof of the buildings. However, there is a significant 
amount of roof that will be overshadowed by vegetation on the flatter of the two roofs. This 
shadowing has limited the available roof space to place PV on and there will still be some 
reduction of performance related to these buildings (up to 5%) 
 
8.1.2 Product information 
Solar photovoltaic (PV) cells generate electricity. They are available in a range of products, 
such as bolt-on panels, solar tiles and glass-glass laminates. Images of and further 
information about these products can be found in the Annex. 
 
8.1.3 Carbon savings , estimated costs and Payback time. 
The estimates in Table 6-1 are based on the use of 210 Wp panels to generate the 
maximum amount of electricity for the available roof space. 
 
An indication of energy generation and cost data related to the use of PV panels installed on 
the roof is provided. 
 


 
Table 6-1: Examples of carbon savings and costs for PV panels 


 Savings Cost 


 


Technology  Energy 
generated 
[kWh/yr] 


Carbon 
Dioxide 
Savings 
[kgCO2/
yr] 


Financi
al 
Savings 
[£/yr] 


Guideline 
cost [£] 


Guideline 
cost after 
LCBP 
grant [£] 


Cost  per 
ton CO2[£/t] 
(aft. LCBP) 


Payback 
(aft. 
LCBP) 
[yr] 


Solar PV 
Sanyo Hybrid 
12.6 kWp (75.2 


m2) 
9,368 4,028 1,124 63,000 31,500 626 (313) 56 (28) 


Solar PV 
Sanyo Hybrid 
5.25 kWp (31.3 


m2) 
3,903 1,678 468 26,250 13,125 626 (313) 56 (28) 
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Assumptions: 
 
These outputs have been calculated assuming that the flatter roofs would be have the 
panels mounted on an A-frame pitched at 40 degrees or The roof is pitched at 42 degrees 
from horizontal and the panels would be oriented towards south-west (corresponding to a 
95% relative output). Shadowing of the panels would further reduce the efficiency of the 
panels by approximately 5% 
 
8.1.4 Life cycle cost implications 
 
There is limited maintenance associated with PV panels. Products generally have a 20 year 
guarantee, although they have been known to operate effectively after this time. The 
inverter that converts the direct current (DC) electricity to alternating current (AC) may 
require occasional servicing.  
 
If the electricity is generated when there is no electricity consumption, it can be exported to 
the Grid. These units of electricity can either be sold directly to the utility company or sold 
through ROC's 
 
 


8.2 Ground Source Heat Pumps 


8.2.1 Additional Site Information  


The ground around Ridgeway Primary School is suitable for both vertical and horizontal 
heat collection systems.  Suitable ground is available next to the new build that has 
underfloor heating, compatible with GSHP.  
 


8.2.2 Product information 


Ground Source Heat Pumps generate hot water that can be used in a wet heating system. 
The Ground source heat uses the Earth as either a heat source, when operating in heating 
mode, or a heat sink, when operating in cooling mode. Images of and further information 
about these products can be found in the annex.  
 


8.2.3 Carbon savings and estimated costs 


Data relating to the predicted performance of a range of ground source heat pump at the 
Ridgeway School can be found in Table 9-1.  
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Table 9-1: Performance of standalone GSHP at the site 
 


8.2.4 Life cycle cost implications 


 
The system maintenance of a GSHP is minimal. The piping infrastructure, like utility piping 
infrastructures, rarely requires maintenance. Only the pump may require maintenance work 
and it is easily accessible. An annual check on the pressure is required; this check can be 
undertaken by the site owner. 


 Savings Cost 


 


Technology  Energy 
generated 
[kWh/yr] 


Carbon 
Savings 
[kgC 
O2/yr] 


Financial 
Savings 


Guideline 
cost [£] 


Guideline 
cost after 
LCBP grant 
[£] 


Cost per KG 
carbon saved 
[£/Kg] 


Payback 


Ground A  20.025 
kW 69,340 5,704 1,546 32,544 16,272 285 (143) 21 (11) 
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Summary of options 


8.3 Renewable Technology solutions 
 


 Savings Cost  


Technology 
Energy 


generated 
[kWh/yr] 


Carbon 
Savings 


[kgC O2/yr]


Financial 
Savings 


[£/yr] 


Guideline 
cost [£] 


Guideline cost 
after LCBP 


grant [£] 


Cost  per 
ton CO2[£/t]
(aft. LCBP) 


Payback
(aft. LCBP)


[yr] 
Option 1. 8 ° Pitched Roof 


Solar PV Sanyo Hybrid 
12.6 kWp (75.2 m2) 9,368 4,028 1,124 63,000 31,500 626 (313) 56 (28) 


Option 2. 42 °Pitched Roof 
Solar PV Sanyo Hybrid 


5.25 kWp (31.3 m2) 3,903 1,678 468 26,250 13,125 626 (313) 56 (28) 


Option 3. GSHP 
Ground A  20.025 kWh 69,340 5,704 1,546 32,544 16,272 285 (143) 21 (11) 


Option 4. All roof spaces used 


Solar PV Sanyo Hybrid – 
12.6 kWp + Solar PV Sanyo 


Hybrid – 5.25 kWp 
13541 5706 1592 89250 44625 626 (313) 56 (28) 


The sustainable energy options 
 
 
Options 1, 2 and 3 
 
Both options 1,2 and 3 represent individual installations of the technologies. Option 3 the 
GSHP offers the greatest carbon saving. 
 
Option 4. 
 
Option 4 offers the maximum carbon savings, using both of the roof spaces. The site uses 
considerably more electricity than the PV panels produce, so the largest possible installation 
size will provide the greatest carbon savings to meet Croydon Council’s aim of reducing 
emissions by 15%. However, the payback and initial cost of this option is much larger than 
option 3. For this reason option 3 will be put forward for the Local Authority Energy Finance 
(LAEF) scheme.  
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9 Conclusion 
9.1 Going forward 
 
The aim of this study is to provide Ridgeway Primary School with an assessment of the 
potential for integrating renewable carbon technologies in the most cost effective way. 
Further feasibility assessments may be requires when taking forward the installation to the 
next stage. Certain assumptions have been made at this stage of the assessment and costs 
may vary with further investigation.  
 
The recommendations made in the report are based on the following criteria: cost, carbon 
offset, site suitability and local planning guidelines.  
 
Each solution has its merits and challenges and the value or burden of these should be 
quantified through detailed discussion. Specific merits/ challenges include: 
 


1 Cost - certain solutions are more cost effective than others in terms of energy 
produced per pound sterling spent. 


2 Obstructions around the building - large trees around the site means some 
overshadowing of some of the roof area where solar panels could be mounted. 


3 Further feasibility work - where the ground source heating option is pursued, 
further detailed feasibility study would be required. 
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10 Annexes 
10.1 Solar Photovoltaics (PV) 
 
Solar photovoltaics 


Product information 
 


 


  
a) Standard ‘bolt-on’ modules b) Sun Slates 


  
c) C21e d) Glass-glass laminate 


Source: solarcentury.com and BioRegional 


Annex Figure 1: Solar products 
 


Technology 
Electricity 
generated 


[kWh/kWp/yr] 


Roof area 
required 
[m2/kWp] 


Carbon 
savings [kgC 
O2/kWp/yr] 


Guideline 
cost4 [£/kWp] 


Guideline 
cost4 
[£/m2] 


Bolt-on modules, 
monocrystalline 830 7 88 6,000  820  


Sun slates 830 10 88 8,200  820  


C21e tiles 830 8 88 7,000  900  


Glass-glass laminates 830 9 88 9,800  1,090  


Source: solarcentury.com 
Annex Table 1: Outputs of solar photovoltaic products 
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Solar photovoltaics 


Technical details 


• PV panels convert light from the sun directly into electricity. 
Energy generating capacity 
• An indication of predicted energy outputs per kWp, for a range of PV products, is shown in 


Annex Table 1. As with wind energy, any electricity that is not consumed at the point of 
generation can be exported to the National Grid. 


Environmental requirements 
It is imperative that PV panels are free from overshadowing. Due to the way in which they 
are electrically connected, even if one small area of a panel is overshadowed, the efficiency 
of the panel - and even the PV array - will be significantly reduced, meaning that the output 
is much lower than predicted. It is essential, therefore, that PV products are mounted away 
from trees, other roof obstacles and shadows cast by surrounding buildings. 
Building design requirements 


• Roof-type: PV panels should ideally be mounted at tilt angle of 30 to 40 degrees to 
maximise solar gain throughout the year, although modern technologies allow for a lower 
tilt angle. In case of a flat roof, PV panels can be mounted on A-frames. Where a 
number of PV panels mounted on A-frames are installed, care should be taken to ensure 
one row does not overshadow the row behind. 


• Roof orientation: the roof should ideally be south-facing to maximise the efficiency of 
the panels. Panels mounted east or west at the optimum tilt angle would generate with 
90% of the output of an optimally-mounted, south-facing panel. Given the high cost of 
PV technology, it does not make financial sense to install PV at a significantly less than 
optimal orientation, especially if other technologies could be used instead. 


• Area required: with the example of a Sanyo hybrid panel, the roof area required would 
be approximately 1.25m2 on a pitched roof. On a flat roof, the same model would need 
3m2 when mounted using an A-frame. 


• PV panels can be mounted in landscape or portrait orientation to maximise the roof 
space. 


• On flat roofs, sufficient access space (minimum 0.5m) should be allowed around the rows of PV 
panels for maintenance purposes, if required. 


Maintenance 


• Maintenance for PV systems is negligible. The panels may require periodic cleaning, 
although when at tilt angle, run-off from rain is usually sufficient. 


• Isolators can be used in order to automatically highlight any problems that the system 
encounters. 


Auxiliary equipment required 


• A-frames (if required) 
• If excess energy is to be sold back to the Grid, an export meter s required. 
• An inverter is always required for a Grid connection. 
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Solar photovoltaics 


Installation and planning issues 


• With the range of PV products available, it is possible for PV to be integrated into the 
design of a building, minimising planning issues. Installation of PV is reasonably 
straightforward.  


• Planning permission is not normally required for building mounted PV if it does not project 
significantly beyond the roof slope. However, exceptions may apply for systems on listed 
buildings, in conservation areas or areas of outstanding natural beauty. 


Health and Safety issues 
• No PV module releases sufficient toxic materials to cause any harm during installation or 


maintenance. A small proportion of PV contains cadmium, the oxides of which are toxic in very 
small doses. Some of these may release toxic dust if crushed during disposal. 


Estimated costs 


• The capital cost of PV is relatively high compared to other renewable technologies. By 
installing PV in a new-build development, the cost of some building materials may be 
offset.  


• As well as directly offsetting electricity costs on the site and reducing the Climate Change Levy 
contribution, where applicable, income can be generated through exporting excess electricity or 
trading ROC’s.  
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Solar photovoltaics 


Additional Information 
Annex Figure 2 demonstrates how the height of the sun changes throughout the year. 
Therefore it is important to position solar panels in such a way that they will give an output 
during the winter months. If a panel were almost horizontal, although the output would be 
high during the summer, it would receive almost no irradiation during the winter, as the sun 
is lower. 
 


 
 


Source: NREL 
Annex Figure 2: Solar variations throughout the year 


 


 
Source: Solar Access 


Annex Figure 3: The reduction in output of a solar PV panel as the tilt angle and orientations change. 
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10.2 Ground Source Heating 
 
Ground source heating 


Product information 


  
a) GSHP pipe work   
Source: Geoscience Ltd. 


b) Pump housing and buffer tank  
 Source: Geoscience Ltd. 


Annex Figure 4: Ground source heating pipe work and pump 
 
• Ground source heating is a tried, tested and reliable means of providing space heating 


to buildings and is most often combined with under-floor heating. Such a heat 
distribution system is efficient due to low flow and return temperatures, and offers high 
levels of comfort for building occupants.  


• A ground source heating system comprises piping buried beneath the ground (horizontally or 
vertically) and a heat pump to extract the heat.  


• At a depth of a few metres, the temperature of the ground remains at a constant 12°C 
throughout the year. This constant temperature is the benefit of ground source heating 
over air source heating, as the installed pump is able to work at its optimal coefficient of 
performance (CoP). The CoP is the ratio of the units of heat energy ‘out’ to the units of 
electricity ‘in’, required for circulating the fluid and operating the heat pump. Piping can 
either be laid horizontally or vertically through borehole drilling. Fluid circulating through 
the pipes, extract heat from the surrounding earth. The warmed fluid runs through the 
heat exchanger in the heat pump, which operates in a similar way to a ‘reverse’ 
refrigerator. The heat pump raises the temperature of the fluid. This fluid, with an 
‘upgraded’ temperature, can then be used for underfloor heating. 
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Ground source heating 


Technical details 
• Vertical closed loop fields – a borehole is drilled to a depth of between 15 to 100 


metres. The size of the overall system will depend on the space heating requirements. 
• Horizontal closed loop fields – pipes are buried in horizontal trenches which are dug 


to a depth of 1 – 2 metres. 
• Open loop fields - water does not return once it passes through the system. 
• The flow temperature of underfloor heating, around 45°C, is lower than that required for 


domestic hot water at 50-60°C. The Coefficient of Performance (COP) of the pump, 
which is the ratio of the units of heat out to units of electricity in, will be lower when 
generating hot water compared to when supplying space heating. 


• The heat pump housing would be similar in size to a large refrigerator, although different 
manufacturers use different system configurations. There would have to be sufficient 
space for maintenance and repair access.  


• By operating the ground source heat pump overnight and storing the heat in a thermal 
store, users may be able to take advantage of cheaper electricity tariffs. 


Energy generating capacity 
• The ground source heat pump should have a CoP of 3 or more, in order to gain good 


carbon savings. That means that for every unit of electricity put into the system, 3 units 
of heat are produced. The water produced is a ‘low-grade’ temperature, around 40°C, 
which is unsuitable for traditional radiator systems that require much higher water 
temperatures. However, it is ideal for underfloor heating. 


• Ground source heat pumps can also be used for heating water, although not all manufacturers 
recommend this configuration. Heating water to a useful temperature means that the CoP 
reduces i.e. the system becomes less efficient. If heat pump systems are to be used for space 
and water heating, it is preferable that they run from different pumps. In this way, when the 
heating demand is low, one pump can be turned off rather than run at part load. 


Environmental requirements 
• Vertical drilling may be possible in areas that are free from obstructions. Where possible, 


borehole drilling on contaminated land should be avoided, although methods of boring in such 
areas have been developed.  


• A ground survey is required in order for the system to be correctly sized, as the rate of 
heat transfer will be dependent on soil properties. A drilling license may also be required.


• Laying the pipes horizontally in trenches is cheaper than boring vertical boreholes. 
However, a large area of open ground is required. 


Building design requirements 
• Horizontal pipes can be buried beneath paving and car parks but are generally not laid beneath 


buildings.  
• Sufficient space for the pump and buffer tank is required. 


Maintenance 
• System maintenance is minimal. The piping infrastructure, like utility piping infrastructures, rarely 


requires maintenance. Only the pump may require maintenance work and it is easily accessible. 
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Ground source heating 


Auxiliary equipment required 
• Thermal store 
• Low grade temperature heat distribution system 


Installation and planning issues 
• The pipes, buried below ground, do not require maintenance. The only visible part of a 


ground source heating system is the pump itself, which can be housed in a container 
about the size of a refrigerator and can be easily accessed should any maintenance be 
required. 


• If a ground source heat pump is to be installed, it should be considered from the earliest stages 
in a development’s design process, as a suitable heating system needs to be installed. 


Estimated costs 
• Electricity is required to operate the pump. Installing a heat pump to replace a gas-fired heating 


system is less economically favourable than one replacing electrical or oil heating systems. 
Vertical bore holes are more expensive than horizontal trenches. 


Additional Information 
• Ground source cooling is the inverse of the ground source heating system and 


operates, in effect, like a large refrigerator. One system can be installed to operate as a 
heating and cooling system. Such a system can increase the CoP, as during the cooling 
cycle, heat is put back into the ground to be extracted again later during the heating 
cycle. 


• Natural and passive ventilation should be considered before mechanical ventilation. Air 
conditioning should not be encouraged, especially on residential developments, due to the 
environmental impact it would have. 
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10.3 Financing low and zero carbon technologies 
 
Financing low and zero carbon solutions 


Certain technologies attract Enhanced Capital Allowance (ECA), enabling businesses to 
reap the economic benefits of the technologies within a shorter period. Please note that the 
calculations in Section 5 have assumed no grant funding or ECA. Therefore, if additional 
funding is applicable, the financial case for the technologies would be significantly more 
compelling.  
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Financing low and zero carbon solutions 


Government Grants 
The Client may apply to the Low Carbon Buildings Programme (LCBP) – Phase 1, Stream 2 
and Phase 2, depending on which solution is selected. Stream 2 of the LCBP is split into 
two categories, both of which are competitive: 
 


• Stream 2A – There is a maximum grant of £100k or 40-50% of total costs (excl. 
VAT). There will be quarterly deadlines for stream 2A applications. 


• Stream 2B – There is a maximum grant of £1m or 40-50% of total costs (excl. VAT). 
Deadlines for applications will be twice a year.  


Large commercial organisations including developers can apply for up to 40% of the total 
installation costs (excl. VAT). However, small to medium sized enterprises (SMEs) are 
entitled to an extra 10% uplift and can apply for up to 50% of the total installation costs 
(excl. VAT). To find out if your company qualifies as an SME, the LCBP regard them as 
follows: 


An SME is an organisation that has fewer than 250 employees and that satisfies at least 
one of the following conditions: annual turnover not exceeding €50million; and/or annual 
balance sheet total not exceeding €43million. 
Only one grant is available per installation location (incl. groups of buildings). Grants are 
available for projects across the UK, excluding the Channel Islands and the Isle of Man. 
 
Phase 2 is a non-competitive funding stream that is only open to public sector 
organisations, installations have to be completed by framework installers and benchmark 
costs per kilogram of carbon saved apply. This would not be a suitable stream for a biomass 
boiler installation as only boilers under 45kW comply. 
 
A number of energy efficiency measures must be undertaken in order to be eligible to apply 
for a low carbon buildings grant. These measures will ensure that energy requirements are 
minimised. 
 
More information is available on http://www.lowcarbonbuildings.org.uk/home/  
 
Alternatively if the Biomass option was chosen, the client could apply for a Bioenergy 
Capital Grant (a guaranteed 20 - 25%, though this cannot be taken in conjunction with any 
other government grant), which is available through UK installers that have successfully 
obtained BECG money to distribute to their customers directly. 
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Financing low and zero carbon solutions 


ESCo Model 
Energy service companies (ESCos) will undertake a more extensive service, managing the 
whole heating system and perhaps other services as well. An ESCo would be able to 
manage the monitoring and billing for heat and electricity to residents within the 
development. 
 
 


Renewable Obligation Certificates 
All energy producers are required to produce a certain proportion of their energy from 
renewable energy sources. For every unit of electricity produced in this way (normally 
measured in MWh), a credit is received, known as a Renewable Energy Obligation 
certificate (ROC). Producers that are unable to generate sufficient electricity from renewable 
sources are able to trade ROCs in order to gain the required amount, as specified in 
government legislation. Therefore any generator of electricity can benefit from this system. 
Usually, decentralised systems (e.g. roof-mounted PV panel system or small wind turbine) 
do not generate enough energy in order to become a ROC trader. However, some 
companies, such as Good Energy, will pay a sum per unit of energy generated to a number 
of ‘small generators’ in order to be able to trade ROCs. The tariff per unit of energy is 
normally very favourable in comparison with the value for which energy can be sold back to 
the Grid and the ROC system has the added benefit that all energy generated is included, 
not just excess production. 
Climate Change Levy 
Organisations that are required to pay Climate Change Levy (CCL) on fuel used can benefit 
from on-site generation of energy from mini CHP or renewable sources. The CCL does not 
apply to energy generated on site. 
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1 Executive Summary 
1.1 Reducing energy consumption and fuel bills 


The following table provides the key recommendations for your school.  


 


 
Our initial assessment indicates with a few simple low (or no) cost measures, your organisation 


could achieve the following.  


 


 Deliver environmental benefit with an energy saving of 26091kWh   


 Achieve financial savings of £2220 per year, and protect against future fuel price increases. 


 


Our initial analysis suggests that there would be no insulation cost and therefore no payback period 


for the suggested measures. The specific measures recommended, financial information and 


technical details are of course included in the attached report.     


         


          


1.2 Renewable Energy Options 


The following table provides key renewable options available to your organisation.  It was noted that 


you organisation already had a array of solar PV which was installed 2004.  Your school is therefore 


aware that renewable energy is an excellent investment, which can save costs in the longer term, 


and improve your organisations image. The solar PV that is being suggested below would be a 


increase of your exsiting array. In addition the costs noted below do not include grants available, 


which can often be at least 50% of the cost 


                                                 
1 Please note that total and cumulative savings do not incorporate the inter-relationships between measures. 


Top No/Low cost 
Measures 


Energy Savings 
(kWh pa) 


Cost Saving 
 (£ pa) 


Installation 
Cost (£) 


Payback period 
(years) 


Control of Lighting 9596 820 0 0 


Conversion to energy 
efficient lighting 


9298 791 0 0 


Switch Off Equipment 7197 612 0 0 


TOTAL1 26091 2220 0 0 







St James the Great  
 


3  


             


Solar PV (per 
kWp) 


110 80 5800 50 


  
 110kg of Carbon could be saved each year with the installation of a Solar PV (per kWp) 


system.         


 Implementing this renewable energy system will enable you to make a visible statement of 


your commitment to corporate social responsibility 


 


1.3 Next Steps            


CEN would be delighted to assist you in taking the next steps to realising the benefits of energy 


efficiency measures and renewable energy technologies. We offer free follow-up support and 


advice, helping you to implement the recommendations. We will support you in engaging teachers 


and pupils and developing an Energy Plan, setting out actions & targets CEN can then provide 


access to grant funding and discounted installations (should you wish to proceed).  


 


Of course the above support does not commit you to anything, but should you wish, CEN will then 


support you through the process to installation, and may be able to assist you in identifying grants 


available for energy saving systems.         


       


If you would like further information on any aspect of this report please do not hesitate to contact 


020 8683 6600.            
            


                                                 
2 Please note that all costs and savings indicated within this report are indicative estimates based on your figures and 
industry benchmarks.  Therefore if these measures are undertaken, where appropriate the necessary suppliers, installers 
and designers should be consulted to provide confirmed accurate details. 
 


Top Renewable 
options 


CO2 Savings (Kg 
pa)2 


Cost Savings (£ 
pa) 


Guideline 
Installation 


cost (£) 


£/KgCO2 
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2 Introduction 
Reducing energy consumption makes perfect sense – saving money, enhancing reputation and 


improving the environment.           


       


2.1 About the Report 


One of the main energy areas for your school is renewable energy. The first priority in considering a 


energy reform is reducing the need for this energy, and then using this energy more efficiency. The 


next consideration after implementation of the low/no cost scheme’s is renewable energy. As your 


school already knows renewable energy is a great opportunity for organisations to improve their 


environmental impact and green credentials and potentially reduce the running costs of their energy 


processes.  Different technologies will be viable for different locations and further information about 


this can be found within this report, with savings where applicable.  For more information please call 


CEN on 020 8683 6600          


  


            
            


2.2 An Overview of the Site 


St James the Great has 480 building occupants, and the building type has been classified as 


‘Education buildings Primary’ for the purposes of making comparisons with benchmark data. From 


the nature of the school (including size) benchmark data has been used within this report to assess 


energy performance against industry standards, and also assess equipment. 


            
2.1 Building age and tenancy, and the impact on opportunities for energy improvements 
           
As your building is relatively old, it is likely that the energy efficiency of the building will be relatively 


poor. Therefore, your organisation could substantially benefit from incorporating the measures 


indicated in this report.  In particular, changes to the building insulation and heating system could 


provide significant energy savings.  Behavioural measures often have very high associated energy 


savings with zero cost, and therefore we recommend that the use and control of energy using 


equipment is carefully considered to identify the savings within this report    
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Your school currently does not own the premises as the building is owned by the council.  Therefore, 


any installation works suggested within this report may need to be agreed or negotiated with the 


council.  The budget available from both the school and council may dictate the scale of work which 


could be completed, however many low cost and behavioural measures can be undertaken as quick 


wins.           


            


2.2 Energy Consumption         


            


The current annual gas consumption of the site is 207800 kWh pa and the current electricity 


consumption is 95960 kWh.  This equates to costs of £7273 and £8160 respectively within the 


consumption year provided. The following table provides a summary of your annual energy 


consumption: 


 
 


  Annual Consumption Annual Cost Annual CO2 emissions 


Utility kWh % £ % 
 kgCO2 % 


Electricity 95960 32 8160 53% 40500 50 


Gas 207800 68 7273 47% 40310 50 


         


2.3 Current Building Performance        


       


The following graphs highlight your current energy consumption, and costs before and after 


implementing the areas indicated by this report, including a comparison with benchmark data:  


 


 


          


 
 
 
 
  


 
Chart 1-1 Current Energy Performance                       Chart 1-2 Energy Saving Opportunities 
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2.2.1 Comparison with Benchmark Data        


The following graphs demonstrate the comparison between industry best practice for your sector, 


typical practice and the current energy consumption at your site.  


Chart 2-1 Heat consumption against benchmark,     Chart 2-2 Electricity consumption against benchmark 
 


Fuel prices vary across the country, and often change quickly.  Please note that if you did not enter 


your energy costs, they will have been estimated based on current typical market prices.  We also 


estimate that fossil fuel prices will rise by around 6% p.a.  The savings you make on your energy 


bills now will grow year on year making energy efficiency an area that your organisation cannot 


afford to ignore.     


  


2.3 Summary of Energy Performance Compared with Benchmark   


  


The site could potentially improve its electricity consumption levels as they are currently above 


typical consumption levels for your sector.  Particular areas of this report to consider include lighting 


and machinery, and ensuring that equipment is turned off when not in use, and power is not wasted. 
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3 Energy Efficiency 
3.1 Heating systems and Controls        


            
Heating is one of the biggest consumers of energy within an organisation. Heating consumption and 


bills can be reduced within your organisation through a combination of improved controls, equipment 


and insulation.            


            


We have identified these potential savings that your organisation may be able to achieve through 


making changes to your heating system. 


 


• It was noted that there are locks over the Thermostactic Radiator Values (TRV’s), for child safety, 


that can only be changed by the site manager. Teacher training on how to change the temperature 


on the TVR’s will save energy, as it will encourage the teachers to reduce the temperature rather 


than open windows.  


 


 
Fig 3-1 Simply using controls effectively can save £'s at no or little cost 


 


• It was observed that your boiler and pipework are sufficiently insulated.  When insulation is old, it 


may be possible to improve efficiency by replacing or upgrading this insulation, therefore this should 


be monitored alongside maintenance of the boiler and heating system. 


 


• Several windows were open whilst the heating was on suggesting that the temperature is set 


too high.  
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Zoning  
          
There is 5 heating zone system installed in your school,. This means that temperatures of rooms 


with high occupancy levels/electronic equipment can be kept cooler than those without.  This could 


provide savings through area-specific reductions in heating temperature. This zoning control should 


be reviewed with the heating management company to help overcome the overheating problems 


that you presently suffer from in some of the classrooms.      


     
 


3.2 Insulation            


            
All buildings lose heat through the walls, ceiling, floor and windows.  If these areas are better 


insulated, then less heat will be lost, and therefore less energy will be required to heat the building 


overall.  Insulation type, cost and efficiency will vary greatly according to the type of building 


structure your school currently occupies.  It is always recommended that before considering any 


type of insulation you check any existing insulation and your building structure.  CEN can help with 


quotes and recommend installers, please call 020 8683 6600 for more information on insulation 


measures.           


 


We identified several draught areas within the school.  Draught proofing is a simple and low cost 


measure, which can usually be fitted by the school caretaker or site manager.  Materials are 


inexpensive and the improvements in both comfort and energy savings are significant.  Therefore 


this is recommended as a priority measure for the school. 
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3.3 Lighting            


Lighting is a cost effective way to reduce fuel bills.  Reducing both the amount and time that lighting 


is used can be done through behavioural change and investment in controls.  In addition inefficient 


lighting can be replaced with more efficient lights that use up to 75% less energy. 


            


The following table summarises the opportunities for saving money on lighting:   


         


Lighting Savings Saving (kWh) Cost Saving (£) Installation Cost Payback (Years)


Control of Lighting 9596 £820 £0 0.0 


T12 to T8 Conversion 9298 £791 £0 0.0 


            
   
            
Other opportunities for you to reduce your bills on lighting include:     


       


Encourage task lighting – making sure only occupied areas are lit, i.e. make sure that 1 teacher is 


not lighting the entire building or room unnecessarily.  This could be combined by labelling light 


switches to help teachers select the correct lighting. This would a potentially be relativity easy for 


your school as you have zone lighting present in all the rooms. This zoned lighting in the building 


would enable, when daylight is sufficient, lights nearest the windows should be switched off whilst 


those deeper in eth room can be left on to create an even light throughout the room. 


 


By switching off unnecessary lights, you could potentially save 9595.8 kWh or £820.This has been 


identified from your estimations on how many hours lights are on, the type of lights you currently 


use, the percentage of lights which are on in unoccupied areas/out of hours, and your overall 


working hours. Another low/no cost measure is to swirch of lights that are on in rooms with skylights 


present during day light hours.  


 


Almost any 1.5 inch (also known as T12) diameter fluorescent tube, can be replaced instantly with a 


slimmer 1 inch diameter (or T8) tube.  These bulbs commonly use around 8% less energy than the 


equivalent.  Your organisation could potentially fit T8 bulbs to replace existing lights to provide the 


savings detailed in the table above. These bulbs cost the same amount as T12, and therefore can 


be replaced when existing bulbs blow (at no additional cost).  When replacing fluorescent bulbs, 
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specify a triphosphor coating on all new tubes as this will make the bulbs last longer and remain 


brighter than normal fluorescent tubes. 


 


As well as changing bulbs, fittings can also make a big difference to lighting energy. Fluorescent 


tubes usually fit into one of two types of fitting – diffusers or reflectors.  Diffusers are generally 


plastic cases designed to reduce glare, while reflectors are generally mirrors reflecting and 


increasing the useful light received in the room.  As reflectors will increase the light within an area, 


bulbs can often be replaced with lower wattages or removed entirely.  There are additional 


considerations of glare, dimming capability and various frequencies of lights. 


 


Investments in controls can often yield further savings.  Lighting controls come in a variety of forms 


but can include Time Operated, Daylight Linked, Presence / Occupancy Sensors or Dimmers. 


 


Occupancy sensors help to ensure that lights are only operational when someone is there to require 


them.  Sensors can save up to 30% on lighting costs.  However, this option is not always suitable – 


for example where people are still for long periods at desks.  Time delay controls and photo-electric 


cells can provide similar benefits, and dimmers add additional elements of control over levels of 


lighting.  Therefore there are several further investments you can make which will reduce your 


energy consumption further. 


 


 
            
            


 
Fig 3-2 Lighting offers simple, low cost savings 
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3.4 Equipment            


            


Individual pieces of equipment within your school will usually consume relatively small amounts of 


energy.  However, cumulatively, they can represent a large proportion of your electrical 


consumption.  Therefore it is very important that equipment is only on when it is being used. 


 


Awareness campaigns are excellent ways of improving the switching off of equipment.  This needs 


to include all teachers and pupils (i.e. cleaners, security etc) to be effective.  As with lighting, stickers 


can also improve awareness of this. 


          


It is essential to switch off computers and other office equipment when not required.  Screen savers 


do not save energy, and in older computers the monitor can actually use up to 70% of the total 


computers energy.  Screensavers can be set to display a “turn me off” message if this would help 


staff.  Most printers and photocopiers have powersave modes which are simple to use, and will 


automatically run at lower power when not in use.  Monitors were not set to hibernate mode which 


would automatically power computers down.  This can be done to a variety of levels and require 


different re-start times to suit the level of use of a computer.         


      


Switching off equipment at night, such as vending machines, is an immediate and zero cost way to 


reduce energy use.  Smaller actions, for example simply filling up the kettle to the minimum level 


required, will also save energy.   


 


You could potentially save 7197kWh or £612 through switching off computers and other common 


office equipment.  If your school is very IT intensive, this value could be even higher. 


 


Refrigeration can be a significant energy consumer.  Simple measures can be taken to reduce this 


consumption.  Excessive cooling (as with excessive heating) wastes energy, and doors left 


open/poorly insulated will also use more energy and also pose health risks.  Open fronted 


refrigeration units can be fitted with night blinds, and refrigerator lights should be turned off during 


the nights to prevent further energy waste.  In addition, any additional source of heat should be 


removed from the refrigeration area to improve the heat balance.  For further information please 


contact us on the number provided above. 
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Air conditioning/ventilation controls can deliver significant savings – it takes energy to heat and cool 


air down, and if that air is then removed, the money used to heat/cool the air is lost, and the old air 


needs to be replaced with new air at the correct temperature.  Natural ventilation should be 


maximised wherever possible.  Ventilation systems should not be running when the building is not 


occupied, and indeed can often be set to only be used at certain times or the day/week/year.  


Careful consideration between the balance of heating and ventilation (both artifical and physical – 


i.e. opening windows) is required, to ensure that energy is not being used unnecessarily (e.g. 


heating and cooling simultaneously).  Air conditioning should be set to come on at 24°C and should 


not compete with heating.  Leaving air conditioning on at night will greatly increase running costs. 


 


You have identified that high energy using equipment within your school includes a IT suite and 


interactive white board.  Therefore this equipment should be carefully monitored to ensure maximum 


efficiency.  For further advice about this type of equipment, please call CEN on 020 8683 6600. 


     


           


3.5 Monitoring, measuring and billing    


            
It is recommended that meter readings where possible are recorded for all utilities on a monthly or 


even weekly basis to identify trends and patterns, and most importantly potential problems such as 


water/gas leaks that will allow you to make corrections and hence reduce your fuel bill further. 


 


In addition, the meter readings taken by your school can then be compared to those found on your 


bill, helping you identify any overcharging errors from your supplier (estimated readings are often 


used by utility companies to save costs in meter reading, and are sometimes over estimated). 


 


Improved monitoring and targeting will maintain energy performance and prevent future energy 


waste. 


 


In addition, your school hours may suit different energy tariffs.  For example a day/night tariff will 


help you achieve savings if your organisation often operates through the night. 
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3.6 Teachers and Pupils Awareness and School Integration  


        


            
When implementing the actions described within this report, it is recommended that you involve your 


teachers as much as possible, to enable them to provide input into the changes, and also better 


understand how to reduce energy consumption.  An energy plan setting targets and activities could 


be considered as a valuable tool to engage teachers, and also clarify which actions you wish to take 


forward and any other actions you consider practical. 


           


An Energy Plan could include the following actions: 


 


1) Monitor energy consumption and account for primary uses of energy 


2) Agree to realistic energy saving targets 


3) Adopt a policy of “Good Practice” in the operation of heating and electrical equipment  


4) Raise awareness of energy use among teachers and pupils 


5) Encourage no-cost behavioural change 


6) Use cost savings to finance further investments in energy efficiency or renewable technologies 


          


A member of staff could be designated as an "energy champion" or environment champion.  They 


would have responsibility for checking equipment and lights are turned off, and making sure other 


teachers and pupils are aware of their environmental impacts and any environmental policy which 


your school may have.           


 


Energy and environmental action could be taken a step further within a management system.  


BS8555 and ISO14001 programmes can help you manage your organisation more efficiently, and 


gain recognition for your efforts and successes.       


    


By completing this school Energy Check, you have indicated that you are interested in energy 


efficiency, and the potential benefits this can bring to both financial bottom line and environmental 


improvement.  The guidance within this report is indicative according to the size and type of your 


organisation.  If you require further advice or help on any of the matters arising out of this report, 


please contact CEN on 020 8683 6600 with your client reference to hand.    
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3.7 Funding for Energy Efficiency Measures from Croydon Council 
 
Croydon Council is now in its third year of Carbon Trust and internal match funding for an innovative 


and successful programme to support Council buildings in implementing energy saving measures – 


The Local Authority Energy Finance (LAEF) scheme. The first year of the scheme alone yielded 


annual carbon dioxide emission savings of 400 tonnes/annum. It is now tried and trusted within the 


Borough as a powerful financial incentive in assisting the urgently needed shift to increased energy 


efficiency across all of the Council’s buildings. 


Croydon’s schools have been the main beneficiaries of the LAEF scheme with 44 projects 


completed to date and with projects at the pipeline stage in excess of £100,000. As interest has 


grown in the scheme, more and more schools have begun to realise the potential advantages, both 


financial and environmental, in making full use of the fund. This has been well demonstrated by a 


growing number of schools in the Borough signing up for their second or third LAEF project. 


The LAEF scheme works by funding the upfront costs of energy saving technology, for example 


cavity wall and loft insulation, draught proofing, lighting controls and pool covers. The loan is then 


paid back interest free as annual savings are realised on subsequent energy bills. Repayments are 


no more than the value of the energy saved and once the loan is repaid all savings are kept by the 


school. Essentially the measures pay for themselves. With energy prices almost guaranteed to rise 


for the foreseeable future, the financial benefits of energy saving technologies will only increase. 


Croydon Council is committed to improving and encouraging energy efficiency in schools and in the 


community. If your school would like to take advantage of this opportunity please contact me to 


discuss the financial details and current technology in further detail. Free, no obligation quotes are 


available at your request.  
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 4 Energy Management Plan 
 


4.1 Summary of recommendations: 


 


 
 
The school needs to draft a clear and simple energy strategy with defined responsibilities, targets 


and objectives. This should entail the following actions: 


 


4.2 Promote Awareness 


Set up an ‘energy team’ to raise awareness amongst staff and students of how much energy is 


used; how to reduce the school’s energy use; and to engage staff and students in behaving more 


environmentally responsible. 


Nominate 20-30 students and members of staff to act as ‘energy monitors’ to perform tasks such as 


switching off lights or taking temperature readings. 


Thermometers should be prominently installed in classrooms to indicate the comfort level within the 


building to staff. 


Add stickers or posters in classrooms to remind students and staff to switch off lighting and electrical 


equipment when the rooms are unoccupied. 


Report the observed energy savings to staff and students through postings on notice boards and in 


classrooms.  


St James the Great can reduce energy costs by a minimum of £2,220 per year by adopting an 
energy action strategy. The school must employ the following steps as part of its strategy: 
 


1) Promote awareness amongst students and staff 
2) Monitor energy consumption 
3) Account for the primary uses of energy 
4) Adopt a policy of ‘good practice’ 
5) Encourage behavioural change amongst students and staff 


 
The energy and cost savings will only be achieved if the measures detailed in this report are 
properly implemented.  
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4.3 Monitor Energy Consumption  


Keep records of annual figures for gas, electricity and water consumption in addition to cost. This 


will help provide a basis to determine savings compared with previous years. 


Conduct a proper survey of the school in order to determine which appliances and plant need to be 


replaced.  


Identify the barriers to making changes to the school’s energy use (e.g. finance; manpower; time; or 


security restrictions).  


 


4.4 Account for Primary Uses of Energy  


Place a more accurate cost on wasteful practices such as overheating, lighting after hours and 


leaking water pipes.  


Develop an action plan of prioritised activities to reduce energy consumption where excessive use is 


taking place (reduce temperature set points; reduce run time of boilers; replace lighting with more 


efficient type; introduce controls on plant; )  


Using the findings of the energy survey, arrive at:  


• The efficiency and consumption of plant (eg; boilers and lighting).  


• The running cost of energy consuming plant and equipment.  


• The suitability and efficiency of installed plant and equipment.  


• The cost of plant running over weekends and lights left on unnecessarily.  
 


4.5 Account for Primary Uses of Energy  


Develop a system to monitor where and how energy is being used in each of the main school 


energy cost centres and how efficiently it is being managed.  


Adopt better management of the heating and hot water systems to identify and reduce overheating. 


Adjust the main boiler controls as recommended above to ensure the school is not over heated or 


heated when there is no demand.  


Adopt behavioural change and electronic controls to reduce the costs of lighting by 20-30 per cent 


per annum. 


Better management of the IT suite could reduce electricity consumed here by half. 
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4.6 Encourage No-cost Behavioural Change  


Reduce the amount of wasted electricity: switch off or minimise use of equipment in all areas outside 


school hours, including computers; vending machines; lighting; office equipment and ventilation 


fans.  


Switch off or minimise use of equipment in areas which are not in use, including plant rooms; 


meeting rooms; store rooms and consider the installation of timer or occupancy controls.  


Prevent over-heating of the school by adopting a heating schedule that meets the needs of staff and 


students 


 


4.7 Use Savings to Invest in Further Energy Efficiency Measures  


Establish the effectiveness of measures taken by monitoring energy consumption and evaluate 


success of adopted measures and promote continuous improvement. 


Use quantified savings or projected savings to motivate spending on improving efficiencies in energy 


use.  
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Section 2:  
Renewable Energy Appraisal 
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4 Executive Summary Renewable Energy  
 


4.1 Results of renewable feasibility assessment 
 
The table below provides a summary of the feasibility assessment. 
 


Technology Generation Feasible? Reasons 


Wind turbines (stand-alone) Electrical  • Insufficient open area for installation of a 
stand-alone wind turbine 


Solar photovoltaics Electrical  • Areas of east to west (through south) facing 
unshaded pitched roofs 


Solar thermal Thermal  • No year round demand for hot water 


Wood-fuel heating Thermal  • No available space for fuel storage and 
delivery access 


Ground source heating Thermal  • No available ground area  
• Incompatible heating system 


Summary of feasible technologies 
 


4.2 Recommendations 
 


 Savings Cost  


Technology 
Energy 


generated 
[kWh/yr] 


Carbon 
Savings 


[kgCO2/yr]


Financial 
Savings 


[£/yr] 


Guideline 
cost [£] 


Guideline cost 
after LCBP 


grant [£] 


Cost  per 
ton 
CO2[£/t] 
(aft. LCBP)


Payback 
(aft. LCBP)


[yr] 


Option 1. Adding to Original Display 
Solar PV Sanyo 
Hybrid 14.7 kWp 
(87.7 m2) 


11,868 5,103 1,424 73,500 36,750 576 (288) 52 (26) 


 Option 2. Pitched Roof 
Solar PV Sanyo 
Hybrid 7.35 kWp 
(43.9 m2) 


5,934 2,552 712 36,750 18,375 576 (288) 52 (26) 


Option 3. All roof spaces used 
Solar PV Sanyo 
Hybrid – 14.7 kWp + 
Solar PV Sanyo 
Hybrid – 7.35 kWp 


17,801 7,655 2,136 110,250 55,125 576 (288) 52 (26) 


The sustainable energy options 
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Options 1 and 2 
Both options 1 and 2 represent individual installations of the technology. The larger of the 
installation, Option 1 (adding to original display) offers the greatest carbon saving. 
 
Option 3. 
Option 3 offers the maximum carbon savings, using both of the roof spaces. The site uses 
considerably more electricity than the PV panels produce, so the largest possible installation size 
will provide the greatest carbon savings. 


4.3 Methodology 
 
The approach that has been taken in this study is as follows: 
 
1. Calculate the current carbon emissions related to the energy use of the building through space 


heating and electricity use. 
2. For the feasible technologies, estimate suitable system sizes giving energy produced and 


carbon offset through their application, guideline system costs and operational information. 
3. Calculate percentage of carbon offset through the use of renewable energy technologies  
4. Determine the best combinations of technologies to achieve the most cost-effective 


sustainable energy solution for the site. 
 
The relative merits and challenges related to each of the technology options can then assist St 
James the Great with identifying the most suitable sustainable energy solution for the site. 
 
For each of the technology options, indicative supply and installation costs have been indicated. 
However, accurate costs cannot be established at this stage as design changes or site-specific 
factors e.g. ground survey, could impact the cost of integrating renewable carbon technologies on 
the site. Supply and installation costs are based on benchmark data; the financial data provided in 
this report is indicative only and is intended to assist the decision-making process when determining 
the most suitable sustainable energy solution. Where any of the proposed energy solutions are 
taken forwards, further feasibility studies could be required to accurately size the systems, after 
which a formal tender should be carried out in order to achieve competitive and accurate prices. 
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5 Roof and ground areas 
5.1 Roof 


 
There are two available areas of pitched roof.  One already houses an array that was installed in 
2004, however there is space for addition PV to be installed.  There is another south facing roof, but 
as there is a deciduous tree to the south of the building which would present significant shading 
issues particularly during the summer when the tree was in full foliage.  
 


5.2 Ground Area 
 


There is a 7500 m2 outside area that is owned by St James the Great.  This information will be used 
to assess the feasibility of Ground Source Heat Pump Installations. 
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6 Feasibility study of the technologies 
In this section, the technical viability of the following renewable technologies has been assessed for 
the St James the Great School site in order to rule out unfeasible options. 
 


• Building-mounted wind turbines: Building-mounted wind turbines are not yet a proven 
technology. A number of technical problems have been identified by manufacturers and are 
currently being investigated with the aim of rectifying these issues. This technology might 
therefore be available in the near future.  Therefore, CEN does not recommend the 
installation of building-mounted wind turbines in the current market environment. However, 
as the technology is continuing to develop, CEN can provide information on their 
characteristics, design requirements and the output estimated by the manufacturers, if St 
James the Great School would still wish to consider this technology as an option. 


 


6.1 List of feasibility criteria per technology 
 
Table 5-1 shows the list of technical criteria necessary for a technology to be feasible.  
 
 


Technology Criteria  
Stand-alone wind 
turbines   


Wind speed Is the average wind speed greater than 6 m/s at hub height?3  
Clear air flow to turbine Is the area free from obstructions that could cause turbulence?  
Open land around 
proposed site Is there sufficient open land for the turbine to be installed?  


Distance to nearest 
property 


Are surrounding properties far enough away to be unaffected by turbine 
noise/flicker? 


 


Solar photovoltaics   


Roof orientation Are the roofs flat or orientated southeast/southwest (through south)?  
Roof space Is there sufficient unshaded roof area?  
Solar thermal   


Roof orientation Are the roofs flat or orientated southeast/southwest (through south)?  
Roof space Is there sufficient unshaded roof area?  
Hot water demand Is there a year round hot water demand?  
Heating system Would a solar thermal collector be compatible with the planned heating system?  
Hot water storage Is there room for hot water storage vessels?   
Wood-fuel heating   


Heat demand Is there a year round heat demand?  
Fuel supply chain Is there an established fuel supply chain?   


Delivery logistics Is there sufficient space for a delivery vehicle e.g. vehicular access to storage 
hopper, turning circle?  
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* Assuming that the design is defined to meet these criteria 


Table 5-1: Technical feasibility of each technology 


6.2 Additional feasibility elements 
 
6.2.1 Photovoltaic’s 
 
Part of the roof will be overshadowed for a proportion of the day during winter.  This shadowing will 
limit the available roof area.  Photovoltaics will be assessed for further feasibility in section 6.  
 
Wind Turbines, Solar Thermal, Biomass and GSHP will not be taken forward for 
further assessment 
 
 


 
 
 


Storage Is there sufficient space for fuel storage to allow a reasonable number of 
deliveries? 


 


Plant room Is there sufficient space for a wood-fuel boiler and associated auxiliary 
equipment? 


 


Flue Can the flue be designed to meet planning authority requirements?  
Ground source heating   


Heat distribution system Is there a low-grade heat distribution system e.g. underfloor heating?  
Ground conditions Has a basic ground study concluded that the site is suitable for ground source 


heat pumps? 
 


Horizontal piping Is there a large area of open land where horizontal piping could be installed?  
Vertical piping Is there an area of open land ground suitable for vertical piping? Can 


underground obstacles be avoided? 
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7 Renewable Technology Assessments  
7.1 Solar photovoltaics 
 
7.1.1 Site Information  
 
The school is situated on a large plot of owned land this decreases the disturbance to local 
residents. There are two available pitched roofs that face in a southerly direction that could 
accommodate a PV array. Once of these roofs already houses an installation from a 2004 project.  
 
7.1.2 Product information 
 
Solar photovoltaic (PV) cells generate electricity. They are available in a range of products, such as 
bolt-on panels, solar tiles and glass-glass laminates. Images of and further information about these 
products can be found in the Annex. 
 
7.1.3 Carbon savings , estimated costs and Payback time. 
 
The estimates in Table 6-1 are based on the use of 210 Wp panels to generate the maximum 
amount of electricity for the available roof space. 
 
An indication of energy generation and cost data related to the use of PV panels installed on the roof 
is provided. 
 
 


 Savings Cost  


Technology 
Energy 


generated 
[kWh/yr] 


Carbon 
Savings 


[kgC O2/yr]


Financial 
Savings 


[£/yr] 


Guideline 
cost [£] 


Guideline cost 
after LCBP 


grant [£] 


Cost  per 
ton CO2[£/t]
(aft. LCBP)


Payback
(aft. LCBP)


[yr] 
Option 1. Adding to Original Display 


Solar PV Sanyo 
Hybrid 14.7 kWp 
(87.7 m2) 


11,868 5,103 1,424 73,500 36,750 576 (288) 52 (26) 


 Option 2. Pitched Roof 
Solar PV Sanyo 
Hybrid 7.35 kWp 
(43.9 m2) 


5,934 2,552 712 36,750 18,375 576 (288) 52 (26) 


Option 3. All roof spaces used 
Solar PV Sanyo 
Hybrid – 14.7 kWp + 
Solar PV Sanyo 
Hybrid – 7.35 kWp 


17,801 7,655 2,136 110,250 55,125 576 (288) 52 (26) 


 
Table 6-1: Examples of carbon savings and costs for PV panels 
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Assumptions: 
These outputs have been calculated assuming that the roofs are pitched at 35 and 20 degrees from 
horizontal and the panels would be oriented towards south (corresponding to a 99% and 95% 
relative output respectively). Shadowing of the panels would further reduce the efficiency of the 
panels by approximately 5% 
 
7.1.4 Life cycle cost implications 
There is limited maintenance associated with PV panels. Products generally have a 20 year 
guarantee, although they have been known to operate effectively after this time. The inverter that 
converts the direct current (DC) electricity to alternating current (AC) may require occasional 
servicing.  
 
If the electricity is generated when there is no electricity consumption, it can be exported to the Grid. 
These units of electricity can either be sold directly to the utility company or sold through ROCs 
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Summary of options 


7.2 Renewable Technology solutions 
 


 Savings Cost  


Technology 
Energy 


generated 
[kWh/yr] 


Carbon 
Savings 


[kgC O2/yr]


Financial 
Savings 


[£/yr] 


Guideline 
cost [£] 


Guideline cost 
after LCBP 


grant [£] 


Cost  per 
ton CO2[£/t]
(aft. LCBP)


Payback
(aft. LCBP)


[yr] 
Option 1. Adding to Original Display 


Solar PV Sanyo 
Hybrid 14.7 kWp 
(87.7 m2) 


11,868 5,103 1,424 73,500 36,750 576 (288) 52 (26) 


 Option 2. Pitched Roof 
Solar PV Sanyo 
Hybrid 7.35 kWp 
(43.9 m2) 


5,934 2,552 712 36,750 18,375 576 (288) 52 (26) 


Option 3. All roof spaces used 
Solar PV Sanyo 
Hybrid – 14.7 kWp + 
Solar PV Sanyo 
Hybrid – 7.35 kWp 


17,801 7,655 2,136 110,250 55,125 576 (288) 52 (26) 


Table 7-1: Renewable energy solutions for the St James the Great site 
 


7.3 Options 1 and 2 
 


Both options 1 and 2 represent individual installations of the technology. The larger of the 
installation, Option 1 (adding to original display) offers the greatest carbon saving. 
 
Option 3. 
 
Option 3 offers the maximum carbon savings, using both of the roof spaces. The site uses 
considerably more electricity than the PV panels produce, so the largest possible installation size 
will provide the greatest carbon savings to meet Croydon Council’s aim of reducing emissions by 
15%.  
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8 Conclusion 
8.1 Going forward 
 
The aim of this study is to provide St James the Great School with an assessment of the potential 
for integrating renewable carbon technologies in the most cost effective way. Further feasibility 
assessments may be requires when taking forward the installation to the next stage. Certain 
assumptions have been made at this stage of the assessment and costs may vary with further 
investigation.  
 
The recommendations made in the report are based on the following criteria: cost, carbon offset, site 
suitability and local planning guidelines.  
 
Each solution has its merits and challenges and the value or burden of these should be quantified 
through detailed discussion. Specific merits/ challenges include: 
 


1 Cost - certain solutions are more cost effective than others in terms of energy produced per 
pound sterling spent. 


2 Awareness raising – As the school already has an existing installation, an increase in this 
would not provide an increased community awareness raising opportunity.  


3 Existing installation – the existing installation already occupies the optimum roof position.  
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9 Annexes 
9.1 Solar Photovoltaics (PV) 
 
Solar photovoltaics 


Product information 
 


 


  
a) Standard ‘bolt-on’ modules b) Sun Slates 


  
c) C21e d) Glass-glass laminate 


Source: solarcentury.com and BioRegional 


Annex Figure 1: Solar products 
 


Technology 
Electricity 
generated 


[kWh/kWp/yr] 


Roof area 
required 
[m2/kWp] 


Carbon 
savings [kgC 
O2/kWp/yr] 


Guideline 
cost4 [£/kWp] 


Guideline 
cost4 
[£/m2] 


Bolt-on modules, 
monocrystalline 830 7 88 6,000  820  


Sun slates 830 10 88 8,200  820  


C21e tiles 830 8 88 7,000  900  


Glass-glass laminates 830 9 88 9,800  1,090  


Source: solarcentury.com 
Annex Table 1: Outputs of solar photovoltaic products 
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Solar photovoltaics 


Technical details 


• PV panels convert light from the sun directly into electricity. 
Energy generating capacity 
• An indication of predicted energy outputs per kWp, for a range of PV products, is shown in 


Annex Table 1. As with wind energy, any electricity that is not consumed at the point of 
generation can be exported to the National Grid. 


Environmental requirements 
It is imperative that PV panels are free from overshadowing. Due to the way in which they are 
electrically connected, even if one small area of a panel is overshadowed, the efficiency of the panel 
- and even the PV array - will be significantly reduced, meaning that the output is much lower than 
predicted. It is essential, therefore, that PV products are mounted away from trees, other roof 
obstacles and shadows cast by surrounding buildings. 
Building design requirements 
• Roof-type: PV panels should ideally be mounted at tilt angle of 30 to 40 degrees to maximise 


solar gain throughout the year, although modern technologies allow for a lower tilt angle. In case 
of a flat roof, PV panels can be mounted on A-frames. Where a number of PV panels mounted 
on A-frames are installed, care should be taken to ensure one row does not overshadow the row 
behind. 


• Roof orientation: the roof should ideally be south-facing to maximise the efficiency of the 
panels. Panels mounted east or west at the optimum tilt angle would generate with 90% of the 
output of an optimally-mounted, south-facing panel. Given the high cost of PV technology, it 
does not make financial sense to install PV at a significantly less than optimal orientation, 
especially if other technologies could be used instead. 


• Area required: with the example of a Sanyo hybrid panel, the roof area required would be 
approximately 1.25m2 on a pitched roof. On a flat roof, the same model would need 3m2 when 
mounted using an A-frame. 


• PV panels can be mounted in landscape or portrait orientation to maximise the roof space. 
• On flat roofs, sufficient access space (minimum 0.5m) should be allowed around the rows of PV 


panels for maintenance purposes, if required. 


Maintenance 
• Maintenance for PV systems is negligible. The panels may require periodic cleaning, although 


when at tilt angle, run-off from rain is usually sufficient. 
• Isolators can be used in order to automatically highlight any problems that the system 


encounters. 


Auxiliary equipment required 
• A-frames (if required) 
• If excess energy is to be sold back to the Grid, an export meter s required. 
• An inverter is always required for a Grid connection. 
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Solar photovoltaics 


Installation and planning issues 
• With the range of PV products available, it is possible for PV to be integrated into the design of a 


building, minimising planning issues. Installation of PV is reasonably straightforward.  
• Planning permission is not normally required for building mounted PV if it does not project 


significantly beyond the roof slope. However, exceptions may apply for systems on listed 
buildings, in conservation areas or areas of outstanding natural beauty. 


Health and Safety issues 
• No PV module releases sufficient toxic materials to cause any harm during installation or 


maintenance. A small proportion of PV contains cadmium, the oxides of which are toxic in very 
small doses. Some of these may release toxic dust if crushed during disposal. 


Estimated costs 
• The capital cost of PV is relatively high compared to other renewable technologies. By installing 


PV in a new-build development, the cost of some building materials may be offset.  
• As well as directly offsetting electricity costs on the site and reducing the Climate Change Levy 


contribution, where applicable, income can be generated through exporting excess electricity or 
trading ROCs.  
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Solar photovoltaics 


Additional Information 
Annex Figure 2 demonstrates how the height of the sun changes throughout the year. 
Therefore it is important to position solar panels in such a way that they will give an output 
during the winter months. If a panel were almost horizontal, although the output would be 
high during the summer, it would receive almost no irradiation during the winter, as the sun 
is lower. 
 


 
 


Source: NREL 
Annex Figure 2: Solar variations throughout the year 


 


 
Source: Solar Access 


Annex Figure 3: The reduction in output of a solar PV panel as the tilt angle and orientations change. 
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1 Executive Summary 
1.1 Reducing energy consumption and fuel bills 


The following Table provides the key recommendations for your school. It includes the low and no 


cost measures that will deliver the greatest saving, as well as the energy efficiency measures that 


will deliver the best return on investment.  


 


 
Our initial assessment indicates that through the recommended energy efficiency measures along 


with a few simple low (or no) cost measures, your organisation could achieve the following.  


 


 Deliver environmental benefit with an energy saving of 5210kWh   


 Achieve financial savings of £440 per year, and protect against future fuel price increases. 


 


Our initial analysis suggests the cost of implementing these measures could be as low as £580. This 


would imply a simple pay back of only 1 year. The specific measures recommended, financial 


information and technical details are of course included in the attached report.   


           


    


                                                 
1 Please note that total and cumulative savings do not incorporate the inter-relationships between measures. 


Top No/Low cost Measures Energy Savings 
(kWh pa) 


Cost Saving 
 (£ pa) 


Installation 
Cost (£) 


Payback 
period (years) 


Reduce Internal 
Temperature 


1540 131 0 0 


Control of Lighting 1440 120 0 0 


T12 to T8 Conversion 1230 105 0 0 


Top Energy Efficiency 
Measures 


Energy Savings 
(kWh pa) 


Cost Savings
(£ pa) 


Installation 
Cost (£) 


Payback 
period (years) 


Cavity Wall Insulation 1000 80 580 7 


TOTAL1 5210 440 580 1 
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1.2 Renewable Energy Options 


The following Table provides key renewable options available to your organisation.  Renewable 


energy is an excellent investment, which can save costs in the longer term, and improve your 


organisations image.  In addition the costs noted below do not include grants available, which can 


often be at least 50% of the cost 


             


Solar PV (per 
kWp) 


110 80 5800 50 


  
 110kg of Carbon could be saved each year with the installation of a Solar PV (per kWp) 


system.         


 Implementing this renewable energy system will enable you to make a visible statement of 


your commitment to corporate social responsibility 


 


1.3 Next Steps            


CEN would be delighted to assist you in taking the next steps to realising the benefits of energy 


efficiency measures and renewable energy technologies. We offer free follow-up support and 


advice, helping you to implement the recommendations. We will support you in engaging teachers 


and pupils and developing an Energy Plan, setting out actions & targets.   CEN can then provide 


access to grant funding and discounted installations (should you wish to proceed) 


 


Of course the above support does not commit you to anything, but should you wish, CEN will then 


support you through the process to installation, and may be able to assist you in identifying grants 


available for energy saving systems.  


         


If you would like further information on any aspect of this report please do not hesitate to contact 


020 8683 6600.            


                                                 
2 Please note that all costs and savings indicated within this report are indicative estimates based on your figures and 
industry benchmarks.  Therefore if these measures are undertaken, where appropriate the necessary suppliers, installers 
and designers should be consulted to provide confirmed accurate details. 
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2 Introduction 
Reducing energy consumption makes perfect sense – saving money, enhancing reputation and 


improving the environment.           


       


2.1 About the Report 


One of the main energy areas for your school is renewable energy.  Renewable energy is a great 


opportunity for organisations to improve their environmental impact and green credentials and 


potentially reduce the running costs of their energy processes.  The first priority before considering 


renewable energy is reducing the need for this energy, and then using this energy more efficiency.  


Before investing in renewable energy, we advise that an organisation first considers these aspects, 


as they can often lead to immediate savings with little cost.  Different technologies will be viable for 


different locations and further information about this can be found within this report, with savings 


where applicable.  For more information please call CEN on 020 8683 6600   


             


            


2.2 An Overview of the Site 


Thornton Heath Children's Centre has 100 building occupants, and the building type has been 


classified as ‘Education buildings Primary’ for the purposes of making comparisons with benchmark 


data.            


From the nature of the school (including size) benchmark data has been used within this report to 


assess energy performance against industry standards, and also assess equipment and  


            
1.1.1 Building age and tenancy, and the impact on opportunities for energy improvements 


           
As your building is relatively old, it is likely that the energy efficiency of the building will be relatively 


poor.  Therefore your organisation could substantially benefit from incorporating the measures 


indicated in this report.  In particular, changes to the building insulation and heating system could 


provide significant energy savings.  We recommend that you check the efficiency of your building 


and equipment, and monitor energy consumption.  Behavioural measures often have very high 


associated energy savings with zero cost, and therefore we recommend that the use and control of 


energy using equipment is carefully considered to identify the savings within this report  
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Your school currently does not own the premises as the building is owned by the council.  Therefore, 


any installation works suggested within this report may need to be agreed or negotiated with the 


council.  The budget available from both the school and council may dictate the scale of work which 


could be completed, however many low cost and behavioural measures can be undertaken as quick 


wins.           


            


2.2.1 Energy Consumption         


            


The current annual gas consumption of the site is 4320 kWh pa and the current electricity 


consumption is 67670 kWh.  This equates to costs of £151 and £5,750 respectively within the 


consumption year provided. The following table provides a summary of your annual energy 


consumption: 


 
 


  Annual Consumption Annual Cost Annual CO2 emissions 


Utility kWh % £ % 
 kgCO2 % 


Electricity 67670 94 5,750 97 28560 97 


Gas 4320 6 151 3 840 3 


Oil 0 0 0  0 0 
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2.2.2 Current Building Performance         


The following graphs highlight your current energy consumption, and costs before and after 


implementing the areas indicated by this report, including a comparison with benchmark data: 


  Chart 1-1 Current Energy Performance  Chart 1-2 Energy Saving  
 


2.2.3 Opportunities           


      


The following graphs demonstrate the comparison between industry best practice for your sector, 


typical practice and the current energy consumption at your site.      


Chart 2-1 Heat consumption against benchmark, Chart 2-2 Electricity consumption against benchmark 
 


 


Fuel prices vary across the country, and often change quickly.  Please note that  you did not enter 


your energy costs, and so these have been estimated based on current typical market prices.  We 
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also estimate that fossil fuel prices will rise by around 6% p.a.  The savings you make on your 


energy bills now will grow year on year making energy efficiency an area that your organisation 


cannot afford to ignore.     


  
Summary of Energy Performance Compared with Benchmark     


The site is performing well according to typical consumption within similar buildings in the same 


sector.  Best practice involves a greater level of energy efficiency and associated cost savings, and 


therefore should be strived for as an overall target, by incorporating the measures detailed in this 


report.  Gas constitutes a very small part of your energy consumption and the focus should be on 


your electricity usage which has not yet reached good practice.  It is very important to reduce waste 


and not be complacent with regards to energy usage.    Therefore the measures detailed in this 


report have identified additional improvements you can make, and will help you save money and 


improve efficiency. 
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3 Energy Efficiency 
3.1 Heating systems and Controls        


            
Heating is one of the biggest consumers of energy within an organisation. Heating consumption and 


bills can be reduced within your organisation through a combination of improved controls, equipment 


and insulation.   As all heating is providing by electricity this constitutes the majority of your energy 


costs.  Electricity is an expensive way to provide heating and should be a focus for energy 


efficiency.           


            


We have identified these potential savings that your organisation may be able to achieve through 


making changes to your heating system. 


 


• Better could deliver a £131 saving pa with no investment.  Staff should be trained on the correct 


use of room thermostats as these have been set to a variety of temperatures.  It appears that staff 


set thermostats to very low (one thermostat was turned to 1°) when the room is too warm and overly 


high when the 


room is too 


cold.  


Thermostats 


should be set 


to the desired 


temperature 


and the 


heating system 


will 


automatically 


adjust to 


deliver this.  


 


 


 
Figure 1 Thermostat set to 25° 
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The recommended temperature for your organisation, according to the Carbon Trust, is around 19-


21 degrees centigrade.   This will vary within different parts of your building, and depend if there are 


additional processes occurring, additional heat producing machinery, or higher/lower levels of 


physical activity. 


             


            
Zoning           
Your school currently has zoning within the heating system.  However, it is vital to monitor how the 


different zones work together, and if there are undesired variations between the zone temperature.  


This could lead to additional further savings.        


    
 
 


 
Fig 3-1 Simply using controls effectively can save £'s at no or little cost    


  
      


3.2 Insulation            


            
All buildings lose heat through the walls, ceiling, floor and windows.  If these areas are better 


insulated, then less heat will be lost, and therefore less energy will be required to heat the building 


overall.   


   


Insulation type, cost and efficiency will vary greatly according to the type of building structure your 


school currently occupies.  It is always recommended that before considering any type of insulation 


you check any existing insulation and your building structure.  CEN can help with quotes and 
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recommend installers, please call 020 8683 6600 for more information on insulation measures. 


           


            


 Cavity Wall 
Insulation 


1000  80  580  7  


  
  


It was observed that you have cavity walls, but it is not known if you have cavity wall insulation.  This 


is one of the most cost effective forms of insulation, and can provide a good return on investment, as 


highlighted in the table above.   


 


Draught proofing is a simple and low cost measure, which can usually be fitted by the school 


caretaker or site manager.  It was suggested that PVC strip curtains could be installed where doors 


need to be left open to ensure free flow.    


          


3.3 Lighting            


Lighting is a cost effective way to reduce fuel bills.  Reducing both the amount and time that lighting 


is used can be done through behavioural change and investment in controls.  In addition inefficient 


lighting can be replaced with more efficient lights that use up to 75% less energy. 


            


The following table summarises the opportunities for saving money on lighting:    


            


Control of 
Lighting 


1440 120 0 0 


T12 to T8 
Conversion 


1230 105 0 0 


Energy Efiicient 
Lighting 


390 33. 40 1.2 


   
            
Other opportunities for you to reduce your bills on lighting include:     


       


Encourage task lighting – making sure only occupied areas are lit, i.e. make sure that 1 teacher is 


not lighting the entire building or room unnecessarily.  This could be combined by labelling light 


 Insulation 
Savings 


Saving (kWh)  Cost Saving 
(£)  


InstallationCost  Payback 
(Years)  


Lighting 
Savings 
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switches to help teachers select the correct lighting.  There is zoned lighting in the building and 


when daylight is sufficient, lights nearest the windows should be switched off whilst those deeper in 


eth room can be left on to create an even light throughout the room.  


 


By switching off unnecessary lights, you could potentially save 1440kWh or £120.  This has been 


identified from your estimations on how many hours lights are on, the type of lights you currently 


use, the percentage of lights which are on in unoccupied 


areas/out of hours, and your overall working hours. 


 


 


You could fit 10 energy efficient bulbs to replace existing 


halogen lights. This would save 390kWh each year. The 


payback period for this would be 1.2 years. 


 


 


Almost any 1.5 inch (also known as T12) diameter fluorescent 


tube, can be replaced instantly with a slimmer 1 inch diameter 


(or T8) tube.  These bulbs commonly use around 8% less 


energy than the equivalent.  Your organisation could potentially 


fit T8 bulbs to replace existing lights to provide the savings detailed in the table above. These bulbs 


cost the same amount as T12, and therefore can be replaced when existing bulbs blow (at no 


additional cost).  When replacing fluorescent bulbs, specify a triphosphor coating on all new tubes 


as this will make the bulbs last longer and remain brighter than normal fluorescent tubes. 


 


As well as changing bulbs, fittings can also make a big difference to lighting energy. Fluorescent 


tubes usually fit into one of two types of fitting – diffusers or reflectors.  Diffusers are generally 


plastic cases designed to reduce glare, while reflectors are generally mirrors reflecting and 


increasing the useful light received in the room.  As reflectors will increase the light within an area, 


bulbs can often be replaced with lower wattages or removed entirely.  There are additional 


considerations of glare, dimming capability and various frequencies of lights. 


Figure 2 existing halogen light
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Figure 3 Reflector light fitting at the Children's Centre 
 


Investments in controls can often yield further savings.  Lighting controls come in a variety of forms 


but can include Time Operated, Daylight Linked, Presence / Occupancy Sensors or Dimmers. 


 


Occupancy sensors help to ensure that lights are only operational when someone is there to require 


them.  Sensors can save up to 30% on lighting costs.  However, this option is not always suitable – 


for example where people are still for long periods at desks.  Time delay controls and photo-electric 


cells can provide similar benefits, and dimmers add additional elements of control over levels of 


lighting.  Therefore there are several further investments you can make which will reduce your 


energy consumption further. 


 


 


 
 


            
            


 
Fig 3-2 Lighting offers simple, low cost savings 
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3.4 Equipment            


            


Individual pieces of equipment within your school will usually consume relatively small amounts of 


energy.  However, cumulatively, they can represent a large total cost.  Therefore it is very important 


that equipment is only on when it is being used. 


 


Awareness campaigns are excellent ways of improving the switching off of equipment.  This needs 


to include all teachers and pupils (i.e. cleaners, security etc) to be effective.  As with lighting, stickers 


can also improve awareness of this. 


          


It is essential to switch off computers and other office equipment when not required.  Screen savers 


do not save energy, and in older computers the monitor can actually use up to 70% of the total 


computers energy.  Screensavers can be set to display a “turn me off” message if this would help 


staff.  Most printers and photocopiers have powersave modes which are simple to use, and will 


automatically run at lower power when not in use.  Monitors were not set to hibernate mode which 


would automitcally power computers down.  This can be done to a variety of levels and require 


different re-start times to suit the level of use of a computer.         


      


Switching off equipment at night, such as vending machines, is an immediate and zero cost way to 


reduce energy use.  Smaller actions, for example simply filling up the kettle to the minimum level 


required, will also save energy.   


 


Refrigeration can be a significant energy consumer.  Simple measures can be taken to reduce this 


consumption.  Excessive cooling (as with excessive heating) wastes energy, and doors left 


open/poorly insulated will also use more energy and also pose health risks.  Open fronted 


refrigeration units can be fitted with night blinds, and refrigerator lights should be turned off during 


the nights to prevent further energy waste.  In addition, any additional source of heat should be 


removed from the refrigeration area to improve the heat balance.  For further information please 


contact us on the number provided above. 


 


You have identified that high energy using equipment within your school includes an Immersion 


heater and electric radiators.  Therefore this equipment should be carefully monitored to ensure 
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maximum efficiency.  For further advice about this type of equipment, please call CEN on 020 8683 


6600.      


           


3.5 Monitoring, measuring and billing    


            
It is recommended that meter readings where possible are recorded for all utilities on a monthly or 


even weekly basis to identify trends and patterns, and most importantly potential problems such as 


water/gas leaks that will allow you to make corrections and hence reduce your fuel bill further. 


 


In addition, the meter readings taken by your school can then be compared to those found on your 


bill, helping you identify any overcharging errors from your supplier (estimated readings are often 


used by utility companies to save costs in meter reading, and are sometimes over estimated).   


Improved monitoring and targeting will maintain energy performance and prevent future energy 


waste. 


 


In addition, your school hours may suit different energy tariffs.  For example a day/night tariff will 


help you achieve savings if your organisation often operates through the night.  This may be 


particularly suitable for pre-heating the immersion tank overnight.  


3.6 Teachers and pupils Awareness and school Integration   


        


            
When implementing the actions described within this report, it is recommended that you involve your 


teachers as much as possible, to enable them to provide input into the changes, and also better 


understand how to reduce energy consumption.  An energy plan setting targets and activities could 


be considered as a valuable tool to engage teachers, and also clarify which actions you wish to take 


forward and any other actions you consider practical. 


           


An Energy Plan could include the following actions: 


1) Monitor energy consumption and account for primary uses of energy 


2) Agree to realistic energy saving targets 


3) Adopt a policy of “Good Practice” in the operation of heating and electrical equipment  


4) Raise awareness of energy use among teachers and pupils 


5) Encourage no-cost behavioural change 
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6) Use cost savings to finance further investments in energy efficiency or renewable technologies 


          


A member of staff could be designated as an "energy champion" or environment champion.  They 


would have responsibility for checking equipment and lights are turned off, and making sure other 


teachers and pupils  are aware of their environmental impacts and any environmental policy which 


your school may have.           


Energy and environmental action could be taken a step further within a management system.  


BS8555 and ISO14001 programmes can help you manage your organisation more efficiently, and 


gain recognition for your efforts and successes.       


    


By completing this school Energy Check, you have indicated that you are interested in energy 


efficiency, and the potential benefits this can bring to both financial bottom line and environmental 


improvement.  The guidance within this report is indicative according to the size and type of your 


organisation.  If you require further advice or help on any of the matters arising out of this report, 


please contact CEN on 020 8683 6600 with your client reference to hand.    


       


            







Thornton Heath Early Years Centre 
 


16  


3.7 Funding for Energy Efficiency Measures from Croydon Council 
 
Croydon Council is now in its third year of Carbon Trust and internal match funding for an 


innovative and successful programme to support Council buildings in implementing energy 


saving measures – The Local Authority Energy Finance (LAEF) scheme. The first year of 


the scheme alone yielded annual carbon dioxide emission savings of 400 tonnes/annum. It 


is now tried and trusted within the Borough as a powerful financial incentive in assisting the 


urgently needed shift to increased energy efficiency across all of the Council’s buildings. 


Croydon’s schools have been the main beneficiaries of the LAEF scheme with 44 projects 


completed to date and with projects at the pipeline stage in excess of £100,000. As interest 


has grown in the scheme, more and more schools have begun to realise the potential 


advantages, both financial and environmental, in making full use of the fund. This has been 


well demonstrated by a growing number of schools in the Borough signing up for their 


second or third LAEF project. 


The LAEF scheme works by funding the upfront costs of energy saving technology, for 


example cavity wall and loft insulation, draught proofing, lighting controls and pool covers. 


The loan is then paid back interest free as annual savings are realised on subsequent 


energy bills. Repayments are no more than the value of the energy saved and once the loan 


is repaid all savings are kept by the school. Essentially the measures pay for themselves. 


With energy prices almost guaranteed to rise for the foreseeable future, the financial 


benefits of energy saving technologies will only increase. 


Croydon Council is committed to improving and encouraging energy efficiency in schools 


and in the community. If your school would like to take advantage of this opportunity please 


contact me to discuss the financial details and current technology in further detail. Free, no 


obligation quotes are available at your request.  
  
 







Thornton Heath Early Years Centre 
 


17  


4 Energy Management Plan 
 


4.1 Summary of recommendations: 


 


 
 
The school needs to draft a clear and simple energy strategy with defined responsibilities, targets 


and objectives. This should entail the following actions: 


 


4.2 Promote Awareness 


Set up an ‘energy team’ to raise awareness amongst staff and students of how much energy is 


used; how to reduce the school’s energy use; and to engage staff and students in behaving more 


environmentally responsible. 


Nominate 20-30 students and members of staff to act as ‘energy monitors’ to perform tasks such as 


switching off lights or taking temperature readings. 


Thermometers should be prominently installed in classrooms to indicate the comfort level within the 


building to staff. 


Add stickers or posters in classrooms to remind students and staff to switch off lighting and electrical 


equipment when the rooms are unoccupied. 


Report the observed energy savings to staff and students through postings on notice boards and in 


classrooms.  


Thornton Heath Children's Centre can reduce energy costs by a minimum of £440 per year by 
adopting an energy action strategy. The school must employ the following steps as part of its 
strategy: 
 


1) Promote awareness amongst students and staff 
2) Monitor energy consumption 
3) Account for the primary uses of energy 
4) Adopt a policy of ‘good practice’ 
5) Encourage behavioural change amongst students and staff 


 
The energy and cost savings will only be achieved if the measures detailed in this report are 
properly implemented.  
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4.3 Monitor Energy Consumption  


Keep records of annual figures for gas, electricity and water consumption in addition to cost. This 


will help provide a basis to determine savings compared with previous years. 


Conduct a proper survey of the school in order to determine which appliances and plant need to be 


replaced.  


Identify the barriers to making changes to the school’s energy use (e.g. finance; manpower; time; or 


security restrictions).  


 


4.4 Develop an Action Plan 


Place a more accurate cost on wasteful practices such as overheating, lighting after hours and 


leaking water pipes.  


Develop an action plan of prioritised activities to reduce energy consumption where excessive use is 


taking place (reduce temperature set points; reduce run time of boilers; replace lighting with more 


efficient type; introduce controls on plant; )  


Using the findings of the energy survey, arrive at:  


• The efficiency and consumption of plant (eg; boilers and lighting).  


• The running cost of energy consuming plant and equipment.  


• The suitability and efficiency of installed plant and equipment.  


• The cost of plant running over weekends and lights left on unnecessarily.  
 


4.5 Account for Primary Uses of Energy  


Develop a system to monitor where and how energy is being used in each of the main school 


energy cost centres and how efficiently it is being managed.  


Adopt better management of the heating and hot water systems to identify and reduce overheating. 


Adjust the main boiler controls as recommended above to ensure the school is not over heated or 


heated when there is no demand.  


Adopt behavioural change and electronic controls to reduce the costs of lighting by 20-30 per cent 


per annum. 


Better management of the IT suite could reduce electricity consumed here by half. 
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4.6 Encourage No-cost Behavioural Change  


Reduce the amount of wasted electricity: switch off or minimise use of equipment in all areas outside 


school hours, including computers; vending machines; lighting; office equipment and ventilation 


fans.  


Switch off or minimise use of equipment in areas which are not in use, including plant rooms; 


meeting rooms; store rooms and consider the installation of timer or occupancy controls.  


Prevent over-heating of the school by adopting a heating schedule that meets the needs of staff and 


students 


 


4.7 Use Savings to Invest in Further Energy Efficiency Measures  


Establish the effectiveness of measures taken by monitoring energy consumption and evaluate 


success of adopted measures and promote continuous improvement. 


Use quantified savings or projected savings to motivate spending on improving efficiencies in energy 


use.  
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Section 2:  
Renewable Energy Appraisal 
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5 Executive Summary Renewable Energy  
 


5.1 Results of renewable feasibility assessment 
 
The table below provides a summary of the feasibility assessment. 
 


Technology Generation Feasible? Reasons 


Wind turbines (stand-alone) Electrical  • Insufficient open area for installation of a 
stand-alone wind turbine 


Solar photovoltaics Electrical  • Areas of east to west (through south) facing 
unshaded pitched roofs 


Solar thermal Thermal  • Incompatible hot water heating system 


Wood-fuel heating Thermal  • No available space for fuel storage and 
delivery access 


Ground source heating Thermal  • No available ground area  
 


Summary of feasible technologies 
 


5.2 Recommendations 


The sustainable energy options 
 


5.3 Methodology 
 
The approach that has been taken in this study is as follows: 
 
1. Calculate the current carbon emissions related to the energy use of the building through 


space heating and electricity use. 
2. For the feasible technologies, estimate suitable system sizes giving energy produced 


and carbon offset through their application, guideline system costs and operational 
information. 


3. Calculate percentage of carbon offset through the use of renewable energy 


 Savings Cost 


 


Technology  Energy 
generated 
[kWh/yr] 


Carbon 
Dioxide 
Savings 
[kgCO2/
yr] 


Financi
al 
Savings 
[£/yr] 


Guideline 
cost [£] 


Guideline 
cost after 
LCBP 
grant [£] 


Cost  per 
ton CO2[£/t] 
(aft. LCBP) 


Payback 
(aft. 
LCBP) 
[yr] 


Solar PV Sanyo 
Hybrid 4.2 kWp 
(25.1 m2) 


3,090 1,329 216 25,200 12,600 759 (379) 117 (58) 
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technologies  
4. Determine the best combinations of technologies to achieve the most cost-effective 


sustainable energy solution for the site. 
 
The relative merits and challenges related to each of the technology options can then assist 
Thornton Heath Early Years Centre with identifying the most suitable sustainable energy 
solution for the site. 
 
For each of the technology options, indicative supply and installation costs have been 
indicated. However, accurate costs cannot be established at this stage as design changes 
or site-specific factors e.g. ground survey, could impact the cost of integrating renewable 
carbon technologies on the site. Supply and installation costs are based on benchmark 
data; the financial data provided in this report is indicative only and is intended to assist the 
decision-making process when determining the most suitable sustainable energy solution. 
Where any of the proposed energy solutions are taken forwards, further feasibility studies 
could be required to accurately size the systems, after which a formal tender should be 
carried out in order to achieve competitive and accurate prices. 
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6 Roof and ground areas 


6.1 Roof 
There is an available flat roof area of approximately 32m2 .  The area available is also 
severely limited by the elevated skylights serving the centre of the building as solar panels 
should not reduce the amount of light available internally.  There may also be the possibility 
of incorporating solar panels in to a new foyer area, but this would be subject to plans being 
submitted.      
 
This information will be used to calculate the potential sizing for PV and solar thermal 
renewable technologies 
 


 
 


6.2 Ground Area 
There is no available external ground area free from obstructions. This information will be 
used to assess the feasibility of Ground Source Heat Pump Installations. 
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7 Feasibility study of the technologies 
In this section, the technical viability of the following renewable technologies has been 
assessed for the Thornton Heath Early Years Centre site in order to rule out unfeasible 
options. 
 


• Building-mounted wind turbines: Building-mounted wind turbines are not yet a proven 
technology. A number of technical problems have been identified by manufacturers 
and are currently being investigated with the aim of rectifying these issues. This 
technology might therefore be available in the near future.  Therefore, CEN does not 
recommend the installation of building-mounted wind turbines in the current market 
environment. However, as the technology is continuing to develop, CEN can provide 
information on their characteristics, design requirements and the output estimated by 
the manufacturers, if Thornton Heath Early Years Centre would still wish to consider 
this technology as an option. 


 


7.1 List of feasibility criteria per technology 
 
Table 5-1 shows the list of technical criteria necessary for a technology to be feasible.  
 


Technology Criteria  
Stand-alone wind 
turbines   


Wind speed Is the average wind speed greater than 6 m/s at hub height?3  
Clear air flow to turbine Is the area free from obstructions that could cause turbulence?  
Open land around 
proposed site Is there sufficient open land for the turbine to be installed?  


Distance to nearest 
property 


Are surrounding properties far enough away to be unaffected by turbine 
noise/flicker? 


 


Solar photovoltaics   


Roof orientation Are the roofs flat or orientated southeast/southwest (through south)?  
Roof space Is there sufficient unshaded roof area?  
Solar thermal   


Roof orientation Are the roofs flat or orientated southeast/southwest (through south)?  
Roof space Is there sufficient unshaded roof area?  
Hot water demand Is there a year round hot water demand?  
Heating system Would a solar thermal collector be compatible with the planned heating system?  
Hot water storage Is there room for hot water storage vessels?   
Wood-fuel heating   


Heat demand Is there a year round heat demand?  


Delivery logistics Is there sufficient space for a delivery vehicle e.g. vehicular access to storage 
hopper, turning circle?  
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Table 5-1: Technical feasibility of each technology 


7.2 Additional feasibility elements 
 
7.2.1 Photovoltaic’s 
 
Roof area is limited and subject to on roof inspection, could detrimentally affect access to 
light through the elevated skylights.   
 


Wind Turbines, Solar Thermal, Biomass and GSHP will not be taken forward for further assessment 
 


Storage Is there sufficient space for fuel storage to allow a reasonable number of 
deliveries? 


 


Plant room Is there sufficient space for a wood-fuel boiler and associated auxiliary 
equipment? 


 


Flue Can the flue be designed to meet planning authority requirements?  
Ground source heating   


Heat distribution system Is there a low-grade heat distribution system e.g. underfloor heating?  
Ground conditions Has a basic ground study concluded that the site is suitable for ground source 


heat pumps? 
 


Horizontal piping Is there a large area of open land where horizontal piping could be installed?  


Vertical piping Is there an area of open land ground suitable for vertical piping? Can 
underground obstacles be avoided? 
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8 Renewable Technology Assessments  
 
Please note that all carbon saving percentages provided are in relation to carbon emissions 
related to the year round energy use 
 


8.1 Solar photovoltaics 
 
8.1.1 Site Information  
Roof area is limited and subject to on roof inspection, could detrimentally affect access to 
light through the elevated skylights.   There will be some minimal shadowing from 
surrounding buildings leading to some reduction of performance related to these buildings 
(up to 5%) 
 


 
 
8.1.2 Product information 
Solar photovoltaic (PV) cells generate electricity. They are available in a range of products, 
such as bolt-on panels, solar tiles and glass-glass laminates. Images of and further 
information about these products can be found in the Annex. 
 
8.1.3 Carbon savings , estimated costs and Payback time. 
The estimates in Table 6-1 are based on the use of 210 Wp panels to generate the 
maximum amount of electricity for the available roof space. 
 
An indication of energy generation and cost data related to the use of PV panels installed on 
the roof is provided. 
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Examples of carbon savings and costs for PV panels 


 
 
Assumptions: 
These outputs have been calculated assuming that the flat roofs would be have the panels 
mounted on an A-frame pitched at 40 degrees from horizontal and that they would be 
oriented towards south-east (corresponding to a 95% relative output) Shadowing of the 
panels would further reduce the efficiency of the panels by approximately 5% 
 
8.1.4 Life cycle cost implications 
There is limited maintenance associated with PV panels. Products generally have a 20 year 
guarantee, although they have been known to operate effectively after this time. The 
inverter that converts the direct current (DC) electricity to alternating current (AC) may 
require occasional servicing.  
 
If the electricity is generated when there is no electricity consumption, it can be exported to 
the Grid. These units of electricity can either be sold directly to the utility company or sold 
through ROCs 


 Savings Cost 


 


Technology  Energy 
generate
d 
[kWh/yr] 


Carbon 
Dioxide 
Saving
s 
[kgCO2/
yr] 


Financial 
Savings 
[£/yr] 


Guideline 
cost [£] 


Guideline 
cost after 
LCBP 
grant [£] 


Cost  per 
ton CO2[£/t] 
(aft. LCBP) 


Payback 
(aft. 
LCBP) 
[yr] 


Solar PV Sanyo 
Hybrid 4.2 kWp 
(25.1 m2) 


3,090 1,329 216 25,200 12,600 759 (379) 117 (58) 
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9 Summary of options 
9.1 Renewable Technology solutions 


Renewable energy solutions for the site 
 


 Savings Cost 


 


Technology  Energy 
generated 
[kWh/yr] 


Carbon 
Dioxide 
Saving
s 
[kgCO2/
yr] 


Financial 
Savings 
[£/yr] 


Guideline 
cost [£] 


Guideline 
cost after 
LCBP 
grant [£] 


Cost  per 
ton CO2[£/t] 
(aft. LCBP) 


Payback 
(aft. 
LCBP) 
[yr] 


Solar PV Sanyo 
Hybrid 4.2 kWp 
(25.1 m2) 


3,090 1,329 216 25,200 12,600 759 (379) 117 (58) 
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10 Conclusion 
10.1 Going forward 
 
The aim of this study is to provide Thornton Heath Early Years Centre with an assessment 
of the potential for integrating renewable carbon technologies in the most cost effective way. 
Further feasibility assessments may be requires when taking forward the installation to the 
next stage. Certain assumptions have been made at this stage of the assessment and costs 
may vary with further investigation.  
 
The recommendations made in the report are based on the following criteria: cost, carbon 
offset, site suitability and local planning guidelines.  
 
Each solution has its merits and challenges and the value or burden of these should be 
quantified through detailed discussion. Specific merits/ challenges include: 
 


1 Obstructions around the building – surrounding buildings will cause some 
overshadowing 


2 Availability of space – the elevated skylights will reduce the available roof area.  
On roof investigation is needed to determine if the reduction in light to eth building 
would be acceptable.    


 
 
 
It should also be noted that the current heating system is compatible with a Ground Source 
Heat Pump but that the existing outdoor area is not suitable for eth heat collection system.  
If the external area is to be re-developed Thornton Heath Early Years Centre should 
consider the installation of a Ground Source Heat Pump, particularly as the heating is 
provided by electricity, a particularly high cost form of heating.  CEN would be able to 
provide more advice in this eventuality.   More information on GSHP can be found in the 
annex.  
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11 Annexes 
11.1 Solar Photovoltaics (PV) 
 
Solar photovoltaics 


Product information 
 


 


  
a) Standard ‘bolt-on’ modules b) Sun Slates 


  
c) C21e d) Glass-glass laminate 


Source: solarcentury.com and BioRegional 


Annex Figure 1: Solar products 
 


Technology 
Electricity 
generated 


[kWh/kWp/yr] 


Roof area 
required 
[m2/kWp] 


Carbon 
savings [kgC 
O2/kWp/yr] 


Guideline 
cost4 [£/kWp] 


Guideline 
cost4 
[£/m2] 


Bolt-on modules, 
monocrystalline 830 7 88 6,000  820  


Sun slates 830 10 88 8,200  820  


C21e tiles 830 8 88 7,000  900  


Glass-glass laminates 830 9 88 9,800  1,090  


Source: solarcentury.com 
Annex Table 1: Outputs of solar photovoltaic products 
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Solar photovoltaics 


Technical details 


• PV panels convert light from the sun directly into electricity. 
Energy generating capacity 
• An indication of predicted energy outputs per kWp, for a range of PV products, is shown in 


Annex Table 1. As with wind energy, any electricity that is not consumed at the point of 
generation can be exported to the National Grid. 


Environmental requirements 
It is imperative that PV panels are free from overshadowing. Due to the way in which they 
are electrically connected, even if one small area of a panel is overshadowed, the efficiency 
of the panel - and even the PV array - will be significantly reduced, meaning that the output 
is much lower than predicted. It is essential, therefore, that PV products are mounted away 
from trees, other roof obstacles and shadows cast by surrounding buildings. 
Building design requirements 


• Roof-type: PV panels should ideally be mounted at tilt angle of 30 to 40 degrees to 
maximise solar gain throughout the year (see Error! Reference source not found. and 
Annex Figure 3 for more details), although modern technologies allow for a lower tilt angle. 
In case of a flat roof, PV panels can be mounted on A-frames. Where a number of PV 
panels mounted on A-frames are installed, care should be taken to ensure one row does 
not overshadow the row behind. 


• Roof orientation: the roof should ideally be south-facing to maximise the efficiency of 
the panels. Panels mounted east or west at the optimum tilt angle would generate with 
90% of the output of an optimally-mounted, south-facing panel. Given the high cost of 
PV technology, it does not make financial sense to install PV at a significantly less than 
optimal orientation, especially if other technologies could be used instead. 


• Area required: with the example of a Sanyo hybrid panel, the roof area required would 
be approximately 1.25m2 on a pitched roof. On a flat roof, the same model would need 
3m2 when mounted using an A-frame. 


• PV panels can be mounted in landscape or portrait orientation to maximise the roof 
space. 


• On flat roofs, sufficient access space (minimum 0.5m) should be allowed around the rows of PV 
panels for maintenance purposes, if required. 


Maintenance 


• Maintenance for PV systems is negligible. The panels may require periodic cleaning, 
although when at tilt angle, run-off from rain is usually sufficient. 


• Isolators can be used in order to automatically highlight any problems that the system 
encounters. 


Auxiliary equipment required 


• A-frames (if required) 
• If excess energy is to be sold back to the Grid, an export meter s required. 
• An inverter is always required for a Grid connection. 
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Solar photovoltaics 


Installation and planning issues 


• With the range of PV products available, it is possible for PV to be integrated into the 
design of a building, minimising planning issues. Installation of PV is reasonably 
straightforward.  


• Planning permission is not normally required for building mounted PV if it does not project 
significantly beyond the roof slope. However, exceptions may apply for systems on listed 
buildings, in conservation areas or areas of outstanding natural beauty. 


Health and Safety issues 
• No PV module releases sufficient toxic materials to cause any harm during installation or 


maintenance. A small proportion of PV contains cadmium, the oxides of which are toxic in very 
small doses. Some of these may release toxic dust if crushed during disposal. 


Estimated costs 


• The capital cost of PV is relatively high compared to other renewable technologies. By 
installing PV in a new-build development, the cost of some building materials may be 
offset.  


• As well as directly offsetting electricity costs on the site and reducing the Climate Change Levy 
contribution, where applicable, income can be generated through exporting excess electricity or 
trading ROCs.  
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Solar photovoltaics 


Additional Information 
Annex Figure 2 demonstrates how the height of the sun changes throughout the year. 
Therefore it is important to position solar panels in such a way that they will give an output 
during the winter months. If a panel were almost horizontal, although the output would be 
high during the summer, it would receive almost no irradiation during the winter, as the sun 
is lower. 
 


 
 


Source: NREL 
Annex Figure 2: Solar variations throughout the year 


 


 
Source: Solar Access 


Annex Figure 3: The reduction in output of a solar PV panel as the tilt angle and orientations change. 
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11.2 Ground Source Heating 
 
Ground source heating 


Product information 


  
a) GSHP pipe work   
Source: Geoscience Ltd. 


b) Pump housing and buffer tank  
 Source: Geoscience Ltd. 


Annex Figure 4: Ground source heating pipe work and pump 
 
• Ground source heating is a tried, tested and reliable means of providing space heating 


to buildings and is most often combined with under-floor heating. Such a heat 
distribution system is efficient due to low flow and return temperatures, and offers high 
levels of comfort for building occupants.  


• A ground source heating system comprises piping buried beneath the ground (horizontally or 
vertically) and a heat pump to extract the heat.  


• At a depth of a few metres, the temperature of the ground remains at a constant 12°C 
throughout the year. This constant temperature is the benefit of ground source heating 
over air source heating, as the installed pump is able to work at its optimal coefficient of 
performance (CoP). The CoP is the ratio of the units of heat energy ‘out’ to the units of 
electricity ‘in’, required for circulating the fluid and operating the heat pump. Piping can 
either be laid horizontally or vertically through borehole drilling. Fluid circulating through 
the pipes, extract heat from the surrounding earth. The warmed fluid runs through the 
heat exchanger in the heat pump, which operates in a similar way to a ‘reverse’ 
refrigerator. The heat pump raises the temperature of the fluid. This fluid, with an 
‘upgraded’ temperature, can then be used for underfloor heating. 
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Ground source heating 


Technical details 
• Vertical closed loop fields – a borehole is drilled to a depth of between 15 to 100 


metres. The size of the overall system will depend on the space heating requirements. 
• Horizontal closed loop fields – pipes are buried in horizontal trenches which are dug 


to a depth of 1 – 2 metres. 
• Open loop fields - water does not return once it passes through the system. 
• The flow temperature of underfloor heating, around 45°C, is lower than that required for 


domestic hot water at 50-60°C. The Coefficient of Performance (COP) of the pump, 
which is the ratio of the units of heat out to units of electricity in, will be lower when 
generating hot water compared to when supplying space heating. 


• The heat pump housing would be similar in size to a large refrigerator, although different 
manufacturers use different system configurations. There would have to be sufficient 
space for maintenance and repair access.  


• By operating the ground source heat pump overnight and storing the heat in a thermal 
store, users may be able to take advantage of cheaper electricity tariffs. 


Energy generating capacity 
• The ground source heat pump should have a CoP of 3 or more, in order to gain good 


carbon savings. That means that for every unit of electricity put into the system, 3 units 
of heat are produced. The water produced is a ‘low-grade’ temperature, around 40°C, 
which is unsuitable for traditional radiator systems that require much higher water 
temperatures. However, it is ideal for underfloor heating. 


• Ground source heat pumps can also be used for heating water, although not all manufacturers 
recommend this configuration. Heating water to a useful temperature means that the CoP 
reduces i.e. the system becomes less efficient. If heat pump systems are to be used for space 
and water heating, it is preferable that they run from different pumps. In this way, when the 
heating demand is low, one pump can be turned off rather than run at part load. 


Environmental requirements 
• Vertical drilling may be possible in areas that are free from obstructions. Where possible, 


borehole drilling on contaminated land should be avoided, although methods of boring in such 
areas have been developed.  


• A ground survey is required in order for the system to be correctly sized, as the rate of 
heat transfer will be dependent on soil properties. A drilling license may also be required.


• Laying the pipes horizontally in trenches is cheaper than boring vertical boreholes. 
However, a large area of open ground is required. 


Building design requirements 
• Horizontal pipes can be buried beneath paving and car parks but are generally not laid beneath 


buildings.  
• Sufficient space for the pump and buffer tank is required. 


Maintenance 
• System maintenance is minimal. The piping infrastructure, like utility piping infrastructures, rarely 


requires maintenance. Only the pump may require maintenance work and it is easily accessible. 
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Ground source heating 


Auxiliary equipment required 
• Thermal store 
• Low grade temperature heat distribution system 


Installation and planning issues 
• The pipes, buried below ground, do not require maintenance. The only visible part of a 


ground source heating system is the pump itself, which can be housed in a container 
about the size of a refrigerator and can be easily accessed should any maintenance be 
required. 


• If a ground source heat pump is to be installed, it should be considered from the earliest stages 
in a development’s design process, as a suitable heating system needs to be installed. 


Estimated costs 
• Electricity is required to operate the pump. Installing a heat pump to replace a gas-fired heating 


system is less economically favourable than one replacing electrical or oil heating systems. 
Vertical bore holes are more expensive than horizontal trenches. 


Additional Information 
• Ground source cooling is the inverse of the ground source heating system and 


operates, in effect, like a large refrigerator. One system can be installed to operate as a 
heating and cooling system. Such a system can increase the CoP, as during the cooling 
cycle, heat is put back into the ground to be extracted again later during the heating 
cycle. 


• Natural and passive ventilation should be considered before mechanical ventilation. Air 
conditioning should not be encouraged, especially on residential developments, due to the 
environmental impact it would have. 
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11.3 Financing low and zero carbon technologies 
 
Financing low and zero carbon solutions 


Certain technologies attract Enhanced Capital Allowance (ECA), enabling businesses to 
reap the economic benefits of the technologies within a shorter period. Please note that the 
calculations in Section 5 have assumed no grant funding or ECA. Therefore, if additional 
funding is applicable, the financial case for the technologies would be significantly more 
compelling.  
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Financing low and zero carbon solutions 


Government Grants 
The Client may apply to the Low Carbon Buildings Programme (LCBP) – Phase 1, Stream 2 
and Phase 2, depending on which solution is selected. Stream 2 of the LCBP is split into 
two categories, both of which are competitive: 
 


• Stream 2A – There is a maximum grant of £100k or 40-50% of total costs (excl. 
VAT). There will be quarterly deadlines for stream 2A applications. 


• Stream 2B – There is a maximum grant of £1m or 40-50% of total costs (excl. VAT). 
Deadlines for applications will be twice a year.  


Large commercial organisations including developers can apply for up to 40% of the total 
installation costs (excl. VAT). However, small to medium sized enterprises (SMEs) are 
entitled to an extra 10% uplift and can apply for up to 50% of the total installation costs 
(excl. VAT). To find out if your company qualifies as an SME, the LCBP regard them as 
follows: 


An SME is an organisation that has fewer than 250 employees and that satisfies at least 
one of the following conditions: annual turnover not exceeding €50million; and/or annual 
balance sheet total not exceeding €43million. 
Only one grant is available per installation location (incl. groups of buildings). Grants are 
available for projects across the UK, excluding the Channel Islands and the Isle of Man. 
 
Phase 2 is a non-competitive funding stream that is only open to public sector 
organisations, installations have to be completed by framework installers and benchmark 
costs per kilogram of carbon saved apply. This would not be a suitable stream for a biomass 
boiler installation as only boilers under 45kW comply. 
 
A number of energy efficiency measures must be undertaken in order to be eligible to apply 
for a low carbon buildings grant. These measures will ensure that energy requirements are 
minimised. 
 
More information is available on http://www.lowcarbonbuildings.org.uk/home/  
 
Alternatively if the Biomass option was chosen, the client could apply for a Bioenergy 
Capital Grant (a guaranteed 20 - 25%, though this cannot be taken in conjunction with any 
other government grant), which is available through UK installers that have successfully 
obtained BECG money to distribute to their customers directly. 
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Financing low and zero carbon solutions 


ESCo Model 
Energy service companies (ESCos) will undertake a more extensive service, managing the 
whole heating system and perhaps other services as well. An ESCo would be able to 
manage the monitoring and billing for heat and electricity to residents within the 
development. 
 
 


Renewable Obligation Certificates 
All energy producers are required to produce a certain proportion of their energy from 
renewable energy sources. For every unit of electricity produced in this way (normally 
measured in MWh), a credit is received, known as a Renewable Energy Obligation 
certificate (ROC). Producers that are unable to generate sufficient electricity from renewable 
sources are able to trade ROCs in order to gain the required amount, as specified in 
government legislation. Therefore any generator of electricity can benefit from this system. 
Usually, decentralised systems (e.g. roof-mounted PV panel system or small wind turbine) 
do not generate enough energy in order to become a ROC trader. However, some 
companies, such as Good Energy, will pay a sum per unit of energy generated to a number 
of ‘small generators’ in order to be able to trade ROCs. The tariff per unit of energy is 
normally very favourable in comparison with the value for which energy can be sold back to 
the Grid and the ROC system has the added benefit that all energy generated is included, 
not just excess production. 
Climate Change Levy 
Organisations that are required to pay Climate Change Levy (CCL) on fuel used can benefit 
from on-site generation of energy from mini CHP or renewable sources. The CCL does not 
apply to energy generated on site. 
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1 Executive Summary 
1.1 Reducing energy consumption and fuel bills 
The following Table provides the key recommendations for your building. It includes the low and no 
cost measures that will deliver the greatest saving, as well as the energy efficiency measures that 
will deliver the best return on investment.  
 


 
Our initial assessment indicates that through the recommended energy efficiency measures along 
with a few simple low (or no) cost measures, your organisation could achieve the following.  
 


 Deliver environmental benefit with an energy saving of 91932kWh   
 Achieve financial savings of £4250 per year, and protect against future fuel price increases. 


 
Our initial analysis suggests the cost of implementing these measures could be as low as £6100. 
This would imply a simple pay back of only 1.4 years. The specific measures recommended, 
financial information and technical details are of course included in the attached report.  
            
          


                                                 
1 Please note that total and cumulative savings do not incorporate the inter-relationships between measures. 


Top No/Low cost 
Measures 


Energy Savings 
(kWh pa) 


Cost Saving 
 (£ pa) 


Installation Cost 
(£) 


Payback period 
(years) 


Reduce Internal 
Temperature 41410 1449 0 0 


Control of 
Lighting 11761 1000 0 0 


Switch Off 
Equipment 8821 750 0 0 


Top Energy 
Efficiency 
Measures 


Energy Savings 
(kWh pa) 


Cost Savings 
(£ pa) 


Installation Cost 
(£) 


Payback period 
(years) 


Roof Insulation 29940 1048 6104 5.8 
TOTAL1 91932 4250 6100 1.4 
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1.2 Renewable Energy Options 
The following Table provides key renewable options available to your organisation.  Renewable 
energy is an excellent investment, which can save costs in the longer term, and improve your 
organisations image.  In addition the costs noted below do not include grants available, which can 
often be at least 50% of the cost 
             


Solar PV (per 
kWp) 


110 80 5800 52 


  
 110kg of Carbon could be saved each year with the installation of a Solar PV (per kWp) 


system.         
 Implementing this renewable energy system will enable you to make a visible statement of 


your commitment to corporate social responsibility 
 
 


1.3 Next Steps            
CEN would be delighted to assist you in taking the next steps to realising the benefits of energy 
efficiency measures and renewable energy technologies.      
We offer free follow-up support and advice, helping you to implement the recommendations.  
We will support you in engaging building occupants and developing an Energy Plan, setting out 
actions & targets.   CEN can then provide access to grant funding and discounted installations 
(should you wish to proceed) 
 
Of course the above support does not commit you to anything, but should you wish, CEN will then 
support you through the process to installation, and may be able to assist you in identifying grants 
available for energy saving systems.         
       
If you would like further information on any aspect of this report please do not hesitate to contact 
020 8683 6600.            
            


                                                 
2 Please note that all costs and savings indicated within this report are indicative estimates based on your figures and 
industry benchmarks.  Therefore if these measures are undertaken, where appropriate the necessary suppliers, installers 
and designers should be consulted to provide confirmed accurate details. 
 


Top 
Renewable 


options 


CO2 Savings 
(Kg pa)2 


Cost Savings 
(£ pa) 


Guideline 
Installation 


cost (£) 


£/KgCO2 
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2 Introduction 
Reducing energy consumption makes perfect sense – saving money, enhancing reputation and 
improving the environment.           
       


2.1 About the Report 
One of the main energy areas for your organisation is renewable energy.  Renewable energy is a 
great opportunity for organisations to improve their environmental impact and green credentials and 
potentially reduce the running costs of their energy processes.  The first priority before considering 
renewable energy is reducing the need for this energy, and then using this energy more efficiency.  
Before investing in renewable energy, we advise that an organisation first considers these aspects, 
as they can often lead to immediate savings with little cost.  Different technologies will be viable for 
different locations and further information about this can be found within this report, with savings 
where applicable.            
            
            


2.2 An Overview of the Site 
The building type has been classified as ‘Education buildings Primary’ for the purposes of making 
comparisons with benchmark data.  From the nature of the organisation (including size) benchmark 
data has been used within this report to assess energy performance against industry standards, and 
also assess equipment and  
            
1.1.1 Building age and tenancy, and the impact on opportunities for energy improvements 


           
As your building is relatively old, it is likely that the energy efficiency of the building will be relatively 
poor.  Therefore your organisation could substantially benefit from incorporating the measures 
indicated in this report.  In particular, changes to the building insulation and heating system could 
provide significant energy savings.  Behavioural measures often have very high associated energy 
savings with zero cost, and therefore we recommend that the use and control of energy using 
equipment is carefully considered to identify the savings within this report    
             
Your organisation currently does not own the premises as the building is owned by the council.  
Therefore, any installation works suggested within this report may need to be agreed or negotiated 
with the council. The budget available from both the organisation and council may dictate the scale 
of work which could be completed, however many low cost and behavioural measures can be 
undertaken as quick wins.           
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Comparison of site fossil fuel consumption (kWh)
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2.2.1 Energy Consumption         
            


The current annual gas consumption of the site is 233,889 kWh pa and the current electricity 
consumption is 117,611 kWh.  This equates to costs of £8,186 and £10,000 respectively within the 
consumption year provided.  It is noted that there have been some problems with obtaining accurate 
billing data, this has resulted in data that we believe is inaccurate.  Therefore, all savings and costs 
will be subject to change upon review.  The following table provides a summary of your annual 
energy consumption: 
 
 


  Annual Consumption Annual Cost Annual CO2 emissions 


Utility kWh % £ % 
 kgCO2 % 


Electricity 117611 33 10000 55 51 53
Gas 233889 67 8186 45 44 47


             
         


2.2.2 Current Building Performance        
           


The following graphs highlight your current energy consumption, and costs before and after 
implementing the areas indicated by this report, including a comparison with benchmark data.   
 
The energy performance for gas consumption is thought to be incorrect and should be 
reviewed when more billing data is available.  It is provided here for completeness, but 
should not be used as a guide to performance.          


 Chart 1-1 Current Energy Performance  Chart 1-2 Energy Saving Opportunities  
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Comparison of Site Performance with Benchmark 
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2.2.3 Comparison with Benchmark Data       
            


The following graphs demonstrate the comparison between industry best practice for your sector, 
typical practice and the current energy consumption at your site.  
 
The energy performance for gas consumption is thought to be incorrect and should be 
reviewed when more billing data is available.  It is provided here for completeness, but 
should not be used as a guide to performance.      
 


Chart 2-1 Heat consumption against benchmark,  Chart 2-2 Electricity consumption against benchmark 
 


 
Fuel prices vary across the country, and often change quickly.  Energy costs were not available. so 
they have been estimated based on current typical market prices.  We also estimate that fossil fuel 
prices will rise by around 6% p.a.  The savings you make on your energy bills now will grow year on 
year making energy efficiency an area that your organisation cannot afford to ignore.  
   
  
Summary of Energy Performance Compared with Benchmark     
Recommendations are made on observations made during the site visit rather than comsumption 
data.  Both electricity and energy used for space heating could be improved.   Particular areas of 
this report to consider include lighting and machinery, and ensuring that equipment is turned off 
when not in use, and power is not wasted, as well as improving insulation levels.  
           
            
Monitoring and Continuous Improvement         
A good way to achieve reductions in energy use is to monitor and record electricity and gas 
consumption each month and set benchmarks for continuous improvement.  For heating 
consumption (e.g. gas) this may vary significantly through the year, so should be compared with 
similar periods in different years.  For electricity consumption, it can be useful to establish baseline 
consumption (e.g. minimum consumption overnight if possible) and compare this with daytime 
consumption, or periods of unusual consumption to see why and how electricity is being consumed.  
This is particularly important at West Thornton were accurate consumption records were not 
available.  For more information please see the Monitoring section of this report. Remember, you 
cannot manage what you don’t measure.        
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3 Energy Efficiency 
3.1 Heating systems and Controls        
            
Heating is one of the biggest consumers of energy within an organisation. Heating consumption and 
bills can be reduced within your organisation through a combination of improved controls, equipment 
and insulation.            
            
We have identified these potential savings that your organisation may be able to achieve through 
making changes to your heating system. 


 
• Better control & reducing your internal 
temperature could deliver a £1449 saving pa 
with no investment.  If rooms are cold, 
thermostsats should be turned to the desired 
temperature which will then be maintained, not 
to maximum temperatures.  
 
The recommended temperature for your 
organisation, according to the Carbon Trust, is 
around 19-21 degrees centigrade.  This will vary 
within different parts of your building, and 
depend if there are additional processes 
occurring, additional heat producing machinery, 
or higher/lower levels of physical activity.  The 
current temperature settings for the building 
have been estimated, as there are idnividual 
thermostats around the building.  However, 
based on our experiences on site, and average 
temperatures felt by the auditor and site 
occupants, the temperature has been estimated 


at 22degrees.  If you reduce your building temperature by 3 Degrees, you could save around 41410 
kWh each year. 
 
This is a zero cost measure, but will require testing of temperature controls, and consultation with 
teachers to ensure that working conditions are comfortable.  If high temperatures have been set to 
overcome under-heating problems, then this issue should be considered together with other heating 
system and insulation measures.          
 
 
 
 
 
 
 
 
 
 


Figure 1 Room thermostat turned up very high
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• 
Training for staff and correct use of TRVs (Thermostatic 
Radiator Valves) could deliver £654.   TRVs are an easy 
way for room occupants to control the local temperature.  
It should be ensured that TRVs are used rather than  the 
current tendency to open windows to reduce temperature 
during the heating season.     
 
 
 
 


 
It was observed that your pipes are not insulated in all areas.  When pipe insulation is old, it may be 
possible to improve efficiency by replacing or upgrading some of the insulation. 
        
            
Zoning           
Your organisation currently has zoning within the heating system.  However, it is vital to monitor how 
the different zones work together, and if there are undesired variations between the zone 
temperature.  This could lead to additional further savings      
      
            
            


     
      


Figure 2 Radiator fitted with TRV 


Figure 3 Windows opened to reduce temperature 
during the heating season 
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3.2 Insulation            
            
All buildings lose heat through the walls, ceiling, floor and windows.  If these areas are better 
insulated, then less heat will be lost, and therefore less energy will be required to heat the building 
overall.   
   
Insulation type, cost and efficiency will vary greatly according to the type of building structure your 
organisation currently occupies.  It is always recommended that before considering any type of 
insulation you check any existing insulation and your building structure.  CEN can help with quotes 
and recommend installers, please call 020 8683 6600 for more information on insulation measures.
            
            


 Roof Insulation 29940  1048  6104  5. 8  
  


  
Figure 4 Access to loft space 
 
No access to the loft space was provided.  It is thought that there is loft insulation but this is 
considerably below the 270mm Building Regulations.  There is easy access to the loft space through 
classrooms and this is recommended as an easy to implement measure.   
 
 
 
          


 Insulation 
Savings 


Saving (kWh)  Cost Saving 
(£)  


InstallationCost
  


Payback (Years) 
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3.3 Lighting            
Lighting is a cost effective way to reduce fuel bills.  Reducing both the amount and time that lighting 
is used can be done through behavioural change and investment in controls.  In addition inefficient 
lighting can be replaced with more efficient lights that use up to 75% less energy. 
            
The following table summarises the opportunities for saving money on lighting:   
         
            


Control of 
Lighting 


11761 1000 0 0 


   
            
Other opportunities for you to reduce your bills on lighting include:     
       
Encourage task lighting – making sure only occupied areas are lit, i.e. make sure that 1 teacher is 
not lighting the entire building unnecessarily.  This could be combined by labelling light switches to 
help teachers select the correct lighting. 


 


 
 
 


By switching off unnecessary lights, you could potentially save 11761.1kWh or £1000.This has been 
identified from estimations on how many hours lights are on, the type of lights you currently use, the 
percentage of lights which are on in unoccupied areas/out of hours, and your overall working hours.  
When glare issues allow, blinds should be open to maximise natural lighting and reduce the need for 
artificial lighting.  Lights are zoned so that banks of lights closest to the window can be turned off 
when natural light is sufficient, whilst maintaining an even level of light throughout classrooms.  
  
Your building was not found to have any traditional tungsten lights.  These lights can usually hold 
energy efficient light bulbs which use 75% less energy, at little extra cost.  If you buy/install new 


Lighting 
Savings 


Saving (kWh) Cost Saving 
(£) 


InstallationCost Payback (Years) 


Figure 5 Blinds closed in most classrooms


Figure 6 Blinds closed and lights on 
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lights or change any fittings within your building we recommend that you fit energy efficient light 
bulbs wherever possible. 
 
As well as changing bulbs, fittings can also make a big difference to lighting energy. Fluorescent 
tubes usually fit into one of two types of fitting – diffusers or reflectors.  Diffusers are generally 
plastic cases designed to reduce glare, while reflectors are generally mirrors reflecting and 
increasing the useful light received in the room.  As reflectors will increase the light within an area, 
bulbs can often be replaced with lower wattages or removed entirely.  There are additional 
considerations of glare, dimming capability and various frequencies of lights. 
 
Investments in controls can often yield further savings.  Lighting controls come in a variety of forms 
but can include Time Operated, Daylight Linked, Presence / Occupancy Sensors or Dimmers. 
 
Occupancy sensors help to ensure that lights are only operational when someone is there to require 
them.  Sensors can save up to 30% on lighting costs.  However, this option is not always suitable – 
for example where people are still for long periods at desks.  Time delay controls and photo-electric 
cells can provide similar benefits, and dimmers add additional elements of control over levels of 
lighting.  Therefore there are several further investments you can make which will reduce your 
energy consumption further. 
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3.4 Equipment            
            
Individual pieces of equipment within your School will usually consume relatively small amounts of 
energy.  However, cumulatively, they can represent a large proportion of your electrical 
consumption.  Therefore it is very important that equipment is only on when it is being used. 


 
Awareness campaigns are excellent 
ways of improving the switching off of 
equipment.  This needs to include all 
teachers and pupils (i.e. cleaners, 
security etc) to be effective.  As with 
lighting, stickers can also improve 
awareness of this. 
     
     
It is essential to switch off computers 
and other office equipment when not 
required.  Screen savers do not save 
energy, and in older computers the 
monitor can actually use up to 70% 
of the total computers energy.  Most 
printers and photocopiers have 
powersave modes which are simple 
to use, and will automatically run at 
lower power when not in use.   
     
     


 


 
Switching off equipment at night, such as vending machines, is an immediate and zero cost way to 
reduce energy use.  Smaller actions, for example simply filling up the kettle to the minimum level 
required, will also save energy.   


Figure 7 Projector left on showing screensaver


Figure 8 Computers screensavers left on when not in use
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You could potentially save 8821kWh or £750 through switching off computers and other common 
office equipment.  If your School is very IT intensive, this value could be even higher. 
 
Refrigeration can be a significant energy consumer.  Simple measures can be taken to reduce this 
consumption.  Excessive cooling (as with excessive heating) wastes energy, and doors left 
open/poorly insulated will also use more energy and also pose health risks.  Open fronted 
refrigeration units can be fitted with night blinds, and refrigerator lights should be turned off during 
the nights to prevent further energy waste.  In addition, any additional source of heat should be 
removed from the refrigeration area to improve the heat balance.  For further information please 
contact us on the number provided above. 
 
Air conditioning/ventilation controls can deliver significant savings – it takes energy to heat and cool 
air down, and if that air is then removed, the money used to heat/cool the air is lost, and the old air 
needs to be replaced with new air at the correct temperature.  Natural ventilation should be 
maximised wherever possible.  Ventilation systems should not be running when the building is not 
occupied, and indeed can often be set to only be used at certain times or the day/week/year.  
Careful consideration between the balance of heating and ventilation (both artificial and physical – 
i.e. opening windows) is required, to ensure that energy is not being used unnecessarily (e.g. 
heating and cooling simultaneously).  Air conditioning should be set to come on at 24°C and should 
not compete with heating.  Leaving air conditioning on at night will greatly increase running costs. 
 
 
           


3.5 Monitoring, measuring and billing    
            
It is recommended that meter readings where possible are recorded for all utilities on a monthly or 
even weekly basis to identify trends and patterns, and most importantly potential problems such as 
water/gas leaks that will allow you to make corrections and hence reduce your fuel bill further. 
 
In addition, the meter readings taken by your School can then be compared to those found on your 
bill, helping you identify any overcharging errors from your supplier (estimated readings are often 
used by utility companies to save costs in meter reading, and are sometimes over estimated). 
 
This is very important for West Thornton where accurate consumption data was not available.  
Improved monitoring and targeting will maintain energy performance and prevent future energy 
waste. 
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3.6 Teachers and Pupil Awareness and School Integration   
        


            
When implementing the actions described within this report, it is recommended that you involve your 
teachers as much as possible, to enable them to provide input into the changes, and also better 
understand how to reduce energy consumption.  An energy plan setting targets and activities could 
be considered as a valuable tool to engage teachers, and also clarify which actions you wish to take 
forward and any other actions you consider practical. 
           
An Energy Plan could include the following actions: 
1) Monitor energy consumption and account for primary uses of energy 
2) Agree to realistic energy saving targets 
3) Adopt a policy of “Good Practice” in the operation of heating and electrical equipment  
4) Raise awareness of energy use among building occupants 
5) Encourage no-cost behavioural change 
6) Use cost savings to finance further investments in energy efficiency or renewable technologies 
          
A member of staff could be designated as an "energy champion" or environment champion.  They 
would have responsibility for checking equipment and lights are turned off, and making sure other 
building occupants are aware of their environmental impacts and any environmental policy which 
your organisation may have.           
Energy and environmental action could be taken a step further within a management system.  
BS8555 and ISO14001 programmes can help you manage your organisation more efficiently, and 
gain recognition for your efforts and successes.       
    
By completing this Energy Check, you have indicated that you are interested in saving energy and 
the potential benefits this can bring to both financial bottom line and environmental improvement.  
The guidance within this report is indicative according to the size and type of your organisation.  If 
you require further advice or help on any of the matters arising out of this report, please contact 
CEN on 020 8683 6600. 
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4 Water 
Water consumption can make up a significant part of any organisation's utility bills and 
reducing consumption is becoming increasingly important in today's changing climate. 
 
Behavioural changes 
A large part of your water use can be saved by altering the way that building users use 
water. These small changes can soon add up to a large reduction in water use.  
It was identified that there were no stickers or labels near taps and water appliances 
encouraging people to save water and turn off taps. Small stickers could be designed in-
house and will not only encourage water saving in your organisation but may effect your 
building users' behaviour when they are in the wider community. 
 
Water saving measures  
Taps  
Water use from taps could account for up to 25% of your water use, with flow rates up to 20 
litres per minute, depending on pressure. 
It was identified that tap aerators were not present in your organisation. Tap aerators are 
simple devises that fit into existing tap nozzles and mix air with water under pressure as it 
emerges from the tap. The apparent flow rate is not affected. Water savings of up to 10 
litres per minute may be achieved. Costing in the region of £5, they are a cheap measure 
and do not require specialist fitting.  
Toilets  
We identified the potential to install up to 20 water saving devices in toilet cisterns around 
your organisation. Each water saving device can save between 1-2.5litres for every flush. 
There are two types of water saving device which can be used in your cisterns; a hippo and 
a save-a-flush. Both can be easily installed by a member of staff and up to 50 of each can 
be sent to you for free by Thames Water if you are in their supply area. Check their website 
for further details. 
 
Harvesting Rainwater  
Approximately 3.6 million litres of water falls onto a typical 4000 square meter roof each 
year. Most of this water runs into the sewage main and is lost.  
Your organisation has plants or vegetables that are watered from the mains supply costing 
your West Thornton Primary money. You should consider installing water butts on down 
pipes to harvest rainwater and use this water instead. Depending on the amount of watering 
that you require, you could save up to 5,000 litres of water each year per water butt. Water 
butts usually cost around £25 to £35 each and are easily installed. 
 
Monitoring, measuring and billing 
The water meter is not read and recorded frequently. Reading your meter frequently not 
only helps you to be billed accurately by your supplier but can also help you to identify leaks 
and measure reductions in consumption. 
Consumption figures or meter readings can be plotted into a simple graph and displayed so 
that building users can see how much they are consuming and the reduction in consumption 
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when they try to save water. Readings should be recorded at regular intervals into a simple 
chart on a weekly or fortnightly basis. This can be done by your site manager at the same 
time each week as part of the openning or closing proceedure.
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5   Energy Management Plan 
 


5.1 Summary of recommendations: 
 


 
 
The school needs to draft a clear and simple energy strategy with defined responsibilities, targets 
and objectives. This should entail the following actions: 
 


5.2 Promote Awareness 
Set up an ‘energy team’ to raise awareness amongst staff and students of how much energy is 
used; how to reduce the school’s energy use; and to engage staff and students in behaving more 
environmentally responsible. 
Nominate 20-30 students and members of staff to act as ‘energy monitors’ to perform tasks such as 
switching off lights or taking temperature readings. 
Thermometers should be prominently installed in classrooms to indicate the comfort level within the 
building to staff. 
Add stickers or posters in classrooms to remind students and staff to switch off lighting and electrical 
equipment when the rooms are unoccupied. 
Report the observed energy savings to staff and students through postings on notice boards and in 
classrooms.  


5.3 Monitor Energy Consumption  
Keep records of annual figures for gas, electricity and water consumption in addition to cost. This 
will help provide a basis to determine savings compared with previous years. 
Conduct a proper survey of the school in order to determine which appliances and plant need to be 
replaced.  
Identify the barriers to making changes to the school’s energy use (e.g. finance; manpower; time; or 
security restrictions).  
 


West Thornton Primary School can reduce energy costs by a minimum of £4,250 per year by 
adopting an energy action strategy. The school must employ the following steps as part of its 
strategy: 
 


1) Promote awareness amongst students and staff 
2) Monitor energy consumption 
3) Account for the primary uses of energy 
4) Adopt a policy of ‘good practice’ 
5) Encourage behavioural change amongst students and staff 


 
The energy and cost savings will only be achieved if the measures detailed in this report are 
properly implemented.  
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5.4 Account for Primary Uses of Energy  
Place a more accurate cost on wasteful practices such as overheating, lighting after hours and 
leaking water pipes.  
Develop an action plan of prioritised activities to reduce energy consumption where excessive use is 
taking place (reduce temperature set points; reduce run time of boilers; replace lighting with more 
efficient type; introduce controls on plant; )  
Using the findings of the energy survey, arrive at:  
• The efficiency and consumption of plant (eg; boilers and lighting).  
• The running cost of energy consuming plant and equipment.  
• The suitability and efficiency of installed plant and equipment.  
• The cost of plant running over weekends and lights left on unnecessarily.  


 


5.5 Account for Primary Uses of Energy  
Develop a system to monitor where and how energy is being used in each of the main school 
energy cost centres and how efficiently it is being managed.  
Adopt better management of the heating and hot water systems to identify and reduce overheating. 
Adjust the main boiler controls as recommended above to ensure the school is not over heated or 
heated when there is no demand.  
Adopt behavioural change and electronic controls to reduce the costs of lighting by 20-30 per cent 
per annum. 
Better management of the IT suite could reduce electricity consumed here by half. 
 


5.6 Encourage No-cost Behavioural Change  
Reduce the amount of wasted electricity: switch off or minimise use of equipment in all areas outside 
school hours, including computers; vending machines; lighting; office equipment and ventilation 
fans.  
Switch off or minimise use of equipment in areas which are not in use, including plant rooms; 
meeting rooms; store rooms and consider the installation of timer or occupancy controls.  
Prevent over-heating of the school by adopting a heating schedule that meets the needs of staff and 
students 
 


5.7 Use Savings to Invest in Further Energy Efficiency Measures  
Establish the effectiveness of measures taken by monitoring energy consumption and evaluate 
success of adopted measures and promote continuous improvement. 
Use quantified savings or projected savings to motivate spending on improving efficiencies in energy 
use.  
 







West Thornton Primary  
 


19  


6 Funding for Energy Efficiency Measures 
from Croydon Council 


 
Croydon Council is now in its third year of Carbon Trust and internal match funding for an 
innovative and successful programme to support Council buildings in implementing energy 
saving measures – The Local Authority Energy Finance (LAEF) scheme. The first year of 
the scheme alone yielded annual carbon dioxide emission savings of 400 tonnes/annum. It 
is now tried and trusted within the Borough as a powerful financial incentive in assisting the 
urgently needed shift to increased energy efficiency across all of the Council’s buildings. 


Croydon’s schools have been the main beneficiaries of the LAEF scheme with 44 projects 
completed to date and with projects at the pipeline stage in excess of £100,000. As interest 
has grown in the scheme, more and more schools have begun to realise the potential 
advantages, both financial and environmental, in making full use of the fund. This has been 
well demonstrated by a growing number of schools in the Borough signing up for their 
second or third LAEF project. 


The LAEF scheme works by funding the upfront costs of energy saving technology, for 
example cavity wall and loft insulation, draught proofing, lighting controls and pool covers. 
The loan is then paid back interest free as annual savings are realised on subsequent 
energy bills. Repayments are no more than the value of the energy saved and once the loan 
is repaid all savings are kept by the school. Essentially the measures pay for themselves. 
With energy prices almost guaranteed to rise for the foreseeable future, the financial 
benefits of energy saving technologies will only increase. 


Croydon Council is committed to improving and encouraging energy efficiency in schools 
and in the community. If your school would like to take advantage of this opportunity please 
contact me to discuss the financial details and current technology in further detail. Free, no 
obligation quotes are available at your request.  
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Section 2:  
Renewable Energy Appraisal 
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7 Executive Summary Renewable Energy  
 


7.1 Results of renewable feasibility assessment 
 
The table below provides a summary of the feasibility assessment. 
 


Technology Generation Feasible? Reasons 


Wind turbines (stand-alone) Electrical  • Insufficient open area for installation of a 
stand-alone wind turbine 


Solar photovoltaics Electrical  • Areas of east to west (through south) facing 
unshaded pitched roofs 


Solar thermal Thermal  • No year round hot water demand 


Wood-fuel heating Thermal  • No available space for fuel storage and 
delivery access 


Ground source heating Thermal  • No available ground area  
• Incompatible heating system 


Summary of feasible technologies 
 


7.2 Recommendations 
 


 Savings Cost  


Technology 
Energy 


generated 
[kWh/yr] 


Carbon 
Savings 


[kgC O2/yr]


Financial 
Savings 


[£/yr] 


Guideline 
cost [£] 


Guideline cost 
after LCBP 


grant [£] 


Cost  per 
ton CO2[£/t]
(aft. LCBP)


Payback
(aft. LCBP)


[yr] 
Option 1. South east rear roof 
Solar PV Sanyo Hybrid 
21 kWp (125.3 m2) 


16,262 6,993 1,138 94,500 47,250 541 (270) 83 (42) 


Option 2. South west Year 5 roof 
Solar PV Sanyo Hybrid 
3.15 kWp (18.8 m2) 


2,439 1,049 171 18,900 9,450 721 (360) 111 (55) 


Option 3. South west Year 6 roof 
Solar PV Sanyo Hybrid 
3.15 kWp (18.8 m2) 2,195 944 154 18,900 9,450 801 (400) 123 (61) 


The sustainable energy options 
 
 
Options 1, 2 and 3 
Both options 1 and 2 represent individual installations of the technologies. The larger of the 
installations, Option 3 (the rear roof) offers the greatest carbon saving. 
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7.3 Methodology 
 
The approach that has been taken in this study is as follows: 
 
1. Calculate the current carbon emissions related to the energy use of the building through 


space heating and electricity use. 
2. For the feasible technologies, estimate suitable system sizes giving energy produced 


and carbon offset through their application, guideline system costs and operational 
information. 


3. Calculate percentage of carbon offset through the use of renewable energy 
technologies  


4. Determine the best combinations of technologies to achieve the most cost-effective 
sustainable energy solution for the site. 


 
The relative merits and challenges related to each of the technology options can then assist 
West Thornton Primary School with identifying the most suitable sustainable energy solution 
for the site. 
 
For each of the technology options, indicative supply and installation costs have been 
indicated. However, accurate costs cannot be established at this stage as design changes 
or site-specific factors e.g. ground survey, could impact the cost of integrating renewable 
carbon technologies on the site. Supply and installation costs are based on benchmark 
data; the financial data provided in this report is indicative only and is intended to assist the 
decision-making process when determining the most suitable sustainable energy solution. 
Where any of the proposed energy solutions are taken forwards, further feasibility studies 
could be required to accurately size the systems, after which a formal tender should be 
carried out in order to achieve competitive and accurate prices. 
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8 Roof and ground areas 
8.1 Roof 
The building has three areas of south east or south west facing roof pitched at 
approximately 40°.  A nearby tree does present some degree of shading to the south west 
roof over the Year 6 classrooms.  The large rear south east facing roof has an available roof 
area of approximately 140m2, the Year 5 and year 6 south west roofs have an available roof 
area of approximately 27m2 each, although the Year 6 roof will be calculated as 10% 
shaded. This information will be used to calculate the potential sizing for PV and solar 
thermal renewable technologies 
 


8.2 Ground Area 
There is no available external soft ground area. This information will be used to assess the 
feasibility of Ground Source Heat Pump Installations 
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9 Feasibility study of the technologies 
In this section, the technical viability of the following renewable technologies has been 
assessed for the West Thornton Primary School site in order to rule out unfeasible options. 
 


• Building-mounted wind turbines: Building-mounted wind turbines are not yet a proven 
technology. A number of technical problems have been identified by manufacturers 
and are currently being investigated with the aim of rectifying these issues. This 
technology might therefore be available in the near future.  Therefore, CEN does not 
recommend the installation of building-mounted wind turbines in the current market 
environment. However, as the technology is continuing to develop, CEN can provide 
information on their characteristics, design requirements and the output estimated by 
the manufacturers, if West Thornton Primary School would still wish to consider this 
technology as an option. 
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List of feasibility criteria per technology 
 
 


* Assuming that the design is defined to meet these criteria 
 
Wind Turbines, Solar Thermal, Biomass and GSHP will not be taken forward for 
further assessment 
 


                                                 
3 Based on benchmark and manufacturers’ data, a stand-alone turbine could be viable at a wind speed of around 5m/s at 
the height of the turbine and may be a more cost-effective way of providing renewable energy generated on-site 
compared to other technologies. Ideally, however, the wind speed would be greater than 6m/s.  


Technology Criteria  
Stand-alone wind 
turbines   


Wind speed Is the average wind speed greater than 6 m/s at hub height?3  
Clear air flow to turbine Is the area free from obstructions that could cause turbulence?  
Open land around 
proposed site Is there sufficient open land for the turbine to be installed?  


Distance to nearest 
property 


Are surrounding properties far enough away to be unaffected by turbine 
noise/flicker? 


 


Solar photovoltaics   


Roof orientation Are the roofs flat or orientated southeast/southwest (through south)?  
Roof space Is there sufficient unshaded roof area? * 
Solar thermal   


Roof orientation Are the roofs flat or orientated southeast/southwest (through south)?  
Roof space Is there sufficient unshaded roof area?  
Hot water demand Is there a year round hot water demand?  
Heating system Would a solar thermal collector be compatible with the planned heating system?  
Hot water storage Is there room for hot water storage vessels?   
Wood-fuel heating   


Fuel supply chain Has the existence of an established fuel supply chain been verified?  


Delivery logistics Is there sufficient space for a delivery vehicle e.g. vehicular access to storage 
hopper, turning circle?  


 


Storage Is there sufficient space for fuel storage to allow a reasonable number of 
deliveries? 


 


Plant room Is there sufficient space for a wood-fuel boiler and associated auxiliary 
equipment? 


 


Flue Can the flue be designed to meet planning authority requirements?  
Ground source heating   


Heat distribution system Is there a low-grade heat distribution system e.g. underfloor heating?  


Ground conditions Has a basic ground study concluded that the site is suitable for ground source 
heat pumps? 


 


Horizontal piping Is there a large area of open land where horizontal piping could be installed?  


Vertical piping Is there an area of open land ground suitable for vertical piping? Can 
underground obstacles be avoided? 


 







West Thornton Primary  
 


26  


10 Renewable Technology Assessments  
 
Please note that all carbon saving percentages provided are in relation to carbon emissions 
related to the year round energy use 
 


10.1 Solar photovoltaics 
 
10.1.1 Site Information  
There are three available areas of pitched roof.   
 
10.1.2 Product information 
Solar photovoltaic (PV) cells generate electricity. They are available in a range of products, 
such as bolt-on panels, solar tiles and glass-glass laminates. Images of and further 
information about these products can be found in the Annex. 
 
10.1.3 Carbon savings , estimated costs and Payback time. 
The estimates in Table 6-1 are based on the use of 210 Wp panels to generate the 
maximum amount of electricity for the available roof space. 
 
An indication of energy generation and cost data related to the use of PV panels installed on 
the roof is provided. 
 


 
Table 6-1: Examples of carbon savings and costs for PV panels 


 
 


 Savings Cost 


 


Technology  Energy 
generated 
[kWh/yr] 


Carbon 
Dioxid
e 
Saving
s 
[kgCO2
/yr] 


Financi
al 
Savings 
[£/yr] 


Guideline 
cost [£] 


Guideline 
cost after 
LCBP 
grant [£] 


Cost  per 
ton CO2[£/t] 
(aft. LCBP) 


Payback 
(aft. 
LCBP) 
[yr] 


Solar PV Sanyo 
Hybrid 21 kWp 
(125.3 m2) 


16,262 6,993 1,138 94,500 47,250 541 (270) 83 (42) 


Solar PV Sanyo 
Hybrid 3.15 
kWp (18.8 m2) 


2,439 1,049 171 18,900 9,450 721 (360) 111 (55) 


Solar PV Sanyo 
Hybrid 3.15 
kWp (18.8 m2) 


2,195 944 154 18,900 9,450 801 (400) 123 (61) 
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Assumptions: 
These outputs have been calculated assuming that The roof is pitched at 40 degrees from 
horizontal and the panels would be oriented towards south-east or south west 
(corresponding to a 95% relative output). Shadowing of the south west Year 6 panels would 
further reduce the efficiency of the panels by approximately 10% 
 
10.1.4 Life cycle cost implications 
There is limited maintenance associated with PV panels. Products generally have a 20 year 
guarantee, although they have been known to operate effectively after this time. The 
inverter that converts the direct current (DC) electricity to alternating current (AC) may 
require occasional servicing.  
 
If the electricity is generated when there is no electricity consumption, it can be exported to 
the Grid. These units of electricity can either be sold directly to the utility company or sold 
through ROCs 
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11 Summary of options 
11.1 Renewable Technology solutions 
 
Technology  Energy 


generate
d 
[kWh/yr] 


Carbon 
Savings 
[kgC 
O2/yr] 


Guidelin
e cost 
[£] 


Guidelin
e cost 
after 
LCBP 
grant [£] 


Cost per 
ton CO2[£/t 
saved 


Installation and operational 
issues 


Option 1. South east rear roof 


Solar PV Sanyo 
Hybrid 21 kWp (125.3 
m2) 


16,262 6,993 94,500 47,250 541 (270) 


�The panels will require 
cleaning every 5 years to 
maximize output 
�Maintenance on the 
inverter may be required 
after 10 years 


Option 2. South west Year 5 roof 


Solar PV Sanyo 
Hybrid 3.15 kWp (18.8 
m2) 


2,439 1,049 18,900 9,450 721 (360) 


�The panels will require 
cleaning every 5 years to 
maximize output 
�Maintenance on the 
inverter may be required 
after 10 years 


Option 3. South west Year 6 roof 


Solar PV Sanyo 
Hybrid 3.15 kWp (18.8 
m2) 


2,195 944 18,900 9,450 801 (400) 


�The panels will require 
cleaning every 5 years to 
maximize output 
�Maintenance on the 
inverter may be required 
after 10 years 


Table 7-1: Renewable energy solutions for the Archway Methodist Church site 
 
Options 1, 2 and 3 
Both options 1 and 2 represent individual installations of the technologies. The larger of the 
installations, Option 3 (the rear roof) offers the greatest carbon saving. 
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12 Conclusion 
12.1 Going forward 
 
The aim of this study is to provide West Thornton Primary School with an assessment of the 
potential for integrating renewable carbon technologies in the most cost effective way. 
Further feasibility assessments may be requires when taking forward the installation to the 
next stage. Certain assumptions have been made at this stage of the assessment and costs 
may vary with further investigation.  
 
The recommendations made in the report are based on the following criteria: cost, carbon 
offset, site suitability and local planning guidelines.  
 
Each solution has its merits and challenges and the value or burden of these should be 
quantified through detailed discussion. Specific merits/ challenges include: 
 


1 Cost - certain solutions are more cost effective than others in terms of energy 
produced per pound sterling spent. 


2 Obstructions around the building – a tree to the south of the south east facing 
Year 6 roof could result in overshadowing of the roof where solar collectors or panels 
could be mounted. 
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13 Annexes 
13.1 Solar Photovoltaics (PV) 


Solar photovoltaics 


Product information 
 


 


  
a) Standard ‘bolt-on’ modules b) Sun Slates 


  
c) C21e d) Glass-glass laminate 


Source: solarcentury.com and BioRegional 


Annex Figure 1: Solar products 
 


Technology 
Electricity 
generated 


[kWh/kWp/yr] 


Roof area 
required 
[m2/kWp] 


Carbon 
savings [kgC 
O2/kWp/yr] 


Guideline 
cost4 [£/kWp] 


Guideline 
cost4 
[£/m2] 


Bolt-on modules, 
monocrystalline 830 7 88 6,000  820  


Sun slates 830 10 88 8,200  820  


C21e tiles 830 8 88 7,000  900  
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Glass-glass laminates 830 9 88 9,800  1,090  


Source: solarcentury.com 
Annex Table 1: Outputs of solar photovoltaic products 


Technical details 


• PV panels convert light from the sun directly into electricity. 
Energy generating capacity 
• An indication of predicted energy outputs per kWp, for a range of PV products, is shown in 


Annex Table 1. As with wind energy, any electricity that is not consumed at the point of 
generation can be exported to the National Grid. 


Environmental requirements 
It is imperative that PV panels are free from overshadowing. Due to the way in which they 
are electrically connected, even if one small area of a panel is overshadowed, the efficiency 
of the panel - and even the PV array - will be significantly reduced, meaning that the output 
is much lower than predicted. It is essential, therefore, that PV products are mounted away 
from trees, other roof obstacles and shadows cast by surrounding buildings. 
Building design requirements 


• Roof-type: PV panels should ideally be mounted at tilt angle of 30 to 40 degrees to 
maximise solar gain throughout the year (see Error! Reference source not found. and 
Annex Figure 3 for more details), although modern technologies allow for a lower tilt angle. 
In case of a flat roof, PV panels can be mounted on A-frames. Where a number of PV 
panels mounted on A-frames are installed, care should be taken to ensure one row does 
not overshadow the row behind. 


• Roof orientation: the roof should ideally be south-facing to maximise the efficiency of 
the panels. Panels mounted east or west at the optimum tilt angle would generate with 
90% of the output of an optimally-mounted, south-facing panel. Given the high cost of 
PV technology, it does not make financial sense to install PV at a significantly less than 
optimal orientation, especially if other technologies could be used instead. 


• Area required: with the example of a Sanyo hybrid panel, the roof area required would 
be approximately 1.25m2 on a pitched roof. On a flat roof, the same model would need 
3m2 when mounted using an A-frame. 


• PV panels can be mounted in landscape or portrait orientation to maximise the roof 
space. 


• On flat roofs, sufficient access space (minimum 0.5m) should be allowed around the rows of PV 
panels for maintenance purposes, if required. 


Maintenance 


• Maintenance for PV systems is negligible. The panels may require periodic cleaning, 
although when at tilt angle, run-off from rain is usually sufficient. 


• Isolators can be used in order to automatically highlight any problems that the system 
encounters. 


Auxiliary equipment required 


• A-frames (if required) 
• If excess energy is to be sold back to the Grid, an export meter s required. 
• An inverter is always required for a Grid connection. 


Installation and planning issues 


• With the range of PV products available, it is possible for PV to be integrated into the 
design of a building, minimising planning issues. Installation of PV is reasonably 
straightforward.  


• Planning permission is not normally required for building mounted PV if it does not project 
significantly beyond the roof slope. However, exceptions may apply for systems on listed 
buildings, in conservation areas or areas of outstanding natural beauty. 


Health and Safety issues 
• No PV module releases sufficient toxic materials to cause any harm during installation or 


maintenance. A small proportion of PV contains cadmium, the oxides of which are toxic in very 
small doses. Some of these may release toxic dust if crushed during disposal. 


Estimated costs 


• The capital cost of PV is relatively high compared to other renewable technologies. By 
installing PV in a new-build development, the cost of some building materials may be 
offset.  


• As well as directly offsetting electricity costs on the site and reducing the Climate Change Levy 
contribution, where applicable, income can be generated through exporting excess electricity or 
trading ROCs.  
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13.2 Financing low and zero carbon technologies 
 
Financing low and zero carbon solutions 


Certain technologies attract Enhanced Capital Allowance (ECA), enabling businesses to 
reap the economic benefits of the technologies within a shorter period. Please note that the 
calculations in Section 5 have assumed no grant funding or ECA. Therefore, if additional 


Additional Information 
Annex Figure 2 demonstrates how the height of the sun changes throughout the year. 
Therefore it is important to position solar panels in such a way that they will give an output 
during the winter months. If a panel were almost horizontal, although the output would be 
high during the summer, it would receive almost no irradiation during the winter, as the sun 
is lower. 
 


 
 


Source: NREL 
Annex Figure 2: Solar variations throughout the year 


 


 
Source: Solar Access 


Annex Figure 3: The reduction in output of a solar PV panel as the tilt angle and orientations change. 
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Financing low and zero carbon solutions 


funding is applicable, the financial case for the technologies would be significantly more 
compelling.  
Government Grants 
The Client may apply to the Low Carbon Buildings Programme (LCBP) – Phase 1, Stream 2 
and Phase 2, depending on which solution is selected. Stream 2 of the LCBP is split into 
two categories, both of which are competitive: 
 


• Stream 2A – There is a maximum grant of £100k or 40-50% of total costs (excl. 
VAT). There will be quarterly deadlines for stream 2A applications. 


• Stream 2B – There is a maximum grant of £1m or 40-50% of total costs (excl. VAT). 
Deadlines for applications will be twice a year.  


Large commercial organisations including developers can apply for up to 40% of the total 
installation costs (excl. VAT). However, small to medium sized enterprises (SMEs) are 
entitled to an extra 10% uplift and can apply for up to 50% of the total installation costs 
(excl. VAT). To find out if your company qualifies as an SME, the LCBP regard them as 
follows: 


An SME is an organisation that has fewer than 250 employees and that satisfies at least 
one of the following conditions: annual turnover not exceeding €50million; and/or annual 
balance sheet total not exceeding €43million. 
Only one grant is available per installation location (incl. groups of buildings). Grants are 
available for projects across the UK, excluding the Channel Islands and the Isle of Man. 
 
Phase 2 is a non-competitive funding stream that is only open to public sector 
organisations, installations have to be completed by framework installers and benchmark 
costs per kilogram of carbon saved apply. This would not be a suitable stream for a biomass 
boiler installation as only boilers under 45kW comply. 
 
A number of energy efficiency measures must be undertaken in order to be eligible to apply 
for a low carbon buildings grant. These measures will ensure that energy requirements are 
minimised. 
 
More information is available on http://www.lowcarbonbuildings.org.uk/home/  
 
Alternatively if the Biomass option was chosen, the client could apply for a Bioenergy 
Capital Grant (a guaranteed 20 - 25%, though this cannot be taken in conjunction with any 
other government grant), which is available through UK installers that have successfully 
obtained BECG money to distribute to their customers directly. 
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Financing low and zero carbon solutions 


ESCo Model 
Energy service companies (ESCos) will undertake a more extensive service, managing the 
whole heating system and perhaps other services as well. An ESCo would be able to 
manage the monitoring and billing for heat and electricity to residents within the 
development. 
 
 


Renewable Obligation Certificates 
All energy producers are required to produce a certain proportion of their energy from 
renewable energy sources. For every unit of electricity produced in this way (normally 
measured in MWh), a credit is received, known as a Renewable Energy Obligation 
certificate (ROC). Producers that are unable to generate sufficient electricity from renewable 
sources are able to trade ROCs in order to gain the required amount, as specified in 
government legislation. Therefore any generator of electricity can benefit from this system. 
Usually, decentralised systems (e.g. roof-mounted PV panel system or small wind turbine) 
do not generate enough energy in order to become a ROC trader. However, some 
companies, such as Good Energy, will pay a sum per unit of energy generated to a number 
of ‘small generators’ in order to be able to trade ROCs. The tariff per unit of energy is 
normally very favourable in comparison with the value for which energy can be sold back to 
the Grid and the ROC system has the added benefit that all energy generated is included, 
not just excess production. 
Climate Change Levy 
Organisations that are required to pay Climate Change Levy (CCL) on fuel used can benefit 
from on-site generation of energy from mini CHP or renewable sources. The CCL does not 
apply to energy generated on site. 
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1 Executive Summary 
1.1 Reducing energy consumption and fuel bills 


The following Table provides the key recommendations for your building. It includes the low and no 


cost measures that will deliver the greatest saving, as well as the energy efficiency measures that 


will deliver the best return on investment.  


 


 
Our initial assessment indicates that through the recommended energy efficiency measures along 


with a few simple low (or no) cost measures, your organisation could achieve the following.  


 Deliver environmental benefit with an energy saving of 204940kWh   


 Achieve financial savings of £8220 per year, and protect against future fuel price increases. 


Our initial analysis suggests the cost of implementing these measures could be as low as £20000. 


This would imply a simple pay back of only 2 years. The specific measures recommended, financial 


information and technical details are of course included in the attached report.    


          


                                                 
1 Please note that total and cumulative savings do not incorporate the inter-relationships between 
measures. 


Top No/Low 
cost Measures 


Energy Savings 
(kWh pa) 


Cost Saving 
 (£ pa) 


Installation 
Cost (£) 


Payback period 
(years) 


Reduce Internal 
Temperature 


41150 1440 0 0 


Control of 
Lighting 


11943 1020 0 0 


Switch Off 
Equipment 


8957 761 0 0 


Top Energy 
Efficiency 
Measures 


Energy Savings 
(kWh pa) 


Cost Savings 
(£ pa) 


Installation 
Cost (£) 


Payback period 
(years) 


Installation of 
New Boiler 


142890 5000 20000 4 


TOTAL1 204940 8220 20000 2 
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2 Introduction 
Reducing energy consumption makes perfect sense – saving money, enhancing reputation and 


improving the environment.            


 


2.1 An Overview of the Site 


Whitehorse Manor Infant School has 463 building occupants, and the building type has been 


classified as ‘Education buildings Primary’ for the purposes of making comparisons with benchmark 


data.            


From the nature of the school (including size) benchmark data has been used within this report to 


assess energy performance against industry standards, and also assess equipment  


          


2.2.1 Building age and tenancy, and the impact on opportunities for energy improvements 
           


Although your building is relatively old, the school has done a lot to make the structure of the 


building energy efficient. There is still improvements that can be made to the school and insulation 


can always be increased.  We recommend that all of the equipmet used in the building is constantly 


replaced, when defunct, with high efficency technology, much like the new energy efficient 


computers that the school is implementing.  Behavioural measures often have very high associated 


energy savings with zero cost, and therefore we recommend that the use and control of energy 


using equipment is carefully considered to maxmise the savings within this report   


   


Your school currently does not own the premises as the building is owned by the council.  Therefore, 


any installation works suggested within this report may need to be agreed or negotiated with the 


council.  The budget available from both the school and council may dictate the scale of work which 


can be carried out, however many low cost and behavioural measures can be undertaken as quick 


wins.              


2.1.1 Energy Consumption          


           


The current annual gas consumption of the site is 642980 kWh pa and the current electricity 


consumption is 119430 kWh. 


This equates to costs of £0 and £0 respectively within the consumption year provided. The following 


table provides a summary of your annual energy consumption: 
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  Annual Consumption Annual Cost Annual CO2 emissions 


Utility kWh % £ % 
 kgCO2 % 


Electricity 119430 16 10,150 31% 50400 29 


Gas 642980 84 22,504 69% 124740 71 


 
             
         


2.1.2 Current Building Performance        


           


The following graphs highlight your current energy consumption, and costs before and after 


implementing the areas indicated by this report, including a comparison with benchmark data: 


 


 


 


 


 


 


            


  
Chart 1-1 Current Energy Performance  Chart 1-2 Energy Saving Opportunities  
            


             
   


2.1.3 Comparison with Benchmark Data        


           


The following graphs demonstrate the comparison between industry best practice for your sector, 


typical practice and the current energy consumption at your site.     
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Chart 2-1 Heat consumption against benchmark, Chart 2-2 Electricity consumption against benchmark 


 
Fuel prices vary across the country, and often change quickly.  We also estimate that fossil fuel 


prices will rise by around 6% p.a.  The savings you make on your energy bills now will grow year on 


year making energy efficiency an area that your organisation cannot afford to ignore.  


   


2.1.4 Summary of Energy Performance Compared with Benchmark     


Whitehorse Manor Infant School is not reaching best or typical practice consumption levels for either 


gas or electricity.  This may be due to unforeseen/unusual circumstances, but there was 


considerable bad practice employed by the school and this is a clear warning to closely monitor your 


energy consumption.  There are large potential savings to be made at this site, by reducing 


consumption, specific measures to achieve this reduction are outlined later in the report.  


         


            


2.1.5 Monitoring and Continuous Improvement       


  


A good way to achieve reductions in energy use is to monitor and record electricity and gas 


consumption each month and set benchmarks for continuous improvement.  For heating 


consumption (e.g. gas) this may vary significantly through the year, so should be compared with 


similar periods in different years.  For electricity consumption, it can be useful to establish baseline 
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consumption (e.g. minimum consumption overnight if possible) and compare this with daytime 


consumption, or periods of unusual consumption to see why and how electricity is being consumed.  


For more information please see the Monitoring section of this report. Remember, you cannot 


manage what you don’t measure.   


3 Energy Efficiency 
3.1 Heating systems and Controls        


            
Heating is one of the biggest consumers of energy within an organisation. Heating consumption and 


bills can be reduced within your organisation through a combination of improved controls, equipment 


and insulation.            


            


We have identified these potential savings that your organisation may be able to achieve through 


making changes to your heating system. 


 


• Better control & reducing your internal temperature could deliver a £1440 saving pa with no 


investment 


 


• Installing TRVs (Thermostatic Radiator Valves) could deliver £179.9 savings pa with an investment 


of £720 


 


 


• Installation of a new boiler could cost around £20000 and would deliver a £5000 saving each year. 


This would represent a payback of 4 years.  This cost does not include any plant room 


refurbishment, removal of old boilers or civil work and may vary according to the installer. 


 


• It was observed that your boiler and pipework are sufficiently insulated.  When insulation is old, it 


may be possible to improve efficiency by replacing or upgrading this insulation, therefore this should 


be monitored alongside maintenance of the boiler and heating system. 


 


 


The recommended temperature for your organisation, according to the Carbon Trust, is around 19-


21 degrees centigrade. However, whilst walking around the school, it was observed that the 


windows were open due to over heating.  
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The school seems to suffer from considerable overheating, with many rooms opening windows to 


reduce the internal temperature. Obviously any heat lost through an open window is energy that 


needn’t have been used. Using TRV’s in rooms where 


they are in place before opening windows would be a 


simple behavioral measure that teachers and pupils 


could be aware of. This is a zero cost measure, but will 


require testing of temperature controls, and consultation 


with teachers to ensure that working conditions are 


comfortable.  If high temperatures have been set to 


overcome under-heating problems, then this issue 


should be considered together with other heating 


system and insulation measures.   


 


This will vary within different parts of your building, and depend if there are additional processes 


occurring, additional heat producing machinery, or higher/lower levels of physical activity. 


 


It was observed that current temperature controls are set to 22 Degrees. 


 


If you reduce your building temperature by 1 Degrees, you could save around 41150 kWh each 


year. 


 


This is a zero cost measure, but will require testing of temperature controls, and consultation with 


teachers to ensure that working conditions are comfortable.  If high temperatures have been set to 


overcome under-heating problems, then this issue should be considered together with other heating 


system and insulation measures.         


   


             


            
Zoning           
Zoning of the heating system could be possible within your school, meaning that temperatures of 


rooms with high occupancy levels/electronic equipment can be kept cooler than those without.  This 


could provide savings through area-specific reductions in heating temperature.   


         


            
            


Window left open to reduce school temperature 


with heating on full 
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Isolating your boilers could save money        
   
It would appear that you would not need to take action in terms of isolating your boiler 
 
 


 
Fig 3-1 Simply using controls effectively can save £'s at no or little cost    


  
      


3.2 Insulation            


            
All buildings lose heat through the walls, ceiling, floor and windows.  If these areas are better 


insulated, then less heat will be lost, and therefore less energy will be required to heat the building 


overall.     


Insulation type, cost and efficiency will vary greatly according to the type of building structure your 


organisation currently occupies.  It is always recommended that before considering any type of 


insulation you check any existing insulation and your building structure.  CEN can help with quotes 


and recommend installers, please call 020 8683 6600 for more information on insulation measures.  


 


We identified several draught areas within the school.  Draught proofing is a simple and low cost 


measure, which can usually be fitted by the school caretaker or site manager.  Materials are 


inexpensive and the improvements in both comfort and energy savings are significant.  Therefore 


this is recommended as a priority measure for the school. 


          


3.3 Lighting            


Lighting is a cost effective way to reduce fuel bills.  Reducing both the amount and time that lighting 


is used can be done through behavioural change and investment in controls.  In addition inefficient 


lighting can be replaced with more efficient lights that use up to 75% less energy. 
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The following table summarises the opportunities for saving money on lighting:   


         


            


Control of 
Lighting 


11943 1020 0 0 


   
            
Other opportunities for you to reduce your bills on lighting include:     


       


Encourage task lighting – making sure only occupied areas are lit, i.e. make sure that 1 teacher is 


not lighting the entire building unnecessarily.  This could be combined by labelling light switches to 


help teachers select the correct lighting. 


 


By switching off unnecessary lights, you could potentially save 11943kWh or £1020.This has been 


identified from your estimations on how many hours lights are on, the type of lights you currently 


use, the percentage of lights which are on in unoccupied areas/out of hours, and your overall 


working hours. 


 


Your building was not found to have any traditional tungsten lights.  These lights can usually hold 


energy efficient light bulbs which use 75% less energy, at little extra cost.  If you buy/install new 


lights or change any fittings within your building we recommend that you fit energy efficient light 


bulbs wherever possible. 


 


 


 


 


Standard tunsgsten lights and fluorescent lights are not the only bulbs which can be replaced by 


more energy efficient lighting.  Further savings can be achieved through considering the other 


sources of light within your building.  F Lamps and circular lamps can also be replaced by compact 


fluorescent lamps, and the most efficient types of metal halide, mercury, halogen or sodium lights 


should also be purchased when replacing old bulbs. 


 


 


Lighting 
Savings 


Saving (kWh) Cost Saving (£) Installation 
Cost 


Payback (Years) 
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As well as changing bulbs, fittings can also make a big difference to lighting energy. Fluorescent 


tubes usually fit into one of two types of fitting – diffusers or reflectors.  Diffusers are generally 


plastic cases designed to reduce glare, while reflectors are generally mirrors reflecting and 


increasing the useful light received in the room.  As reflectors will increase the light within an area, 


bulbs can often be replaced with lower wattages or removed entirely.  There are additional 


considerations of glare, dimming capability and various frequencies of lights. 


 


Investments in controls can often yield further savings.  Lighting controls come in a variety of forms 


but can include Time Operated, Daylight Linked, Presence / Occupancy Sensors or Dimmers. 


 


Occupancy sensors help to ensure that lights are only operational when someone is there to require 


them.  Sensors can save up to 30% on lighting costs.  However, this option is not always suitable – 


for example where people are still for long periods at desks.  Time delay controls and photo-electric 


cells can provide similar benefits, and dimmers add additional elements of control over levels of 


lighting.  Therefore there are several further investments you can make which will reduce your 


energy consumption further. 


            
            


 
 
 
 


Fig 3-2 Lighting offers simple, low cost savings 
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3.4 Equipment            


            


Individual pieces of equipment within your school will usually consume relatively small amounts of 


energy.  However, cumulatively, they can represent a large proportion of your electrical 


consumption.  Therefore it is very important that equipment is only on when it is being used. 


 


Awareness campaigns are excellent ways of improving the switching off of equipment.  This needs 


to include all teachers and pupils (i.e. cleaners, security etc) to be effective.  As with lighting, stickers 


can also improve awareness of this. 


          


It is essential to switch off computers and other office equipment when not required.  Screen savers 


do not save energy, and in older computers the monitor can actually use up to 70% of the total 


computers energy.  Most printers and photocopiers have powersave modes which are simple to use, 


and will automatically run at lower power when not in use.        


     


Switching off equipment at night, such as vending machines, is an immediate and zero cost way to 


reduce energy use.  Smaller actions, for example simply filling up the kettle to the minimum level 


required, will also save energy.   


 


You could potentially save 8957kWh or £761.2 through switching off computers and other common 


office equipment.  If your school is very IT intensive, this value could be even higher. 


 


Refrigeration can be a significant energy consumer.  Simple measures can be taken to reduce this 


consumption.  Excessive cooling (as with excessive heating) wastes energy, and doors left 


open/poorly insulated will also use more energy and also pose health risks.  Open fronted 


refrigeration units can be fitted with night blinds, and refrigerator lights should be turned off during 


the nights to prevent further energy waste.  In addition, any additional source of heat should be 


removed from the refrigeration area to improve the heat balance.  For further information please 


contact us on the number provided above. 


 


Air conditioning/ventilation controls can deliver significant savings – it takes energy to heat and cool 


air down, and if that air is then removed, the money used to heat/cool the air is lost, and the old air 


needs to be replaced with new air at the correct temperature.  Natural ventilation should be 


maximised wherever possible.  Ventilation systems should not be running when the building is not 







Whitehorse Manor Infant School 
 


13  


occupied, and indeed can often be set to only be used at certain times or the day/week/year.  


Careful consideration between the balance of heating and ventilation (both artifical and physical – 


i.e. opening windows) is required, to ensure that energy is not being used unnecessarily (e.g. 


heating and cooling simultaneously).  Air conditioning should be set to come on at 24°C and should 


not compete with heating.  Leaving air conditioning on at night will greatly increase running costs. 


 


 


           


3.5 Monitoring, measuring and billing    


            
It is recommended that meter readings where possible are recorded for all utilities on a monthly or 


even weekly basis to identify trends and patterns, and most importantly potential problems such as 


water/gas leaks that will allow you to make corrections and hence reduce your fuel bill further. 


 


In addition, the meter readings taken by your school can then be compared to those found on your 


bill, helping you identify any overcharging errors from your supplier (estimated readings are often 


used by utility companies to save costs in meter reading, and are sometimes over estimated). 


 


Improved monitoring and targeting will maintain energy performance and prevent future energy 


waste. 


 


We strongly recommend that you confirm that your energy is being supplied at a competitive rate.  A 


number of websites enable this comparison to be made online, and you can often negotiate a 


contract price at lower rates with a supplier. 


 


In addition, your school hours may suit different energy tariffs.  For example a day/night tariff will 


help you achieve savings if your organisation often operates through the night. 


 


 


 


 


Different energy suppliers charge different rates, and use energy from different sources.  Confirming 


correct tariffs can achieve significant savings and also benefit the environment.   
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3.6 teachers and pupils Awareness and school Integration     


      


            
When implementing the actions described within this report, it is recommended that you involve your 


teachers as much as possible, to enable them to provide input into the changes, and also better 


understand how to reduce energy consumption.  An energy plan setting targets and activities could 


be considered as a valuable tool to engage teachers, and also clarify which actions you wish to take 


forward and any other actions you consider practical. 


           


An Energy Plan could include the following actions: 


1) Monitor energy consumption and account for primary uses of energy 


2) Agree to realistic energy saving targets 


3) Adopt a policy of “Good Practice” in the operation of heating and electrical equipment  


4) Raise awareness of energy use among building occupants 


5) Encourage no-cost behavioural change 


6) Use cost savings to finance further investments in energy efficiency or renewable technologies 


          


A member of staff could be designated as an "energy champion" or environment champion.  They 


would have responsibility for checking equipment and lights are turned off, and making sure other 


building occupants are aware of their environmental impacts and any environmental policy which 


your organisation may have.           


Energy and environmental action could be taken a step further within a management system.  


BS8555 and ISO14001 programmes can help you manage your organisation more efficiently, and 


gain recognition for your efforts and successes.       


    


By completing this Energy Check, you have indicated that you are interested in saving energy and 


the potential benefits this can bring to both financial bottom line and environmental improvement.  


The guidance within this report is indicative according to the size and type of your organisation.  If 


you require further advice or help on any of the matters arising out of this report, please contact 


CEN on 020 8683 6600. 
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4  Energy Management Plan 
 


4.1 Summary of recommendations: 


 


 
 
The school needs to draft a clear and simple energy strategy with defined responsibilities, targets 


and objectives. This should entail the following actions: 


 


4.2 Promote Awareness 


Set up an ‘energy team’ to raise awareness amongst staff and students of how much energy is 


used; how to reduce the school’s energy use; and to engage staff and students in behaving more 


environmentally responsible. 


Nominate 20-30 students and members of staff to act as ‘energy monitors’ to perform tasks such as 


switching off lights or taking temperature readings. 


Thermometers should be prominently installed in classrooms to indicate the comfort level within the 


building to staff. 


Add stickers or posters in classrooms to remind students and staff to switch off lighting and electrical 


equipment when the rooms are unoccupied. 


Report the observed energy savings to staff and students through postings on notice boards and in 


classrooms.  


4.3 Monitor Energy Consumption  


Keep records of annual figures for gas, electricity and water consumption in addition to cost. This 


will help provide a basis to determine savings compared with previous years. 


Whitehorse Manor Infant School can reduce energy costs by a minimum of £8220 per year by 
adopting an energy action strategy. The school must employ the following steps as part of its 
strategy: 
 


1) Promote awareness amongst students and staff 
2) Monitor energy consumption 
3) Account for the primary uses of energy 
4) Adopt a policy of ‘good practice’ 
5) Encourage behavioural change amongst students and staff 


 
The energy and cost savings will only be achieved if the measures detailed in this report are 
properly implemented.  
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Conduct a proper survey of the school in order to determine which appliances and plant need to be 


replaced.  


Identify the barriers to making changes to the school’s energy use (e.g. finance; manpower; time; or 


security restrictions).  


 


4.4 Account for Primary Uses of Energy  


Place a more accurate cost on wasteful practices such as overheating, lighting after hours and 


leaking water pipes.  


Develop an action plan of prioritised activities to reduce energy consumption where excessive use is 


taking place (reduce temperature set points; reduce run time of boilers; replace lighting with more 


efficient type; introduce controls on plant; )  


Using the findings of the energy survey, arrive at:  


• The efficiency and consumption of plant (eg; boilers and lighting).  


• The running cost of energy consuming plant and equipment.  


• The suitability and efficiency of installed plant and equipment.  


• The cost of plant running over weekends and lights left on unnecessarily.  
 


4.5 Account for Primary Uses of Energy  


Develop a system to monitor where and how energy is being used in each of the main school 


energy cost centres and how efficiently it is being managed.  


Adopt better management of the heating and hot water systems to identify and reduce overheating. 


Adjust the main boiler controls as recommended above to ensure the school is not over heated or 


heated when there is no demand.  


Adopt behavioural change and electronic controls to reduce the costs of lighting by 20-30 per cent 


per annum. 


Better management of the IT suite could reduce electricity consumed here by half. 
 


4.6 Encourage No-cost Behavioural Change  


Reduce the amount of wasted electricity: switch off or minimise use of equipment in all areas outside 


school hours, including computers; vending machines; lighting; office equipment and ventilation 


fans.  


Switch off or minimise use of equipment in areas which are not in use, including plant rooms; 


meeting rooms; store rooms and consider the installation of timer or occupancy controls.  
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Prevent over-heating of the school by adopting a heating schedule that meets the needs of staff and 


students 


 


4.7 Use Savings to Invest in Further Energy Efficiency Measures  


Establish the effectiveness of measures taken by monitoring energy consumption and evaluate 


success of adopted measures and promote continuous improvement. 


Use quantified savings or projected savings to motivate spending on improving efficiencies in energy 







 
 
 
 
 
 
 


 
Section 2:  
Renewable Energy Appraisal 
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5 Executive Summary Renewable Energy  
 


5.1 Results of renewable feasibility assessment 
 
The table below provides a summary of the feasibility assessment. 
 


Technology Generation Feasible? Reasons 


Wind turbines (stand-alone) Electrical  • Insufficient open area for installation of a 
stand-alone wind turbine 


Solar photovoltaics Electrical  • Areas of east to west (through south) facing 
unshaded pitched roofs 


Solar thermal Thermal  •  Insufficient summer hot water demand 


Wood-fuel heating Thermal  •  No available space for fuel storage and 
delivery access 


Ground source heating Thermal  • Incompatible heating system 


Summary of feasible technologies 
 


5.2 Recommendations 
 


 Savings Cost  


Technology 
Energy 


generated 
[kWh/yr] 


Carbon 
Savings 


[kgCO2/yr]


Financial 
Savings 


[£/yr] 


Guideline 
cost [£] 


Guideline cost 
after LCBP 


grant [£] 


Cost  per 
ton CO2[£/t] 
(aft. LCBP) 


Payback
(aft. LCBP)


[yr] 


ROOF AREA A 27.72 
kWp (165.4 m2) 


22,379 9,623 1,567 124,740 62,370 519 (259) 80 (40) 


ROOF AREA B  10.92 
kWp (65.1 m2) 


8,816 3,791 617 54,600 27,300 576 (288) 88 (44) 


ROOF AREA C 2.1 kWp 
(12.5 m2) 


1,695 729 119 12,600 6,300 691 (346) 106 (53) 


ROOF AREA D 6.3 kWp 
(37.6 m2) 


5,086 2,187 356 31,500 15,750 576 (288) 88 (44) 


ROOF AREA E 22.68 
kWp (135.3 m2) 


18,310 7,873 1,282 102,060 51,030 519 (259) 80 (40) 


The sustainable energy options 
 
 
The options above give potential for any size of installation. None of the areas are better 
than the other, so it is up to the school and the panel where to locate them. However, 
there is a maximum £50,000 match funding. 


5.3 Methodology 
 
The approach that has been taken in this study is as follows: 
 
1. Calculate the current carbon emissions related to the energy use of the building through 


space heating and electricity use. 
2. For the feasible technologies, estimate suitable system sizes giving energy produced 
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and carbon offset through their application, guideline system costs and operational 
information. 


3. Calculate percentage of carbon offset through the use of renewable energy technologies  
4. Determine the best combinations of technologies to achieve the most cost-effective 


sustainable energy solution for the site. 
 
The relative merits and challenges related to each of the technology options can then assist 
Whitehorse Manor Infants and Junior School Name with identifying the most suitable 
sustainable energy solution for the site. 
 
For each of the technology options, indicative supply and installation costs have been indicated. 
However, accurate costs cannot be established at this stage as design changes or site-specific 
factors e.g. ground survey, could impact the cost of integrating renewable carbon technologies 
on the site. Supply and installation costs are based on benchmark data; the financial data 
provided in this report is indicative only and is intended to assist the decision-making process 
when determining the most suitable sustainable energy solution. Where any of the proposed 
energy solutions are taken forwards, further feasibility studies could be required to accurately 
size the systems, after which a formal tender should be carried out in order to achieve 
competitive and accurate prices. 
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6 Roof and ground areas 
6.1 Roof 
The buildings have a number of flat and pitched areas. The roof area is in between the two schools 
and has a number of different sized areas that would be suitable for solar technologies. This 
information will be used to calculate the potential sizing for PV and solar thermal renewable 
technologies 


6.2 Ground Area 
There is a large ground area, but ground source technologies are not going to be considerewd in 
this report. This information will be used to assess the feasibility of Ground Source Heat Pump 
Installations 
 


7 Feasibility study of the technologies 
In this section, the technical viability of the following renewable technologies has been assessed 
for the Whitehorse Manor Infants and Junior School site in order to rule out unfeasible options. 


7.1 List of feasibility criteria per technology 
 
Table 5-1 shows the list of technical criteria necessary for a technology to be feasible.  
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* Assuming that the design is defined to meet these criteria 


Table 5-1: Technical feasibility of each technology 


7.2 Additional feasibility elements 
 
7.2.1 Photovoltaic’s 
 
Photovoltaics will be assessed for further feasibility in section 6.   
 


Wind Turbines, Solar Thermal, Biomass and GSHP will not be taken forward for further 
assessment 
 


                                                 
2 Based on benchmark and manufacturers’ data, a stand-alone turbine could be viable at a wind speed of 
around 5m/s at the height of the turbine and may be a more cost-effective way of providing renewable 
energy generated on-site compared to other technologies. Ideally, however, the wind speed would be 
greater than 6m/s.  


Technology Criteria  
Stand-alone wind 
turbines   


Wind speed Is the average wind speed greater than 6 m/s at hub height?2  
Clear air flow to turbine Is the area free from obstructions that could cause turbulence?  
Open land around 
proposed site Is there sufficient open land for the turbine to be installed?  


Distance to nearest 
property 


Are surrounding properties far enough away to be unaffected by turbine 
noise/flicker? 


 


Solar photovoltaics   


Roof orientation Are the roofs flat or orientated southeast/southwest (through south)?  
Roof space Is there sufficient unshaded roof area? * 
Solar thermal   


Roof orientation Are the roofs flat or orientated southeast/southwest (through south)?  
Roof space Is there sufficient unshaded roof area?  
Hot water demand Is there a year round hot water demand?  
Heating system Would a solar thermal collector be compatible with the planned heating system?  
Hot water storage Is there room for hot water storage vessels?   
Wood-fuel heating   


Fuel supply chain Has the existence of an established fuel supply chain been verified?   


Delivery logistics Is there sufficient space for a delivery vehicle e.g. vehicular access to storage 
hopper, turning circle?  


 


Storage Is there sufficient space for fuel storage to allow a reasonable number of 
deliveries? 


 


Plant room Is there sufficient space for a wood-fuel boiler and associated auxiliary 
equipment? 


 


Flue Can the flue be designed to meet planning authority requirements?  
Ground source heating   


Heat distribution system Is there a low-grade heat distribution system e.g. underfloor heating?  


Ground conditions Has a basic ground study concluded that the site is suitable for ground source 
heat pumps? 


 


Horizontal piping Is there a large area of open land where horizontal piping could be installed?   


Vertical piping Is there an area of open land ground suitable for vertical piping? Can 
underground obstacles be avoided? 
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8 Renewable Technology Assessments  
 
Please note that all carbon saving percentages provided are in relation to carbon emissions related 
to the year round energy use 
 


8.1 Solar photovoltaics 
 
8.1.1 Site Information  
There is a lot of open space on the roof of the buildings (see diagram) 


 
 
8.1.2 Product information 
Solar photovoltaic (PV) cells generate electricity. They are available in a range of products, such 
as bolt-on panels, solar tiles and glass-glass laminates. Images of, and further information about, 
these products can be found in the Annex. 
 
8.1.3 Carbon savings , estimated costs and Payback time. 
The estimates in Table 6-1 are based on the use of 210 Wp panels to generate the maximum 
amount of electricity for the available roof space. 
 
An indication of energy generation and cost data related to the use of PV panels installed on the 
roof is provided. 
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Table 6-1: Examples of carbon savings and costs for PV panels 


 
 
Assumptions: 
These outputs have been calculated assuming that the flat roofs would be have the panels 
mounted on an A-frame pitched at 40 degrees from horizontal and that they would be oriented 
towards south-west (corresponding to a 95% relative output)  
8.1.4 Life cycle cost implications 
There is limited maintenance associated with PV panels. Products generally have a 20 year 
guarantee, although they have been known to operate effectively after this time. The inverter that 
converts the direct current (DC) electricity to alternating current (AC) may require occasional 
servicing.  
 
If the electricity is generated when there is no electricity consumption, it can be exported to the 
Grid. These units of electricity can either be sold directly to the utility company or sold through 
ROCs 


 Savings Cost 
 


Technology  Energy 
generate
d 
[kWh/yr] 


Carbon 
Dioxide 
Savings 
[kgCO2/yr
] 


Financial 
Savings 
[£/yr] 


Guideline 
cost [£] 


Guideline 
cost after 
LCBP 
grant [£] 


Cost  per 
ton CO2[£/t] 
(aft. LCBP) 


Payback 
(aft. 
LCBP) 
[yr] 


ROOF AREA A 
27.72 kWp 
(165.4 m2) 


22,379 9,623 1,567 124,740 62,370 519 (259) 80 (40) 


ROOF AREA B  
10.92 kWp 
(65.1 m2) 


8,816 3,791 617 54,600 27,300 576 (288) 88 (44) 


ROOF AREA C 
2.1 kWp (12.5 
m2) 


1,695 729 119 12,600 6,300 691 (346) 106 (53) 


ROOF AREA D 
6.3 kWp (37.6 
m2) 


5,086 2,187 356 31,500 15,750 576 (288) 88 (44) 


ROOF AREA E 
22.68 kWp 
(135.3 m2) 


18,310 7,873 1,282 102,060 51,030 519 (259) 80 (40) 
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9 Conclusion 
9.1 Going forward 
 
The aim of this study is to provide Whitehorse School with an assessment of the potential for 
integrating renewable carbon technologies in the most cost effective way. Further feasibility 
assessments may be requires when taking forward the installation to the next stage. Certain 
assumptions have been made at this stage of the assessment and costs may vary with further 
investigation.  
 
The recommendations made in the report are based on the following criteria: cost, carbon offset, 
site suitability and local planning guidelines.  
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10 Annexes 
 


10.1 Wind Turbines 
 
Wind turbines 


Product information 
 


  
a) Swift turbine Source: Renewable Devices b) Stealth D400 turbine Source: Stealth Gen 


Annex Figure 1: Domestic-scale building-mounted wind turbines 
 


  
a) Quiet Revolution Source: XCO2 b) Proven WT600  Source: Proven 


  
c) Turby Source: WinEUR d) Proven 6  Source: Proven 


Annex Figure 2: Stand-alone or building-mounted wind turbines 
 
• Converts the kinetic energy in wind into mechanical energy and electricity via a generator.  
• Horizontal vs. vertical axis turbines 
The most common turbine type is a horizontal axis turbine, typically with between 3 and 5 blades. 
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Wind turbines 


A number of vertical axis turbines are also on the market; this type of turbine is said to be able to 
cope better with changes in wind direction than horizontal turbines. 
• Stand-alone vs. building-mounted turbines 
Horizontal axis turbines have been developed by a number of manufacturers (see Annex Figure 1) 
specifically for use at a domestic scale. A number of horizontal and vertical axis turbines are 
available as stand-alone or building-mounted technologies, as shown in Annex Table 1. 
 


Technical details 


Technology Manufacturer Turbine (rotor) 
dimensions [m] 


Roof clearance 
required [m] 


Acoustic 
emissions 


1No. Swift 1.5kW (horizontal 
axis) Renewable Devices 2.1 (diameter) 0.5 <35 dB(A) 


1No. StealthGen 0.4kW 
(horizontal axis) Eclectic Energy 1.1 (diameter) 1.5-2.5 2-6 dB(A) above 


background 
1No. Quiet Revolution 6kW 
(vertical axis) Quiet Revolution 3.1 (diameter) 


5m (height) 3 Under test 


1No. Turby 2.5kW (vertical 
axis) Turby B.V. 1.9 (diameter)  


2.9 (height) n/a 
45dBA wind at 
10m/s & 20m 


away 
Annex Table 1: Technical information for building-mounted wind turbines 


 


Energy generating capacity 
• The output of a wind turbine over a year depends on the pattern of the wind over this time 


period, not just the average speed. The energy in the wind is not proportional to the wind speed 
i.e. if the wind speed doubles, the energy content is 23 = 2*2*2 = 8 times as high. Therefore, 
without a complete set of wind speed measurements for the site, only an estimation of energy 
production can be made. 


• The electrical output of a wind turbine in dependent on the model, size and location. Generally, 
turbines that are integrated into a development will have a rated power of between 0.6kW and 
15kW. On an ideal site, manufacturers suggest that a 15kW turbine could generate 15,000-
30,000 kWh/year3. 


• Building mounted turbines are relatively new editions to the renewable energy market and are 
indicative of the move towards installing turbines in urban and suburban areas. However, field 
tests are currently being undertaken to fully assess the effectiveness of these turbines. 


                                                 
3 Proven 15kW turbine: data from website. 
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Wind turbines 


Environmental requirements 
Stand-alone wind turbine: 
• Minimum average wind speed of 6m/s4 
• Large area of open ground 
• No airflow turbulence (e.g. from obstacles such as buildings or trees) 
 
Building-mounted wind turbine: 
• Minimum average wind speed of 4.5 m/s at hub height 
• No high obstacles in the direction of the prevailing wind (generally south-westerly in the UK) 
• According to some manufacturers, wind speed can be increased through a ‘roof acceleration 


factor’, which is maximised by designing a pitched rather than flat roof. 
• Depending on the model, a wind turbine can be mounted on a flat roof, a pitched roof or 


against a supporting wall. 
• Where several wind turbines are installed on the same roof, a minimum separation distance 


must be kept between them to avoid airflow turbulence (the distance required varies between 
models). 


Building design requirements 
• The building structure must be sufficient to support the forces exerted by a wind turbine. 


Liaison with structural engineers would be required to ensure that the building structure is 
suitable for the installation of building-mounted turbines and to assess where the turbine would 
best be positioned. 


• A timber-frame building would require that additional reinforcements be integrated into the 
design. 


Maintenance 
• Maintenance of small-scale turbines is generally limited to visual assessments and an annual 


oil check, which in most cases can be incorporated into a site’s annual maintenance schedule 
and does not require the turbine installer to be present. 


• Isolators can be used in order to automatically highlight any problems that the system 
encounters. 


Auxiliary equipment required 
• An inverter and controller converts raw power output by the wind turbine, direct current (DC) 


electricity, to alternating current (AC) at a quality and standard that is acceptable to the 
National Grid. 


• An export meter in order to measure the quantity of any excess energy exported back to the 
National Grid. 


Installation and planning issues 
•  Smaller turbines are generally designed to operation without a gearbox and with passive yawing 


systems, which reduce operational noise. Turbines make more noise in higher wind speeds, but 
because the background noise also increases, they are barely audible. 


•  Wind turbines currently require planning permission although it is hoped that, in future, small 
building-mounted turbines may be granted ‘permitted development’ status. It should be noted 
that wind turbines, being such a visual technology, provide a positive statement regarding 
sustainable energy both for a development and the local authority in which they are sited. 


Health and Safety issues 
• Although designed to operate to very high standards of safety, some building mounted turbines 


have experienced technical issues and are currently being reviewed. 


                                                 
4 London Toolkit 
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Wind turbines 


Estimated costs 
• The capital cost of the turbine can be site-specific in that the cost of mounting the turbine can 


be a significant part of the overall cost. 
• As well as directly offsetting electricity costs on the site and reducing the Climate Change Levy 


contribution, where applicable, income can be generated through exporting excess electricity or 
trading ROCs. 


Additional Information 
•  ‘Flicker’ is a phenomenon that occurs when the sun passes behind the blades of a wind 


turbine. The movement of the blades results in a flickering effect. The extent of the effect 
depends on the height of the sun, which changes during the year, and the size of the turbine.  


•  Vibrations may present issues with regard to noise. For building mounted turbines vibrations 
may also have structural implications, especially for larger turbines. These factors need to be 
considered before installation. 


 


10.2 Solar Photovoltaics (PV) 
 
Solar photovoltaics 


Product information 
 


 


  
a) Standard ‘bolt-on’ modules b) Sun Slates 


  
c) C21e d) Glass-glass laminate 


Source: solarcentury.com and BioRegional 


Annex Figure 3: Solar products 
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Solar photovoltaics 


 


Technology 
Electricity 
generated 


[kWh/kWp/yr] 


Roof area 
required 
[m2/kWp] 


Carbon 
savings [kg 


CO2//kWp/yr] 


Guideline 
cost5 [£/kWp] 


Guideline 
cost5 
[£/m2] 


Bolt-on modules, 
monocrystalline 830 7 88 6,000  820  


Sun slates 830 10 88 8,200  820  


C21e tiles 830 8 88 7,000  900  


Glass-glass laminates 830 9 88 9,800  1,090  


Source: solarcentury.com 
Annex Table 2: Outputs of solar photovoltaic products 


Technical details 


• PV panels convert light from the sun directly into electricity. 
Energy generating capacity 
• An indication of predicted energy outputs per kWp, for a range of PV products, is shown in 


Annex Table 2. As with wind energy, any electricity that is not consumed at the point of 
generation can be exported to the National Grid. 


Environmental requirements 
It is imperative that PV panels are free from overshadowing. Due to the way in which they are 
electrically connected, even if one small area of a panel is overshadowed, the efficiency of the 
panel - and even the PV array - will be significantly reduced, meaning that the output is much lower 
than predicted. It is essential, therefore, that PV products are mounted away from trees, other roof 
obstacles and shadows cast by surrounding buildings. 
Building design requirements 
• Roof-type: PV panels should ideally be mounted at tilt angle of 30 to 40 degrees to maximise 


solar gain throughout the year (see Error! Reference source not found. and Annex Figure 5 
for more details), although modern technologies allow for a lower tilt angle. In case of a flat 
roof, PV panels can be mounted on A-frames. Where a number of PV panels mounted on A-
frames are installed, care should be taken to ensure one row does not overshadow the row 
behind. 


• Roof orientation: the roof should ideally be south-facing to maximise the efficiency of the 
panels. Panels mounted east or west at the optimum tilt angle would generate with 90% of the 
output of an optimally-mounted, south-facing panel. Given the high cost of PV technology, it 
does not make financial sense to install PV at a significantly less than optimal orientation, 
especially if other technologies could be used instead. 


• Area required: with the example of a Sanyo hybrid panel, the roof area required would be 
approximately 1.25m2 on a pitched roof. On a flat roof, the same model would need 3m2 when 
mounted using an A-frame. 


• PV panels can be mounted in landscape or portrait orientation to maximise the roof space. 
• On flat roofs, sufficient access space (minimum 0.5m) should be allowed around the rows of 


PV panels for maintenance purposes, if required. 


Maintenance 
• Maintenance for PV systems is negligible. The panels may require periodic cleaning, although 


when at tilt angle, run-off from rain is usually sufficient. 
• Isolators can be used in order to automatically highlight any problems that the system 


encounters. 


                                                 
5 Cost includes supply and installation for >20kWp.  Price per kWp will increase as system size decreases 
(by up to 20%).  Prices based on those supplied by solarcentury, although they have been raised slightly to 
reflect recent silicon price increases.  
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Solar photovoltaics 


Auxiliary equipment required 
• A-frames (if required) 
• If excess energy is to be sold back to the Grid, an export meter s required. 
• An inverter is always required for a Grid connection. 


Installation and planning issues 
• With the range of PV products available, it is possible for PV to be integrated into the design of 


a building, minimising planning issues. Installation of PV is reasonably straightforward.  
• Planning permission is not normally required for building mounted PV if it does not project 


significantly beyond the roof slope. However, exceptions may apply for systems on listed 
buildings, in conservation areas or areas of outstanding natural beauty. 


Health and Safety issues 
• No PV module releases sufficient toxic materials to cause any harm during installation or 


maintenance. A small proportion of PV contains cadmium, the oxides of which are toxic in very 
small doses. Some of these may release toxic dust if crushed during disposal. 


Estimated costs 
• The capital cost of PV is relatively high compared to other renewable technologies. By 


installing PV in a new-build development, the cost of some building materials may be offset.  
• As well as directly offsetting electricity costs on the site and reducing the Climate Change Levy 


contribution, where applicable, income can be generated through exporting excess electricity or 
trading ROCs.  
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Solar photovoltaics 


Additional Information 
Annex Figure 4 demonstrates how the height of the sun changes throughout the year. Therefore it 
is important to position solar panels in such a way that they will give an output during the winter 
months. If a panel were almost horizontal, although the output would be high during the summer, it 
would receive almost no irradiation during the winter, as the sun is lower. 
 


 
 


Source: NREL 
Annex Figure 4: Solar variations throughout the year 


 


 
Source: Solar Access 


Annex Figure 5: The reduction in output of a solar PV panel as the tilt angle and orientations change. 
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10.3  Solar Thermal 
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Solar thermal 


Product information 
 


  
a) Flat-plate collector  Source: Genersys solar b) Evacuated tube collector  Source: solardirect.com 


 
c) C21t  Source: solarcentury.com 


Annex Figure 6: Solar thermal installations 
 
• There are two types of collector – flat-plate and evacuated tube. Per m2, flat-plate collectors 


have a lower output than evacuated tube collectors, but they are the most cost effective 
collector type. Solar thermal tiles, an example of which can be seen in Annex Figure 6c, are 
less efficient than flat-plate collectors per m2 installed, but integrate more fully into a tiled roof. 
Data for these different types of collectors is provided in Annex Table 3: 


 


Technology Dimensions 
[mm] 


Heat generated 
[kWh/yr] 


Carbon savings 
[kg CO2//yr] 


Guideline cost6 
[£] 


Genersys flat-plate collector 75 x 1034 x 
2040 950 49 1500 


Solarcentury C21t tile 1220 x 420 136 7        400-500 
Annex Table 3: Flat-plate solar collector product information 


 
• Heat collected in the solar thermal collectors is transferred to water in a thermal store. Solar 


thermal systems must be sized to the anticipated heat requirement, as excess heat production 
cannot be exported. No extra benefit is gained by increasing the collector area, as little 
additional useful heat would be generated.  


• Heat absorbed in the solar thermal collectors is transferred to water in a central twin-coil hot 
water cylinder or water store.  


 


                                                 
6 Indication of supply cost of collector only 
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Solar thermal 


Technical details 


The two tables below show details for flat plate and evacuated tube solar collectors. 
 


System Schuco-Sol CH 
Dimensions – per panel 2153mm x 1254 mm 
Output per panel7 [kWh/year] 1260 
Supply and installation cost (£) – per panel 2340 
Maintenance – per panel Glycol replacement approximately every 10 years 
Product life (yrs) 25 (panel, other elements e.g. pumps may have shorter life 


span) 
Source: Future Heating 


Annex Table 4: Flat-plate solar collector product information 
 


System Lazer2 
Dimensions – per panel 1276mm x 2110mm 
Output per panel8 [kWh/year] 1213 
Supply and installation cost (£) – per panel 1755 
Maintenance (£/yr) – per panel Glycol replacement approximately every 10 years 
Product life (yrs) 25 (panel, other elements e.g. pumps may have shorter life 


span) 


Annex Table 5 Evacuated tube solar collector product information 
 
Energy generating capacity 
• As a rule of thumb, 454kWh of gas is displaced each year per m2 of flat plate collector, 


compared to 582kWh gas per year per m2 evacuated tube collector9. This value varies with 
panel type and system layout. Assuming that the collector is replacing boiler-generated heat10, 
this would result in a carbon dioxide saving of 99kgCO2/year for a flat plate collector and 
127kgCO2/year for an evacuated tube collector. 


• Many solar collector manufacturers claim that a solar thermal system can provide 50-70% (on 
average over the course of a year) of a household’s hot water requirements. 


• A solar thermal system can pre-heat11 the hot water requirements of a single house or multiple 
dwellings. Depending on the exact system configuration, a communal system can result in a 
more efficient use of the collected heat because, due to a more regular pattern of consumption, 
a higher proportion of the collected heat will be used.  


• Solar thermal can equally be used on non-residential buildings, but care should be taken if the 
building is likely to be out of use for long periods, e.g. schools. 


• Depending on the exact system configuration, a communal system may result in a more 
efficient use of the collected heat as a higher proportion of the collected heat will be used due 
to a more regular pattern of consumption. 


                                                 
7 This value will vary depending on the solar fraction, or the percentage contribution of the solar thermal 
collectors, to the overall hot water supply. 
8 This value will vary depending on the solar fraction, or the percentage contribution of the solar thermal 
collectors, to the overall hot water supply. 
9 London Toolkit 
10 Boiler efficiency assumed to be 87% 
11 During the summer months, when solar resources are high, the collectors can produce enough heat to 
make the use of the backup boilers unnecessary.  
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Solar thermal 


Environmental requirements 
• As with PV panels, the collector must be free from overshadowing. 


Building design requirements 
• As with solar PV technology, the optimum orientation for mounting solar thermal collectors is 


due south with a 30° pitch. 
• For individual systems, storage space must be available to house hot water tanks within 


dwellings. 
• For communal systems, a plant room is required. 


Maintenance 
• Solar water heating systems generally come with a 5-10 year warranty and require little 


maintenance. A yearly check by the householder and a more detailed check by a professional 
installer every 3-5 years should be sufficient (Always consult your system supplier for exact 
maintenance requirements). 


Auxiliary equipment required 
• A cylinder is required to store and heat the water / heat exchange 
• Solar thermal can be incorporated into a range of heating system configurations 


Installation and planning issues 
• As can be seen in Annex Figure 6, the flat-plate solar collector looks similar in appearance to a 


Velux-style window. The collector can be installed to sit flush with the roofline. Obtaining 
planning permission for a solar thermal system in a conservation area is not always possible, 
although trying to ensure that the collectors are not visible from the road can facilitate this 
process. 


• In a domestic system, the heated fluid from a solar thermal system is fed into a twin-coil hot 
water cylinder12. For larger, communal systems, the installation of one or a number of buffer 
vessels (for the storage of the heated water) is required and this should be considered when 
sizing the plant room. 


• Ideally, in order to minimise pipe work, and therefore heat loss, the solar collectors should be 
mounted on the roof area directly above the flats that they will be servicing, rather than in a 
single array. If possible, the pipe work can then run directly through the building to the dwelling 
being supplied with solar hot water. 


Health and Safety issues 
• As with PV. 
• Overheating leading to overexpansion if expansion vessels are insufficiently sized. 


Estimated costs 
• A flat-plate collector, including a twin-coil unvented cylinder costs in the region of £ 930 per m2 


collector installed (installed price). A vacuum tube collector, including a twin-coil unvented 
cylinder costs in the region of £ 945 per m2 collector installed (installed price). See Annex Table 
4 and Annex Table 5 for further solar collector product information. 


                                                 
12 There are systems available that are compatible with combination boilers. However, in the case of the 
drain back systems that are commercially available, as a cylinder and a drain back vessel are required, 
space saved through the use of a combination boiler is function limited. 
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Solar thermal 


Additional Information 
 
The output of solar thermals is dependent on the tilt angle and orientation changes. This 
relationship is shown in Annex Figure 7. 


 


 
Source: Viessmann 


 
Annex Figure 7: The reduction in output of a solar thermal panel as the tilt angle and orientations 


change 
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10.4 Wood-Fuel Heating 
 
Product information 
 


       
Annex Figure 8: Wood fuel boilers 


 
• Modern systems are fully automated and highly efficient. Features include automatic ignition, 


automatic de-ashing, careful control over air injection and recirculation of the flue gases to 
ensure a complete and clean combustion and continual monitoring of the flue gases and 
system operation. 


• There is a range of fuels available, such as logs, wood chip and pellets an can be made from a 
wide range of materials such as forestry thinnings, tree surgery waste, clean waste timber and 
energy crops: the suitability of each fuel is dependent on a number of factors, including 
available storage space, local fuel supply chains and the heat demand and consumption 
patterns.  


Technical details 
• Biomass technologies have developed greatly over recent years and are therefore very 


different to many people’s perceptions. Modern wood-fuel boilers are highly efficient, clean and 
smokeless.  


• There are two main types of wood fuel which can be used in biomass boilers – pellet and chip.  
Both have various advantages and disadvantages, but the main differences are that pellet fuel 
is a manufactured product and therefore more expensive, but also has a higher energy density, 
lower moisture content and more standardised quality than chip. Chip is much cheaper, but 
due to its bulk, is harder to deliver and to store.  Logs can be used within stoves, and can be 
highly effective at a smaller scale, providing heat to smaller buildings and usually used in a 
domestic setting, but require high manual involvement, and usually do not come with a boiler. 


• Boilers can operate with individual or communal systems. 
• For individual systems, a stove would be located in the dwelling and would provide direct 


space heating, i.e. no wet heat distribution system. The domestic hot water requirements are 
met through the use of a back-boiler. The drawback of this system is that during summer 
months, when little or no space heating is required, the stove must operate to provide hot 
water; this would result in the dwelling being heated. Alternatively, a gas boiler or immersion 
heater could be used to supply hot water during the summer months, but this would not be 
ideal in terms of space required for additional equipment, capital outlay or running costs.  There 
are small individual biomass boilers on the market which will provide hot water,  


• For centralised systems boilers are available with an integral hot water energy storage or 
buffer tank that stores water up to 90º C, enabling the supply of heat to be further decoupled 
from the combustion of the fuel. All systems will normally require more space than a gas boiler 
for the same heat load, not only because wood-fuel boilers tend to be larger but also because 
room for fuel storage is necessary.  
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Energy generating capacity 
• Depending on the modulating capability of the boiler and whether the system has been 


configured with an accumulator tank, biomass boilers are able to meet just the base load or the 
whole annual heat demand.   


• Annex Table 6 below gives an indication of the relative energy contents of wood chip, pellet 
and logs.  


 
Biomass fuel type  


Chip Pellet Log 
Energy content [kWh/t] 3500 4700 4200
Density [t/m3] 0.25 0.65 0.48
Cost [£/t] 50 150 60
Cost [£/kWh] 0.014 0.032 0.014


Annex Table 6: Energy contents and indicative costs of a range of wood fuels 
 
Environmental requirements 
• A reliable fuel supply is essential. 
Building design requirements 
• In order for a biomass system to be installed on a site, there are a number of requirements that 


must be fulfilled. It must be ensured that there is sufficient space in the plant room for the 
biomass boiler and auxiliary equipment, e.g. buffer tank, fuel transfer, gas boiler. The fuel 
storage hopper should be located close to the boiler. If there is limited space for a suitably 
sized plant room to be incorporated into the building, an underground plant room could be 
considered.  


• Good approach access for fuel delivery vehicle - firstly onto the site (possibly including turning 
circle), and secondly the direct approach to the fuel store. 


• Fuel silos must be kept separate from the boiler for safety reasons and should be watertight (as 
far as possible) and well ventilated. The design of the fuel store must be considered alongside 
the available equipment of the fuel supplier. Underground stores provide faster delivery times 
and therefore less noise, disruption and ongoing costs. However, they are more capitally 
expensive than an above ground store. Surface silos will be more labour intensive to refill but 
will be cheaper to install initially. 


• If pellets are blown from the truck into the store, there is no specific requirement in terms of the 
location of the store i.e. an underground or ground level store would be viable. For wood chips, 
the lorry needs to be able to tip into the fuel store. An underground fuel store and plant room is 
the easiest option (hatch for delivery of fuel is then at ground level), otherwise a ramp may 
need to be built to allow a lorry / tipper trailer to achieve a height that it can tip from. 


Maintenance 
• Automated feeding and de-ashing systems mean that maintenance requirements are 


minimised. In addition, the majority of boilers have a built-in modem, which automatically 
contacts the site engineer if a performance problem is detected. Smaller boilers normally 
require an annual visit while much larger boilers may need a quarterly visit. Most UK installers 
offer ongoing maintenance contracts. 


Auxiliary equipment required 
• Fuel store 
• Fuel transfer system 
• Buffer tank 
• Backup boiler (optional) 
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Additional Information 
• Although a combustion process, biomass is considered to be a renewable energy technology 


because it is a carbon-neutral process. This is because the carbon expended during 
combustion has recently been absorbed from the atmosphere during the growth of the tree. 
Additionally, the combustion of the material releases the same volume of carbon as would be 
produced from the decomposition of the organic material. Furthermore, decomposing wood 
also releases methane, a more harmful greenhouse gas, which is not produced during 
combustion. Carbon is also expended through fuel harvesting, processing, and transportation 
but usually only a few percent of the carbon associated with fossil fuels. To minimise carbon 
associated with transportation, it is recommended that a fuel supply should be locally sourced if 
possible. 


• Automated wood-fuel systems bring several benefits: development of local renewable energy 
source and local job creation, promotion of improved forestry management, reduction of 
reliance on fluctuating fossil fuel prices and potential cheaper running costs than mains gas. 


• Wood -fuel technologies perform better when working at maximum capacity. The sizing of the 
system is determined from both space and water heating requirements and takes into account 
peak energy demands and kWh required for each month.  


• A number of possible configurations enable biomass boilers to be used most efficiently. 
Biomass boilers work most effectively when they are meeting a base heat load that is 
consistent throughout the year with an auxiliary, possibly gas boiler to meet the peak load. If 
this load varies significantly during the year then a modular system can be installed (i.e. several 
smaller size biomass boilers instead of one main boiler enable to switch one off during the 
warmer season), ensuring that the operating boilers are working at full load hence creating a 
more efficient system. Buffer tanks can be installed for heat storage. When the heat demand is 
low, excess heat can be stored in the buffer tanks to enable the boiler to work at full capacity. 
When the heat demand is high, heat stored in the buffer tank can be used to meet this peak 
demand. 
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10.5 Ground Source Heating 
 
Ground source heating 


Product information 


  
a) GSHP pipe work   
Source: Geoscience Ltd. 


b) Pump housing and buffer tank  
 Source: Geoscience Ltd. 


Annex Figure 9: Ground source heating pipe work and pump 
 
• Ground source heating is a tried, tested and reliable means of providing space heating to 


buildings and is most often combined with under-floor heating. Such a heat distribution system 
is efficient due to low flow and return temperatures, and offers high levels of comfort for 
building occupants.  


• A ground source heating system comprises piping buried beneath the ground (horizontally or 
vertically) and a heat pump to extract the heat.  


• At a depth of a few metres, the temperature of the ground remains at a constant 12°C 
throughout the year. This constant temperature is the benefit of ground source heating over air 
source heating, as the installed pump is able to work at its optimal coefficient of performance 
(CoP). The CoP is the ratio of the units of heat energy ‘out’ to the units of electricity ‘in’, 
required for circulating the fluid and operating the heat pump. Piping can either be laid 
horizontally or vertically through borehole drilling. Fluid circulating through the pipes, extract 
heat from the surrounding earth. The warmed fluid runs through the heat exchanger in the heat 
pump, which operates in a similar way to a ‘reverse’ refrigerator. The heat pump raises the 
temperature of the fluid. This fluid, with an ‘upgraded’ temperature, can then be used for 
underfloor heating. 


Technical details 
• Vertical closed loop fields – a borehole is drilled to a depth of between 15 to 100 metres. The 


size of the overall system will depend on the space heating requirements. 
• Horizontal closed loop fields – pipes are buried in horizontal trenches which are dug to a 


depth of 1 – 2 metres. 
• Open loop fields - water does not return once it passes through the system. 
• The flow temperature of underfloor heating, around 45°C, is lower than that required for 


domestic hot water at 50-60°C. The Coefficient of Performance (COP) of the pump, which is 
the ratio of the units of heat out to units of electricity in, will be lower when generating hot water 
compared to when supplying space heating. 


• The heat pump housing would be similar in size to a large refrigerator, although different 
manufacturers use different system configurations. There would have to be sufficient space for 
maintenance and repair access.  


• By operating the ground source heat pump overnight and storing the heat in a thermal store, 
users may be able to take advantage of cheaper electricity tariffs. 
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Ground source heating 


Energy generating capacity 
• The ground source heat pump should have a CoP of 3 or more, in order to gain good carbon 


savings. That means that for every unit of electricity put into the system, 3 units of heat are 
produced. The water produced is a ‘low-grade’ temperature, around 40°C, which is unsuitable 
for traditional radiator systems that require much higher water temperatures. However, it is 
ideal for underfloor heating. 


• Ground source heat pumps can also be used for heating water, although not all manufacturers 
recommend this configuration. Heating water to a useful temperature means that the CoP 
reduces i.e. the system becomes less efficient. If heat pump systems are to be used for space 
and water heating, it is preferable that they run from different pumps. In this way, when the 
heating demand is low, one pump can be turned off rather than run at part load. 


Environmental requirements 
• Vertical drilling may be possible in areas that are free from obstructions. Where possible, 


borehole drilling on contaminated land should be avoided, although methods of boring in such 
areas have been developed.  


• A ground survey is required in order for the system to be correctly sized, as the rate of heat 
transfer will be dependent on soil properties. A drilling license may also be required. 


• Laying the pipes horizontally in trenches is cheaper than boring vertical boreholes. However, a 
large area of open ground is required. 


Building design requirements 
• Horizontal pipes can be buried beneath paving and car parks but are generally not laid beneath 


buildings.  
• Sufficient space for the pump and buffer tank is required. 


Maintenance 
• System maintenance is minimal. The piping infrastructure, like utility piping infrastructures, 


rarely requires maintenance. Only the pump may require maintenance work and it is easily 
accessible. 


Auxiliary equipment required 
• Thermal store 
• Low grade temperature heat distribution system 


Installation and planning issues 
• The pipes, buried below ground, do not require maintenance. The only visible part of a ground 


source heating system is the pump itself, which can be housed in a container about the size of 
a refrigerator and can be easily accessed should any maintenance be required. 


• If a ground source heat pump is to be installed, it should be considered from the earliest stages 
in a development’s design process, as a suitable heating system needs to be installed. 


Estimated costs 
• Electricity is required to operate the pump. Installing a heat pump to replace a gas-fired heating 


system is less economically favourable than one replacing electrical or oil heating systems. 
Vertical bore holes are more expensive than horizontal trenches. 
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Ground source heating 


Additional Information 
• Ground source cooling is the inverse of the ground source heating system and operates, in 


effect, like a large refrigerator. One system can be installed to operate as a heating and cooling 
system. Such a system can increase the CoP, as during the cooling cycle, heat is put back into 
the ground to be extracted again later during the heating cycle. 


• Natural and passive ventilation should be considered before mechanical ventilation. Air 
conditioning should not be encouraged, especially on residential developments, due to the 
environmental impact it would have. 
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10.6 Financing low and zero carbon technologies 
 
Financing low and zero carbon solutions 


Certain technologies attract Enhanced Capital Allowance (ECA), enabling businesses to reap the 
economic benefits of the technologies within a shorter period. Please note that the calculations in 
Section 5 have assumed no grant funding or ECA. Therefore, if additional funding is applicable, the 
financial case for the technologies would be significantly more compelling.  
Government Grants 
The Whitehorse Manor Infants and Junior School may apply to the Low Carbon Buildings 
Programme (LCBP) – Phase 1, Stream 2 and Phase 2, depending on which solution is selected. 
Stream 2 of the LCBP is split into two categories, both of which are competitive: 
 


• Stream 2A – There is a maximum grant of £100k or 40-50% of total costs (excl. VAT). 
There will be quarterly deadlines for stream 2A applications. 


• Stream 2B – There is a maximum grant of £1m or 40-50% of total costs (excl. VAT). 
Deadlines for applications will be twice a year.  


Large commercial organisations including developers can apply for up to 40% of the total 
installation costs (excl. VAT). However, small to medium sized enterprises (SMEs) are entitled to 
an extra 10% uplift and can apply for up to 50% of the total installation costs (excl. VAT). To find 
out if your company qualifies as an SME, the LCBP regard them as follows: 


An SME is an organisation that has fewer than 250 employees and that satisfies at least one of the 
following conditions: annual turnover not exceeding €50million; and/or annual balance sheet total 
not exceeding €43million. 


Only one grant is available per installation location (incl. groups of buildings). Grants are available 
for projects across the UK, excluding the Channel Islands and the Isle of Man. 
 
Phase 2 is a non-competitive funding stream that is only open to public sector organisations, 
installations have to be completed by framework installers and benchmark costs per kilogram of 
carbon saved apply. This would not be a suitable stream for a biomass boiler installation as only 
boilers under 45kW comply. 
 
A number of energy efficiency measures must be undertaken in order to be eligible to apply for a 
low carbon buildings grant. These measures will ensure that energy requirements are minimised. 
 
More information is available on http://www.lowcarbonbuildings.org.uk/home/  
 
Alternatively if the Biomass option was chosen, the Whitehorse Manor Infants and Junior School 
could apply for a Bioenergy Capital Grant (a guaranteed 20 - 25%, though this cannot be taken in 
conjunction with any other government grant), which is available through UK installers that have 
successfully obtained BECG money to distribute to their customers directly. 
ESCo Model 
Energy service companies (ESCos) will undertake a more extensive service, managing the whole 
heating system and perhaps other services as well. An ESCo would be able to manage the 
monitoring and billing for heat and electricity to residents within the development. 
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Financing low and zero carbon solutions 


Renewable Obligation Certificates 
All energy producers are required to produce a certain proportion of their energy from renewable 
energy sources. For every unit of electricity produced in this way (normally measured in MWh), a 
credit is received, known as a Renewable Energy Obligation certificate (ROC). Producers that are 
unable to generate sufficient electricity from renewable sources are able to trade ROCs in order to 
gain the required amount, as specified in government legislation. Therefore any generator of 
electricity can benefit from this system. Usually, decentralised systems (e.g. roof-mounted PV 
panel system or small wind turbine) do not generate enough energy in order to become a ROC 
trader. However, some companies, such as Good Energy, will pay a sum per unit of energy 
generated to a number of ‘small generators’ in order to be able to trade ROCs. The tariff per unit of 
energy is normally very favourable in comparison with the value for which energy can be sold back 
to the Grid and the ROC system has the added benefit that all energy generated is included, not 
just excess production. 
Climate Change Levy 
Organisations that are required to pay Climate Change Levy (CCL) on fuel used can benefit from 
on-site generation of energy from mini CHP or renewable sources. The CCL does not apply to 
energy generated on site. 
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1 Executive Summary 
1.1 Reducing energy consumption and fuel bills 


The following Table provides the key recommendations for your school. It includes the low and 


no cost measures that will deliver the greatest saving, as well as the energy efficiency measures 


that will deliver the best return on investment.  


 


 
Our initial assessment indicates that through the recommended energy efficiency measures 


along with a few simple low (or no) cost measures, your organisation could achieve the 


following.  


 


 Deliver environmental benefit with an energy saving of 92,318 kWh   


 Achieve financial savings of £3,560 per year, and protect against future fuel price 


increases. 


 


Our initial analysis suggests the cost of implementing these measures would be in the region of 


£10,490. This would imply a simple pay back of only 2.9 years. The specific measures 


recommended, financial information and technical details are of course included in the attached 


report.              


          


                                                 
1 Please note that total and cumulative savings do not incorporate the inter-relationships between measures. 


Top No/Low cost 
Measures 


Energy 
Savings (kWh 


pa) 
Cost Saving 


 (£ pa) 
Installation 


Cost (£) 
Payback 


period (years) 


Reduce Internal 
Temperature 


41990 1470 0 0 


Control of Lighting 6588 560 0 0 


Top Energy Efficiency 
Measures 


Energy 
Savings (kWh 


pa) 
Cost Savings 


(£ pa) 
Installation 


Cost (£) 
Payback 


period (years) 


Roof Insulation 43740 1531 10487 7 


TOTAL1          92,318  £3,560 £10,490            2.9  
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1.2 Renewable Energy Options 


The following Table provides key renewable options available to your organisation.  Renewable 


energy is an excellent investment, which can save costs in the longer term, and improve your 


organisation’s image.  In addition the costs noted below do not include grants available, which 


can often be at least 50% of the cost 


             


Solar PV (per 
kWp) 


110 80 5800 50 


 
 110kg of Carbon could be saved each year with the installation of a Solar PV (per kWp) 


system.         


 Implementing this renewable energy system will enable you to make a visible statement 


of your commitment to corporate social responsibility 


 


1.3 Next Steps            


CEN would be delighted to assist you in taking the next steps to realising the benefits of energy 


efficiency measures and renewable energy technologies.  We offer free follow-up support and 


advice, helping you to implement the recommendations.  We will support you in engaging 


teachers and pupils and developing an Energy Plan, setting out actions & targets.  CEN can 


then provide access to grant funding and discounted installations (should you wish to proceed). 


 


Of course the above support does not commit you to anything, but should you wish, CEN will 


then support you through the process to installation, and may be able to assist you in identifying 


grants available for energy saving systems.        


        


If you would like further information on any aspect of this report please do not hesitate to contact 


020 8683 6600.            
            


                                                 
2 Please note that all costs and savings indicated within this report are indicative estimates based on your figures and 
industry benchmarks.  Therefore if these measures are undertaken, where appropriate the necessary suppliers, 
installers and designers should be consulted to provide confirmed accurate details. 
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2 Introduction 
Reducing energy consumption makes perfect sense – saving money, enhancing reputation and 


improving the environment.           


       


2.1 About the Report 


One of the main energy areas for your school is renewable energy.  Renewable energy is a 


great opportunity for organisations to improve their environmental impact and green credentials 


and potentially reduce the running costs of their energy processes.  The first priority before 


considering renewable energy is reducing the need for this energy, and then using this energy 


more efficiently.  Before investing in renewable energy, we advise that an organisation first 


considers these aspects, as they can often lead to immediate savings with little cost.  Different 


technologies will be viable for different locations and further information about this can be found 


within this report, with savings where applicable.  For more information please call CEN on 020 


8683 6600            


    


            


2.2 An Overview of the Site 


Wolsey Infant School has 400 building occupants, and the building type has been classified as 


‘Education Buildings Primary’ for the purposes of making comparisons with benchmark data. 


           


From the nature of the school (including size) benchmark data has been used within this report 


to assess energy performance against industry standards, and also assess equipment and 


technology within the school. 


            


2.2.1 Building age and tenancy, and the impact on opportunities for energy 


improvements          


  


As parts of your building are relatively old, it is likely that the energy efficiency of the building will 


be relatively poor.  Therefore your organisation could substantially benefit from incorporating the 


measures indicated in this report.  In particular, changes to the building insulation and heating 


system could provide significant energy savings.  We recommend that you check the efficiency 


of your building and equipment, and monitor energy consumption.  Behavioural measures often 


have very high associated energy savings with zero cost, and therefore we recommend that the 
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use and control of energy using equipment is carefully considered to identify the savings within 


this report.             


Your school currently does not own the premises as the building is owned by the council.  


Therefore, any installation works suggested within this report may need to be agreed or 


negotiated with the council.  The budget available from both the school and council may dictate 


the scale of work which could be completed, however many low cost and behavioural measures 


can be undertaken as quick wins.         


  


            


2.2.2 Energy Consumption         


            


The current annual gas consumption of the site is 341680 kWh pa and the current electricity 


consumption is 65880 kWh.  This equates to costs of £11,958 and £5,600 respectively within 


the consumption year provided. The following table provides a summary of your annual energy 


consumption: 


 
  Annual Consumption Annual Cost Annual CO2 emissions 


Utility kWh % £ % 
 kgCO2 % 


Electricity 65880 16 £5,600 32 27800 30 


Gas 341680 84 £11,958 68 66290 70 
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2.2.3 Current Building Performance        


           


The following graphs highlight your current energy consumption, and costs before and after 


implementing the areas indicated by this report, including a comparison with benchmark data: 


Chart 1-1 Current Energy Performance   Chart 1-2 Energy Saving Opportunities 
             


              


2.2.4 Comparison with Benchmark Data       


            


The following graphs demonstrate the comparison between industry best practice for your 


sector, typical practice and the current energy consumption at your site.  


  


 
Chart 2-1 Heat consumption against benchmark, Chart 2-2 Electricity consumption against benchmark 


 
Fuel prices vary across the country, and often change quickly.  Please note that if you did not 


enter your energy costs, they will have been estimated based on current typical market prices.  


We also estimate that fossil fuel prices will rise by around 6% p.a.  The savings you make on 
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your energy bills now will grow year on year making energy efficiency an area that your 


organisation cannot afford to ignore.     


  
Summary of Energy Performance Compared with Benchmark     
The site is performing well according to typical consumption within similar buildings in the same 


sector.  Best practice involves a greater level of energy efficiency and associated cost savings, 


and therefore should be strived for as an overall target, by incorporating the measures detailed 


in this report.  Performing well against the industry standard is a positive result for your 


company.  However, it is very important to reduce waste and not be complacent with regards to 


energy usage.  Therefore the measures detailed in this report have identified additional 


improvements you can make, and therefore help you save money and improve efficiency. 


     


            


Monitoring and Continuous Improvement         
A good way to achieve reductions in energy use is to monitor and record electricity and gas 


consumption each month and set benchmarks for continuous improvement.  For heating 


consumption (e.g. gas) this may vary significantly through the year, so should be compared with 


similar periods in different years.  For electricity consumption, it can be useful to establish 


baseline consumption (e.g. minimum consumption overnight if possible) and compare this with 


daytime consumption, or periods of unusual consumption to see why and how electricity is 


being consumed.  There are currently issues with the proportional allocation of utility bills 


between the Infant and Junior schools. It is believed that this issue is being investigated by 


Croydon Council.  For more information please see the Monitoring section of this report. 


Remember, you cannot manage what you don’t measure.      


      







Wolsey Infant School 
 


   
 


 


3 Energy Efficiency 
3.1 Heating systems and Controls        


            
Heating is one of the biggest consumers of energy within an organisation. Heating consumption 


and bills can be reduced within your organisation through a combination of improved controls, 


equipment and insulation.          


  


            


We have identified these potential savings that your organisation may be able to achieve 


through making changes to your heating system. 


 


• Better control & reducing your internal temperature could deliver a £1470 saving pa with 


no investment 


 


• Installing TRVs (Thermostatic Radiator Valves) could deliver £95 savings pa with an 


investment of  £354.  At the current time the valve fitting is inside the protective grille.  If 


any upgrading of grilles or radiators is planned, TRVs should be included and staff 


trained in how to use them.  At the current time classroom temperature is lowered by 


opening windows during the heating season which greatly increases energy 


consumption.  As all classrooms have multiple radiators, where classrooms regularly 


overheat, ie south facing rooms or those at the start of the pipe run, a single radiator can 


be turned off.  The Site Manager can do this at no cost.   


 


• It was observed that your boiler and pipework 


are sufficiently insulated.  When insulation is 


old, it may be possible to improve efficiency by 


replacing or upgrading this insulation, therefore 


this should be monitored alongside 


maintenance of the boiler and heating system.  Pipe insulation should be upgraded in 


areas of the school that regularly experience overheating to reduce this problem and to 


ensure sufficient heat is delivered to colder classrooms.  


 


The recommended temperature for your organisation, according to the Carbon Trust, is around 


19-21 degrees centigrade.  This will vary within different parts of your building, and depend if 


there are additional processes occurring, additional heat producing machinery, or higher/lower 


Figure 1 Radiator valve behind grille 
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levels of physical activity.  It was estimated that current temperature controls are set to 21 


degrees.  If you reduce your building temperature by 2 degrees, you could save around 41990 


kWh each year. 


 


This is a zero cost measure, but will require testing of temperature controls, and consultation 


with teachers to ensure that working conditions are comfortable.  If high temperatures have 


been set to overcome under-heating problems, then this issue should be considered together 


with other heating system and insulation measures.  Training is currently being provided for the 


Site Manger to have better control over the heating system.  If no upgrades to the heating 


controls are planned, a high degree of manual control will help considerably reduce heating 


costs through matching external temperatures and reacting to experienced building 


temperatures.  The boiler running time should also be reduced as IT equipment and human 


metabolic processes will give out heat during the day.  This means that the heating system can 


be turned off well before the end of the day whilst still maintaining comfortable temperatures.  


           


 
 
Zoning    
 


Zoning of the heating system could be possible within your school, meaning that temperatures 


of rooms with high occupancy levels/electronic equipment can be kept cooler than those 


without.  This could provide savings through area-specific reductions in heating temperature.  


There are 3 zones on site: Dining and Assembly; Juniors and Infants  If the Assembly area 


is being used outside usual hours, it should be ensured that only this zone is heated.  Further 


zones allow more specific heat delivery and are strongly recommended as part of a heating 


control upgrade.             
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Figure 2 Three heating zones and hot water control can be operated seperately 
  


 
Fig 3-1 Simply using controls effectively can save £'s at no or little cost    
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3.2 Insulation            


            
All buildings lose heat through the walls, ceiling, floor and windows.  If these areas are better 


insulated, then less heat will be lost, and therefore less energy will be required to heat the 


building overall.    


You currently have filled cavity walls.  It is not possible for you to have roof insulation retrofitted 


as you have flat roofs which have been asbestos encapsulated.    
 
 


 


 


 


 


Insulation type, cost and efficiency will vary 


greatly according to the type of building structure your school currently occupies.  It is always 


recommended that before considering any type of insulation you check any existing insulation 


and your building structure.  CEN can help with quotes and recommend installers, please call 


020 8683 6600 for more information on insulation measures.  


 


We identified several draught areas within the school.  


Draught proofing is a simple and low cost measure, which 


can usually be fitted by the school caretaker or site 


manager.  Materials are inexpensive and the 


improvements in both comfort and energy savings are 


significant.  Therefore this is recommended as a priority 


measure for the school. 


        


Figure 3 Cavity wall brickwork at Wolsey Juniors 
showing holes where insulation has been retrofitted 


Figure 5 Draught proofing doors and windows would 
result in significant energy savings and comfort 


improvements 
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3.3 Lighting            


Lighting is a cost effective way to reduce fuel bills.  Reducing both the amount and time that 


lighting is used can be done through behavioural change and investment in controls.  In addition 


inefficient lighting can be replaced with more efficient lights that use up to 75% less energy. 


            


The following table summarises the opportunities for saving money on lighting:   


          


T12 to T8 
Conversion 


6588 560 0 0 


   
            
Other opportunities for you to reduce your bills on lighting include:      


    


Encourage task lighting – making sure only occupied areas are lit, i.e. make sure that 1 teacher 


is not lighting the entire building unnecessarily.  This could be combined by labelling light 


switches to help teachers select the correct lighting. Lights in each classroom are zoned.  Staff 


should keep lights nearest the windows turned off 


and turn on banks of light deeper in the room as 


required to ensure even lighting of classrooms.   


 


By switching off unnecessary lights, you could 


potentially save 6588kWh or £560.This has been 


identified from your estimations on how many hours 


lights are on, the type of lights you currently use, the 


percentage of lights which are on in unoccupied 


areas/out of hours, and your overall working hours.  


Lights were left on in unoccupied rooms; staff training and posters and stickers designed by 


pupils could be put up to remind staff to turn off lights.    


 


 


 


 


 


 


 


 


Lighting 
Savings 


Saving (kWh) Cost Saving 
(£) 


Installation 
Cost 


Payback (Years) 


Figure 6 Lights could be turned out in corridors as 
natural lighting is sufficient 
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Blinds and curtains should be open when natural light is sufficient to negate the need for 


artificial light.  Several blinds and curtains 


had been drawn to reduce IWB glare, but 


left down when the projector was no longer 


being used.   When blinds require replacing, 


white slatted blinds should be considered as 


these reduce glare and overheating from 


light penetration in summer but still allow 


some light to enter the room.   


 


 


 


Your building was not found to have any traditional tungsten lights.  These lights can usually 


hold energy efficient light bulbs which use 75% less energy, at little extra cost.  If you buy/install 


new lights or change any fittings within your building we recommend that you fit energy efficient 


light bulbs wherever possible. 


 


Almost any 1.5 inch (also known as T12) diameter fluorescent tube, can be replaced instantly 


with a slimmer 1 inch diameter (or T8) tube.  These bulbs commonly use around 8% less energy 


than the equivalent.  Your organisation could potentially fit T8 bulbs to replace existing lights to 


provide the savings detailed in the table above. These bulbs cost the same amount as T12, and 


therefore can be replaced when existing bulbs blow (at no additional cost).  When replacing 


fluorescent bulbs, specify a triphosphor coating on all new tubes as this will make the bulbs last 


longer and remain brighter than normal fluorescent tubes. 


 


As well as changing bulbs, fittings can also make a big difference to lighting energy. Fluorescent 


tubes usually fit into one of two types of fitting – diffusers or reflectors.  Diffusers are generally 


plastic cases designed to reduce glare, while reflectors are generally mirrors reflecting and 


increasing the useful light received in the room.  As reflectors will increase the light within an 


area, bulbs can often be replaced with lower wattages or removed entirely.  There are additional 


considerations of glare, dimming capability and various frequencies of lights. 


Figure 8 Curtains do not need to be drawn at
the back of the classroom where glare on


projectors is not an issue
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Investments in controls can often yield further savings.  Lighting controls come in a variety of 


forms but can include Time Operated, Daylight Linked, Presence / Occupancy Sensors or 


Dimmers. 


 


Occupancy sensors help to ensure that lights are only operational when someone is there to 


require them.  Sensors can save up to 30% on lighting costs.  However, this option is not always 


suitable – for example where people are still for long periods at desks.  Time delay controls and 


photo-electric cells can provide similar benefits, and dimmers add additional elements of control 


over levels of lighting.  Therefore there are several further investments you can make which will 


reduce your energy consumption further. These are recommended at Wolsey Infants in 


infrequently used areas such as cloakrooms, photcopier rooms and toilets.  


          


            


 
Fig 3-2 Lighting offers simple, low cost savings 


   
          


Figure 9 Diffuser fitting Figure 10 Reflector fitting 
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3.4 Equipment            


            


Individual pieces of equipment within your school will usually consume relatively small amounts 


of energy.  However, cumulatively, they can represent a large proportion of your electrical 


consumption.  Therefore it is very important that equipment is only on when it is being used. 


 


Awareness campaigns are excellent ways of improving the switching off of equipment.  This 


needs to include all teachers and pup ils (i.e. cleaners, security etc) to be effective.  As with 


lighting, stickers can also improve awareness of this. 


          


It is essential to switch off computers and other office equipment when not required.  Screen 


savers do not save energy, and in older computers the monitor can actually use up to 70% of 


the total computers energy.  Most printers and photocopiers have powersave modes which are 


simple to use, and will automatically run at lower power when not in use.   Screens in the IT 


rooms should be switched off when computers are not in use.  In standard classrooms, unused 


computers should be completely switched off. 


 


  


Switching off equipment at night, such as vending machines, is an immediate and zero cost way 


to reduce energy use.  Smaller actions, for example simply filling up the kettle to the minimum 


level required, will also save energy.   


 


You could potentially save 4941kWh or £420 through switching off computers and other 


common office equipment.  If your school is very IT intensive, this value could be even higher. 


 


Refrigeration can be a significant energy consumer.  Simple measures can be taken to reduce 


this consumption.  Excessive cooling (as with excessive heating) wastes energy, and doors left 


open/poorly insulated will also use more energy and also pose health risks.  Open fronted 


refrigeration units can be fitted with night blinds, and refrigerator lights should be turned off 


Figure 11 
Screens and 
computers in IT 
suite left on  
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during the nights to prevent further energy waste.  In addition, any additional source of heat 


should be removed from the refrigeration area to improve the heat balance.  For further 


information please contact us on the number provided above. 


 


Air conditioning/ventilation controls can deliver significant savings – it takes energy to heat and 


cool air down, and if that air is then removed, the money used to heat/cool the air is lost, and the 


old air needs to be replaced with new air at the correct temperature.  Natural ventilation should 


be maximised wherever possible.  Ventilation systems should not be running when the building 


is not occupied, and indeed can often be set to only be used at certain times or the 


day/week/year.  Careful consideration between the balance of heating and ventilation (both 


artifical and physical – i.e. opening windows) is required, to ensure that energy is not being used 


unnecessarily (e.g. heating and cooling simultaneously).  Air conditioning should be set to come 


on at 24°C and should not compete with heating.  Leaving air conditioning on at night will greatly 


increase running costs. 


           


3.5 Monitoring, measuring and billing    


            
It is recommended that meter readings where possible are recorded for all utilities on a monthly 


or even weekly basis to identify trends and patterns, and most importantly potential problems 


such as water/gas leaks that will allow you to make corrections and hence reduce your fuel bill 


further. 


 


In addition, the meter readings taken by your school can then be compared to those found on 


your bill, helping you identify any overcharging errors from your supplier (estimated readings are 


often used by utility companies to save costs in meter reading, and are sometimes over 


estimated). 


 


Improved monitoring and targeting will maintain energy performance and prevent future energy 


waste.  There are currently issues with the proportional allocation of utility bills between the 


Infant and Junior schools. It is believed that this issue is being investigated by Croydon Council.  


For more accurate billing and monitoring, it may be desirable to install separate meters for the 


two schools and to agree a percentage cost responsibility for shared areas, ie, the dining hall 


and kitchen.   
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3.6 Teacher and Pupil Awareness and School Integration   


            
When implementing the actions described within this report, it is recommended that you involve 


your teachers as much as possible, to enable them to provide input into the changes, and also 


better understand how to reduce energy consumption.  An energy plan setting targets and 


activities could be considered as a valuable tool to engage teachers, and also clarify which 


actions you wish to take forward and any other actions you consider practical. 


           


An Energy Plan could include the following actions: 


1) Monitor energy consumption and account for primary uses of energy 


2) Agree to realistic energy saving targets 


3) Adopt a policy of “Good Practice” in the operation of heating and electrical equipment  


4) Raise awareness of energy use among teachers and pupils 


5) Encourage no-cost behavioural change 


6) Use cost savings to finance further investments in energy efficiency or renewable 


technologies 


          


A member of staff could be designated as an "energy champion" or environment champion.  


They would have responsibility for checking equipment and lights are turned off, and making 


sure other teachers and pupils are aware of their environmental impacts and any environmental 


policy which your school may have.    


        


Energy and environmental action could be taken a step further within a management system.  


BS8555 and ISO14001 programmes can help you manage your organisation more efficiently, 


and gain recognition for your efforts and successes.       


    


By completing this school Energy Check, you have indicated that you are interested in energy 


efficiency, and the potential benefits this can bring to both financial bottom line and 


environmental improvement.  The guidance within this report is indicative according to the size 


and type of your organisation.  If you require further advice or help on any of the matters arising 


out of this report, please contact CEN on 020 8683 6600 with your client reference to hand. 
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4 Energy Management Plan 
 


4.1 Summary of recommendations: 


 


 
 
The school needs to draft a clear and simple energy strategy with defined responsibilities, 


targets and objectives. This should entail the following actions: 


 


4.2 Promote Awareness 


Set up an ‘energy team’ to raise awareness amongst staff and students of how much energy is 


used; how to reduce the school’s energy use; and to engage staff and students in behaving 


more environmentally responsible. 


Nominate 20-30 students and members of staff to act as ‘energy monitors’ to perform tasks 


such as switching off lights or taking temperature readings. 


Thermometers should be prominently installed in classrooms to indicate the comfort level within 


the building to staff. 


Add stickers or posters in classrooms to remind students and staff to switch off lighting and 


electrical equipment when the rooms are unoccupied. 


Report the observed energy savings to staff and students through postings on notice boards 


and in classrooms.  


4.3 Monitor Energy Consumption  


Keep records of annual figures for gas, electricity and water consumption in addition to cost. 


This will help provide a basis to determine savings compared with previous years. 


Conduct a proper survey of the school in order to determine which appliances and plant need to 


be replaced.  


Wolsey Infant School can reduce energy costs by a minimum of £3,560 per year by adopting an 
energy action strategy. The school must employ the following steps as part of its strategy: 
 


1) Promote awareness amongst students and staff 
2) Monitor energy consumption 
3) Account for the primary uses of energy 
4) Adopt a policy of ‘good practice’ 
5) Encourage behavioural change amongst students and staff 


 
The energy and cost savings will only be achieved if the measures detailed in this report are 
properly implemented.  
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Identify the barriers to making changes to the school’s energy use (e.g. finance; manpower; 


time; or security restrictions).  


 


4.4 Account for Primary Uses of Energy  


Place a more accurate cost on wasteful practices such as overheating, lighting after hours and 


leaking water pipes.  


Develop an action plan of prioritised activities to reduce energy consumption where excessive 


use is taking place (reduce temperature set points; reduce run time of boilers; replace lighting 


with more efficient type; introduce controls on plant; )  


Using the findings of the energy survey, arrive at:  


• The efficiency and consumption of plant (eg; boilers and lighting).  


• The running cost of energy consuming plant and equipment.  


• The suitability and efficiency of installed plant and equipment.  


• The cost of plant running over weekends and lights left on unnecessarily.  
 


4.5 Account for Primary Uses of Energy  


Develop a system to monitor where and how energy is being used in each of the main school 


energy cost centres and how efficiently it is being managed.  


Adopt better management of the heating and hot water systems to identify and reduce 


overheating. Adjust the main boiler controls as recommended above to ensure the school is not 


over heated or heated when there is no demand.  


Adopt behavioural change and electronic controls to reduce the costs of lighting by 20-30 per 


cent per annum. 


Better management of the IT suite could reduce electricity consumed here by half. 
 


4.6 Encourage No-cost Behavioural Change  


Reduce the amount of wasted electricity: switch off or minimise use of equipment in all areas 


outside school hours, including computers; vending machines; lighting; office equipment and 


ventilation fans.  


Switch off or minimise use of equipment in areas which are not in use, including plant rooms; 


meeting rooms; store rooms and consider the installation of timer or occupancy controls.  


Prevent over-heating of the school by adopting a heating schedule that meets the needs of staff 


and students 
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4.7 Use Savings to Invest in Further Energy Efficiency Measures  


Establish the effectiveness of measures taken by monitoring energy consumption and evaluate 


success of adopted measures and promote continuous improvement. 


Use quantified savings or projected savings to motivate spending on improving efficiencies in 


energy use.  


 


4.8 Funding for Energy Efficiency Measures from Croydon Council 


 
Croydon Council is now in its third year of Carbon Trust and internal match funding for an 


innovative and successful programme to support Council buildings in implementing energy 


saving measures – The Local Authority Energy Finance (LAEF) scheme. The first year of the 


scheme alone yielded annual carbon dioxide emission savings of 400 tonnes/annum. It is now 


tried and trusted within the Borough as a powerful financial incentive in assisting the urgently 


needed shift to increased energy efficiency across all of the Council’s buildings. 


Croydon’s schools have been the main beneficiaries of the LAEF scheme with 44 projects 


completed to date and with projects at the pipeline stage in excess of £100,000. As interest has 


grown in the scheme, more and more schools have begun to realise the potential advantages, 


both financial and environmental, in making full use of the fund. This has been well 


demonstrated by a growing number of schools in the Borough signing up for their second or 


third LAEF project. 


The LAEF scheme works by funding the upfront costs of energy saving technology, for example 


cavity wall and loft insulation, draught proofing, lighting controls and pool covers. The loan is 


then paid back interest free as annual savings are realised on subsequent energy bills. 


Repayments are no more than the value of the energy saved and once the loan is repaid all 


savings are kept by the school. Essentially the measures pay for themselves. With energy 


prices almost guaranteed to rise for the foreseeable future, the financial benefits of energy 


saving technologies will only increase. 


Croydon Council is committed to improving and encouraging energy efficiency in schools and in 


the community. If your school would like to take advantage of this opportunity please contact me 


to discuss the financial details and current technology in further detail. Free, no obligation 


quotes are available at your request.  
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Section 2:  
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5 Executive Summary Renewable 
Energy  


 


5.1 Results of renewable feasibility assessment 


 
The table below provides a summary of the feasibility assessment. 
 


Technology Generation Feasible? Reasons 


Wind turbines (stand-alone) Electrical  • Insufficient open area for installation of a 
stand-alone wind turbine 


Solar photovoltaics Electrical  • Areas of east to west (through south) facing 
unshaded pitched roofs 


Solar thermal Thermal  • Incompatible hot water demand 


Wood-fuel heating Thermal  • No available space for fuel storage and 
delivery access 


Ground source heating Thermal  • Incompatible heating system 


Summary of feasible technologies 
 


5.2 Recommendations 


 
Technology  Energy 


generate
d 
[kWh/yr] 


Carbon 
Savings 
[kgC 
O2/yr] 


Guidelin
e cost 
[£] 


Guidelin
e cost 
after 
LCBP 
grant [£] 


Cost  per 
ton 
CO2[£/t] 
(aft. 
LCBP) 


Installation and operational 
issues 


Option 1. PV Large Installation 


Solar PV Sanyo 
Hybrid 63.84 kWp 
(380.9 m2) 


49,962 21,484 287,280 143,640 535 (267) 


�The panels will require 
cleaning every 5 years to 
maximize output 
�Maintenance on the 
inverter may be required 
after 10 years 


Option 2. PV Small installation 


Solar PV Sanyo 
Hybrid 11.34 kWp 
(67.7 m2) 


8,875 3,816 56,700 28,350 594 (297) 


�The panels will require 
cleaning every 5 years to 
maximize output 
�Maintenance on the 
inverter may be required 
after 10 years 


 


The sustainable energy options 
 
Option 1 
 
Option 1 is the largest possible PV installation using all available roof space. 
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Option 2 
 
Option 2 represents a smaller installation costed in line with available grant funding. 
 


5.3 Methodology 


 
The approach that has been taken in this study is as follows: 
 


1. Calculate the current carbon emissions related to the energy use of the building through 
space heating and electricity use. 


2. For the feasible technologies, estimate suitable system sizes giving energy produced and 
carbon offset through their application, guideline system costs and operational information. 
3. Calculate percentage of carbon offset through the use of renewable energy technologies  
4. Determine the best combinations of technologies to achieve the most cost-effective 
sustainable energy solution for the site. 
 
The relative merits and challenges related to each of the technology options can then assist 
Wolsey Infants with identifying the most suitable sustainable energy solution for the site. 
 
For each of the technology options, indicative supply and installation costs have been indicated. 
However, accurate costs cannot be established at this stage as design changes or site-specific 
factors e.g. ground survey, could impact the cost of integrating renewable carbon technologies 
on the site. Supply and installation costs are based on benchmark data; the financial data 
provided in this report is indicative only and is intended to assist the decision-making process 
when determining the most suitable sustainable energy solution. Where any of the proposed 
energy solutions are taken forwards, further feasibility studies could be required to accurately 
size the systems, after which a formal tender should be carried out in order to achieve 
competitive and accurate prices. 
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6 Roof and ground areas 
6.1 Roof 


The building has a large area of flat roof.  The total unshaded flat roof area available is estimated as 
720m2.  This information will be used to calculate the potential sizing for PV and solar thermal 
renewable technologies.  This information will be used to calculate the potential sizing for PV and 
solar thermal renewable technologies 
 


6.2 Ground Area 


There is 10,175 m2 of soft ground area. This information will be used to assess the feasibility of 
Ground Source Heat Pump Installations 
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7 Feasibility study of the technologies 
In this section, the technical viability of the following renewable technologies has been assessed for 
the Wolsey Infants site in order to rule out unfeasible options. 
 


• Building-mounted wind turbines: Building-mounted wind turbines are not yet a proven 
technology. A number of technical problems have been identified by manufacturers and are 
currently being investigated with the aim of rectifying these issues. This technology might 
therefore be available in the near future.  Therefore, CEN does not recommend the 
installation of building-mounted wind turbines in the current market environment. However, 
as the technology is continuing to develop, CEN can provide information on their 
characteristics, design requirements and the output estimated by the manufacturers, if 
Wolsey Infants would still wish to consider this technology as an option. 


 


7.1 List of feasibility criteria per technology 


 
Table 5-1 shows the list of technical criteria necessary for a technology to be feasible.  
 


Technology Criteria  
Stand-alone wind 
turbines   


Wind speed Is the average wind speed greater than 6 m/s at hub height?3  
Clear air flow to turbine Is the area free from obstructions that could cause turbulence?  
Open land around 
proposed site Is there sufficient open land for the turbine to be installed?  


Distance to nearest 
property 


Are surrounding properties far enough away to be unaffected by turbine 
noise/flicker? 


 


Solar photovoltaics   


Roof orientation Are the roofs flat or orientated southeast/southwest (through south)?  


Roof space Is there sufficient unshaded roof area? * 
Solar thermal   


Roof orientation Are the roofs flat or orientated southeast/southwest (through south)?  
Roof space Is there sufficient unshaded roof area?  
Hot water demand Is there a year round hot water demand?  
Heating system Would a solar thermal collector be compatible with the planned heating system?  
Hot water storage Is there room for hot water storage vessels?   
Wood-fuel heating   


Heat demand Is there a year round heat demand?  
Fuel supply chain Is there an established fuel supply chain?  


Delivery logistics Is there sufficient space for a delivery vehicle e.g. vehicular access to storage 
hopper, turning circle?  


 


Storage Is there sufficient space for fuel storage to allow a reasonable number of 
deliveries? 
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* Assuming that the design is defined to meet these criteria 


Table 5-1: Technical feasibility of each technology 
 


Wind Turbines, Solar Thermal, Biomass and GSHP will not be taken forward for 
further assessment 


Plant room Is there sufficient space for a wood-fuel boiler and associated auxiliary 
equipment? 


 


Flue Can the flue be designed to meet planning authority requirements?  
Ground source heating   


Heat distribution system Is there a low-grade heat distribution system e.g. underfloor heating?  


Ground conditions Has a basic ground study concluded that the site is suitable for ground source 
heat pumps? 


 


Piping Is there a large area of open land where piping could be installed?  
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8 Renewable Technology Assessments  
 
Please note that all carbon saving percentages provided are in relation to carbon emissions related 
to the year round energy use 
 


8.1 Solar photovoltaics 


 


8.1.1 Site Information  


There is a lot of open space on the roof of the buildings.   A structural survey may need to be carried 
out to determine roof integrity, but the initial site visit suggests that the roof would be suitable for 
solar PV.   
 


8.1.2 Product information 


Solar photovoltaic (PV) cells generate electricity. They are available in a range of products, such as 
bolt-on panels, solar tiles and glass-glass laminates. Images of and further information about these 
products can be found in the Annex. 
 


8.1.3 Carbon savings , estimated costs and Payback time. 


The estimates in Table 6-1 are based on the use of 210 Wp panels to generate the maximum 
amount of electricity for the available roof space. 
 
An indication of energy generation and cost data related to the use of PV panels installed on the roof 
is provided. 
 


 
Examples of carbon savings and costs for PV panels 


 Savings Cost 
 


Technology  Energy 
generated 
[kWh/yr] 


Carbon 
Dioxide 
Savings 
[kgCO2/
yr] 


Financi
al 
Savings 
[£/yr] 


Guideline 
cost [£] 


Guideline 
cost after 
LCBP 
grant [£] 


Cost  per 
ton CO2[£/t] 
(aft. LCBP) 


Payback 
(aft. 
LCBP) 
[yr] 


Solar PV Sanyo 
Hybrid 63.84 
kWp (380.9 m2) 


49,962 21,484 3,497 287,280 143,640 535 (267) 82 (41) 


Solar PV Sanyo 
Hybrid 11.34 
kWp (67.7 m2) 


8,875 3,816 621 56,700 28,350 594 (297) 91 (46) 
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Assumptions: 
These outputs have been calculated assuming that the flat roofs would be have the panels mounted 
on an A-frame pitched at 40 degrees from horizontal and that they would be oriented towards south. 
 


8.2 Life cycle cost implications 


There is limited maintenance associated with PV panels. Products generally have a 20 year 
guarantee, although they have been known to operate effectively after this time. The inverter that 
converts the direct current (DC) electricity to alternating current (AC) may require occasional 
servicing.  
 
If the electricity is generated when there is no electricity consumption, it can be exported to the Grid. 
These units of electricity can either be sold directly to the utility company or sold through ROCs 
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9 Summary of options 
9.1 Renewable Technology solutions 


 
Technology  Energy 


generate
d 
[kWh/yr] 


Carbon 
Savings 
[kgC 
O2/yr] 


Guidelin
e cost 
[£] 


Guidelin
e cost 
after 
LCBP 
grant [£] 


Cost  per 
ton 
CO2[£/t] 
(aft. 
LCBP) 


Installation and operational 
issues 


Option 1. PV Large Installation 


Solar PV Sanyo 
Hybrid 63.84 kWp 
(380.9 m2) 


49,962 21,484 287,280 143,640 535 (267) 


�The panels will require 
cleaning every 5 years to 
maximize output 
�Maintenance on the 
inverter may be required 
after 10 years 


Option 2. PV Small installation 


Solar PV Sanyo 
Hybrid 11.34 kWp 
(67.7 m2) 


8,875 3,816 56,700 28,350 594 (297) 


�The panels will require 
cleaning every 5 years to 
maximize output 
�Maintenance on the 
inverter may be required 
after 10 years 


Renewable energy solutions for the Archway Methodist Church site 


9.1.1 Options 


 
Option 1 
 
Option 1 is the largest possible PV installation using all available roof space. 
 
Option 2 
 
Option 2 represents a smaller installation costed in line with available grant funding. 
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10 Conclusion 
10.1 Going forward 


 
The aim of this study is to provide Wolsey Infants with an assessment of the potential for integrating 
renewable carbon technologies in the most cost effective way. Further feasibility assessments may 
be requires when taking forward the installation to the next stage. Certain assumptions have been 
made at this stage of the assessment and costs may vary with further investigation.  
 
The recommendations made in the report are based on the following criteria: cost, carbon offset, site 
suitability and local planning guidelines.  
 
Each solution has its merits and challenges and the value or burden of these should be quantified 
through detailed discussion. Specific merits/ challenges include: 
 


1 Cost - certain solutions are more cost effective than others in terms of energy produced per 
pound sterling spent. 
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11 Annexes 
11.1 Solar Photovoltaics (PV) 


 
Solar photovoltaics 


Product information 
 


 


  
a) Standard ‘bolt-on’ modules b) Sun Slates 


  
c) C21e d) Glass-glass laminate 


Source: solarcentury.com and BioRegional 


Annex Figure 1: Solar products 
 


Technology 
Electricity 
generated 


[kWh/kWp/yr] 


Roof area 
required 
[m2/kWp] 


Carbon 
savings 


[kgC/kWp/yr] 


Guideline 
cost4 [£/kWp] 


Guideline 
cost4 
[£/m2] 


Bolt-on modules, 
monocrystalline 830 7 88 6,000  820  


Sun slates 830 10 88 8,200  820  


C21e tiles 830 8 88 7,000  900  


Glass-glass laminates 830 9 88 9,800  1,090  
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Solar photovoltaics 
Source: solarcentury.com 


Annex Table 1: Outputs of solar photovoltaic products 


Technical details 


• PV panels convert light from the sun directly into electricity. 
Energy generating capacity 
• An indication of predicted energy outputs per kWp, for a range of PV products, is shown 


in Annex Table 1. As with wind energy, any electricity that is not consumed at the point of 
generation can be exported to the National Grid. 


Environmental requirements 
It is imperative that PV panels are free from overshadowing. Due to the way in which they 
are electrically connected, even if one small area of a panel is overshadowed, the efficiency 
of the panel - and even the PV array - will be significantly reduced, meaning that the output 
is much lower than predicted. It is essential, therefore, that PV products are mounted away 
from trees, other roof obstacles and shadows cast by surrounding buildings. 
Building design requirements 


• Roof-type: PV panels should ideally be mounted at tilt angle of 30 to 40 degrees to 
maximise solar gain throughout the year, although modern technologies allow for a lower 
tilt angle. In case of a flat roof, PV panels can be mounted on A-frames. Where a 
number of PV panels mounted on A-frames are installed, care should be taken to ensure 
one row does not overshadow the row behind. 


• Roof orientation: the roof should ideally be south-facing to maximise the efficiency of 
the panels. Panels mounted east or west at the optimum tilt angle would generate with 
90% of the output of an optimally-mounted, south-facing panel. Given the high cost of 
PV technology, it does not make financial sense to install PV at a significantly less than 
optimal orientation, especially if other technologies could be used instead. 


• Area required: with the example of a Sanyo hybrid panel, the roof area required would 
be approximately 1.25m2 on a pitched roof. On a flat roof, the same model would need 
3m2 when mounted using an A-frame. 


• PV panels can be mounted in landscape or portrait orientation to maximise the roof 
space. 


• On flat roofs, sufficient access space (minimum 0.5m) should be allowed around the 
rows of PV panels for maintenance purposes, if required. 


Maintenance 


• Maintenance for PV systems is negligible. The panels may require periodic cleaning, 
although when at tilt angle, run-off from rain is usually sufficient. 


• Isolators can be used in order to automatically highlight any problems that the system 
encounters. 
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Solar photovoltaics 


Auxiliary equipment required 


• A-frames (if required) 
• If excess energy is to be sold back to the Grid, an export meter s required. 
• An inverter is always required for a Grid connection. 


Installation and planning issues 


• With the range of PV products available, it is possible for PV to be integrated into the 
design of a building, minimising planning issues. Installation of PV is reasonably 
straightforward.  


• Planning permission is not normally required for building mounted PV if it does not 
project significantly beyond the roof slope. However, exceptions may apply for systems 
on listed buildings, in conservation areas or areas of outstanding natural beauty. 


Health and Safety issues 
• No PV module releases sufficient toxic materials to cause any harm during installation or 


maintenance. A small proportion of PV contains cadmium, the oxides of which are toxic 
in very small doses. Some of these may release toxic dust if crushed during disposal. 


Estimated costs 


• The capital cost of PV is relatively high compared to other renewable technologies. By 
installing PV in a new-build development, the cost of some building materials may be 
offset.  


• As well as directly offsetting electricity costs on the site and reducing the Climate 
Change Levy contribution, where applicable, income can be generated through 
exporting excess electricity or trading ROCs.  
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Solar photovoltaics 


Additional Information 
Annex Figure 2 demonstrates how the height of the sun changes throughout the year. 
Therefore it is important to position solar panels in such a way that they will give an output 
during the winter months. If a panel were almost horizontal, although the output would be 
high during the summer, it would receive almost no irradiation during the winter, as the sun 
is lower. 
 


 
 


Source: NREL 
Annex Figure 2: Solar variations throughout the year 


 


 
Source: Solar Access 


Annex Figure 3: The reduction in output of a solar PV panel as the tilt angle and orientations change. 
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11.2 Financing low and zero carbon technologies 


 
Financing low and zero carbon solutions 


Certain technologies attract Enhanced Capital Allowance (ECA), enabling businesses to 
reap the economic benefits of the technologies within a shorter period. Please note that the 
calculations in Section 5 have assumed no grant funding or ECA. Therefore, if additional 
funding is applicable, the financial case for the technologies would be significantly more 
compelling.  
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Financing low and zero carbon solutions 


Government Grants 
The Client may apply to the Low Carbon Buildings Programme (LCBP) – Phase 1, Stream 2 
and Phase 2, depending on which solution is selected. Stream 2 of the LCBP is split into 
two categories, both of which are competitive: 
 


• Stream 2A – There is a maximum grant of £100k or 40-50% of total costs (excl. 
VAT). There will be quarterly deadlines for stream 2A applications. 


• Stream 2B – There is a maximum grant of £1m or 40-50% of total costs (excl. VAT). 
Deadlines for applications will be twice a year.  


Large commercial organisations including developers can apply for up to 40% of the total 
installation costs (excl. VAT). However, small to medium sized enterprises (SMEs) are 
entitled to an extra 10% uplift and can apply for up to 50% of the total installation costs 
(excl. VAT). To find out if your company qualifies as an SME, the LCBP regard them as 
follows: 


An SME is an organisation that has fewer than 250 employees and that satisfies at least 
one of the following conditions: annual turnover not exceeding €50million; and/or annual 
balance sheet total not exceeding €43million. 
Only one grant is available per installation location (incl. groups of buildings). Grants are 
available for projects across the UK, excluding the Channel Islands and the Isle of Man. 
 
Phase 2 is a non-competitive funding stream that is only open to public sector 
organisations, installations have to be completed by framework installers and benchmark 
costs per kilogram of carbon saved apply. This would not be a suitable stream for a biomass 
boiler installation as only boilers under 45kW comply. 
 
A number of energy efficiency measures must be undertaken in order to be eligible to apply 
for a low carbon buildings grant. These measures will ensure that energy requirements are 
minimised. 
 
More information is available on http://www.lowcarbonbuildings.org.uk/home/  
 
Alternatively if the Biomass option was chosen, the client could apply for a Bioenergy 
Capital Grant (a guaranteed 20 - 25%, though this cannot be taken in conjunction with any 
other government grant), which is available through UK installers that have successfully 
obtained BECG money to distribute to their customers directly. 
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Financing low and zero carbon solutions 


ESCo Model 
Energy service companies (ESCos) will undertake a more extensive service, managing the 
whole heating system and perhaps other services as well. An ESCo would be able to 
manage the monitoring and billing for heat and electricity to residents within the 
development. 
 
 


Renewable Obligation Certificates 
All energy producers are required to produce a certain proportion of their energy from 
renewable energy sources. For every unit of electricity produced in this way (normally 
measured in MWh), a credit is received, known as a Renewable Energy Obligation 
certificate (ROC). Producers that are unable to generate sufficient electricity from renewable 
sources are able to trade ROCs in order to gain the required amount, as specified in 
government legislation. Therefore any generator of electricity can benefit from this system. 
Usually, decentralised systems (e.g. roof-mounted PV panel system or small wind turbine) 
do not generate enough energy in order to become a ROC trader. However, some 
companies, such as Good Energy, will pay a sum per unit of energy generated to a number 
of ‘small generators’ in order to be able to trade ROCs. The tariff per unit of energy is 
normally very favourable in comparison with the value for which energy can be sold back to 
the Grid and the ROC system has the added benefit that all energy generated is included, 
not just excess production. 
Climate Change Levy 
Organisations that are required to pay Climate Change Levy (CCL) on fuel used can benefit 
from on-site generation of energy from mini CHP or renewable sources. The CCL does not 
apply to energy generated on site. 
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1 Executive Summary 
1.1 Reducing energy consumption and fuel bills 


The following Table provides the key recommendations for your school. It includes the low and no 


cost measures that will deliver the greatest saving, as well as the energy efficiency measures that 


will deliver the best return on investment.  


 


 
Our initial assessment indicates that through the recommended energy efficiency measures along 


with a few simple low (or no) cost measures, your organisation could achieve the following.  


 Deliver environmental benefit with an energy saving of 68112kWh   


 Achieve financial savings of £3110 per year, and protect against future fuel price increases. 


The specific measures recommended, financial information and technical details are of course 


included in the attached report.         


     


  


                                                      
1 Please note that total and cumulative savings do not incorporate the inter-relationships between measures. 


Top No/Low cost 
Measures 


Energy Savings 
(kWh pa) 


Cost Saving 
 (£ pa) 


Installation Cost 
(£) 


Payback period 
(years) 


Reduce Internal 
Temperature 


53440 1870 0 0 


Control of 
Lighting 


8384 710 0 0 


Switch Off 
Equipment 


6288 534 0 0 


TOTAL1 68112 3110 0 0 
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1.2 Renewable Energy Options 


The following Table provides key renewable options available to your organisation.  Renewable 


energy is an excellent investment, which can save costs in the longer term, and improve your 


organisations image.  In addition the costs noted below do not include grants available, which can 


often be at least 50% of the cost 


             


Solar PV (per 
kWp) 


110 80 5800 52 


 
  


 110kg of Carbon could be saved each year with the installation of a Solar PV (per kWp) 


system.         


 Implementing this renewable energy system will enable you to make a visible statement of 


your commitment to corporate social responsibility 


 


1.3 Next Steps            


CEN would be delighted to assist you in taking the next steps to realising the benefits of energy 


efficiency measures and renewable energy technologies.  We offer free follow-up support and 


advice, helping you to implement the recommendations. We will support you in engaging teachers 


and pupils and developing an Energy Plan, setting out actions & targets.   CEN can then provide 


access to grant funding and discounted installations (should you wish to proceed) 


 


Of course the above support does not commit you to anything, but should you wish, CEN will then 


support you through the process to installation, and may be able to assist you in identifying grants 


available for energy saving systems.         


       


If you would like further information on any aspect of this report please do not hesitate to contact 


020 8683 6600.            


                                                      
2 Please note that all costs and savings indicated within this report are indicative estimates based on your figures and 
industry benchmarks.  Therefore if these measures are undertaken, where appropriate the necessary suppliers, installers 
and designers should be consulted to provide confirmed accurate details. 
 


Top Renewable 
options 


CO2 Savings (Kg 
pa)2 


Cost Savings (£ 
pa) 


Guideline 
Installation 


cost (£) 


£/KgCO2 
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2 Introduction 
Reducing energy consumption makes perfect sense – saving money, enhancing reputation and 


improving the environment.           


       


2.1 About the Report 


One of the main energy areas for your school is renewable energy.  Renewable energy is a great 


opportunity for organisations to improve their environmental impact and green credentials and 


potentially reduce the running costs of their energy processes.  The first priority before considering 


renewable energy is reducing the need for this energy, and then using this energy more efficiency.  


Before investing in renewable energy, we advise that an organisation first considers these aspects, 


as they can often lead to immediate savings with little cost.  Different technologies will be viable for 


different locations and further information about this can be found within this report, with savings 


where applicable.  For more information please call CEN on 020 8683 6600   


     


            
            


2.2 An Overview of the Site 


Wolsey Junior School has 410 building occupants, and the building type has been classified as 


‘Education buildings Primary’ for the purposes of making comparisons with benchmark data. 


           


From the nature of the school (including size) benchmark data has been used within this report to 


assess energy performance against industry standards, and also assess equipment and  


            
1.1.1 Building age and tenancy, and the impact on opportunities for energy improvements 


           
As your building is relatively old, it is likely that the energy efficiency of the building will be relatively 


poor.  Therefore your organisation could substantially benefit from incorporating the measures 


indicated in this report.  In particular, changes to the building insulation and heating system could 


provide significant energy savings.  We recommend that you check the efficiency of your building 


and equipment, and monitor energy consumption.  Behavioural measures often have very high 


associated energy savings with zero cost, and therefore we recommend that the use and control of 
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energy using equipment is carefully considered to identify the savings within this report  


             


    


Your school currently does not own the premises as the building is owned by the council.  Therefore, 


any installation works suggested within this report may need to be agreed or negotiated with the 


council.  The budget available from both the school and council may dictate the scale of work which 


could be completed, however many low cost and behavioural measures can be undertaken as quick 


wins.           


            


2.2.1 Energy Consumption          


           


The current annual gas consumption of the site is 434870 kWh pa and the current electricity 


consumption is 83844 kWh. 


This equates to costs of £0 and £0 respectively within the consumption year provided. The following 


table provides a summary of your annual energy consumption: 


 
 


  Annual Consumption Annual Cost Annual CO2 emissions 


Utility kWh % £ % 
 kgCO2 % 


Electricity 83844 16 £7,130.00 32 35382 30 


Gas 434870 84 £15,220.45 68 84364 70 


Oil 0 0 0  0 0 
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2.2.2 Current Building Performance         


          


The following graphs highlight your current energy consumption, and costs before and after 


implementing the areas indicated by this report, including a comparison with benchmark data: 


 
Chart 1-1 Current Energy Performance  Chart 1-2 Energy Saving Opportunities  
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2.2.3 Comparison with Benchmark Data        


           


The following graphs demonstrate the comparison between industry best practice for your sector, 


typical practice and the current energy consumption at your site.     


        


   
Chart 2-1 Heat consumption against benchmark, Chart 2-2 Electricity consumption against benchmark 


 
 


Fuel prices vary across the country, and often change quickly.  Please note that if you did not enter 


your energy costs, they will have been estimated based on current typical market prices.  We also 


estimate that fossil fuel prices will rise by around 6% p.a.  The savings you make on your energy 


bills now will grow year on year making energy efficiency an area that your organisation cannot 


afford to ignore.     


  
Summary of Energy Performance Compared with Benchmark     


The site is performing well according to typical consumption within similar buildings in the same 


sector.  Best practice involves a greater level of energy efficiency and associated cost savings, and 


therefore should be strived for as an overall target, by incorporating the measures detailed in this 


report.  Performing well against the industry standard is a positive result for your company.  


However, it is very important to reduce waste and not be complacent with regards to energy usage.  


Therefore the measures detailed in this report have identified additional improvements you can 


make, and therefore help you save money and improve efficiency. 
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Monitoring and Continuous Improvement         


A good way to achieve reductions in energy use is to monitor and record electricity and gas 


consumption each month and set benchmarks for continuous improvement.  For heating 


consumption (e.g. gas) this may vary significantly through the year, so should be compared with 


similar periods in different years.  For electricity consumption, it can be useful to establish baseline 


consumption (e.g. minimum consumption overnight if possible) and compare this with daytime 


consumption, or periods of unusual consumption to see why and how electricity is being consumed.  


There are currently issues with the proportional allocation of utility bills between the Infant and 


Junior schools. It is believed that this issue is being investigated by Croydon Council.  For more 


information please see the Monitoring section of this report. Remember, you cannot manage what 


you don’t measure.              
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3 Energy Efficiency 
3.1 Heating systems and Controls        


            
Heating is one of the biggest consumers of energy within an organisation. Heating consumption and 


bills can be reduced within your organisation through a combination of improved controls, equipment 


and insulation.            


            


We have identified these potential savings that your organisation may be able to achieve through 


making changes to your heating system. 


 


• Better control & reducing your internal temperature could deliver a £1870 saving pa with no 


investment.   


 


• Installing TRVs (Thermostatic Radiator Valves) 


could deliver £121savings pa with an investment 


of £576.  AT the current time the valve fitting is 


inside the protective grille.  If any upgrading of 


grilles or radiators is planned, TRVs should be 


included and staff trained in how to use them.  At 


the current time classroom temperature is 


lowered by opening windows during the heating 


season which greatly increases energy 


consumption.  As all classrooms have multiple 


radiators, where classrooms regularly overheat, 


ie south facing rooms or those at the start of the 


pipe run, a single radiator can be turned off.  The 


Site Manager can do this at no cost.   


 


 


 


Figure 1 radiator valve behind grille 
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• It was observed that your boiler and pipework are sufficiently insulated.  When insulation is old, it 


may be possible to improve efficiency by replacing or upgrading this insulation, therefore this should 


be monitored alongside maintenance of the boiler and heating system.  Pipe insulation should be 


upgraded in areas of the school that regularly experience overheating to reduce this problem and to 


ensure sufficient heat is delivered to colder classrooms.  


 


 
Figure 2 Windows open when heating is on 
 


 


The recommended temperature for your organisation, according to the Carbon Trust, is around 19-


21 degrees centigrade.   This will vary within different parts of your building, and depend if there are 


additional processes occurring, additional heat producing machinery, or higher/lower levels of 


physical activity.  It was estimated that current temperature controls are set to 21 Degrees.  If you 


reduce your building temperature by 2 Degrees, you could save around 53440 kWh each year.  


 


This is a zero cost measure, but will require testing of temperature controls, and consultation with 


teachers to ensure that working conditions are comfortable.  If high temperatures have been set to 


overcome under-heating problems, then this issue should be considered together with other heating 


system and insulation measures.  Training is currently being provided for the Site Manger to have 


better control over the heating system.  F no upgrades to the heating controls are planned, a high 


degree of manual control will help considerably reduce heating costs through matching external 


temperatures and reacting to experienced building temperatures.  The boiler running time should 


also be reduced as IT equipment and human metabolic processes will give out heat during the day.  


This means that the heating system can be turned off well before the end of the day whilst still 


maintaining comfortable temperatures.   
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The thermostat is located in eth school hall which does not accurately reflect the temperature being 


experienced by most building occupants.  This thermostat should be relocated during heating control 


upgrades.   


 


Some hot water taps where leaking which means that hot water was being heated unnecessarilly.  


These can be repaired by the Site Manager.  If the problem is found to be that staff cannot turn the 


taps off tightly enough, self-closing taps should be considered.      


     


             


            
Zoning           
Zoning of the heating system could be possible within your school, meaning that temperatures of 


rooms with high occupancy levels/electronic equipment can be kept cooler than those without.  This 


could provide savings through area-specific reductions in heating temperature.  There are 3 zones 


on site: Dining and Assembley; Juniors and Infants  If the Assembley area is being used outside 


usual hours, it should be ensured that only this zone is heated.  Further zones allow more specific 


heat delivery and are strongly recommended as part of a heating control upgrade.    


    


  
Figure 3 Three heating zones and hot water control can be operated seperately 
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Fig 3-1 Simply using controls effectively can save £'s at no or little cost    


  
      


3.2 Insulation            


            
All buildings lose heat through the walls, ceiling, floor and windows.  If these areas are better 


insulated, then less heat will be lost, and therefore less energy will be required to heat the building 


overall.   


 


You currently have filled cavity walls.  It is not possible for you to have roof insulation retrofitted as 


you have flat roofs which have been asbestos encapsulated.    


 


 
Figure 4 Cavity wall brickwork at Wolsey Juniors showing holes were insulation has been retrofitted 
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Insulation type, cost and efficiency will vary greatly according to the type of building structure your 


school currently occupies.  It is always recommended that before considering any type of insulation 


you check any existing insulation and your building structure.  CEN can help with quotes and 


recommend installers, please call 020 8683 6600 for more information on insulation measures. 


    We identified several draught areas within the school.  Draught 


proofing is a simple and low cost measure, which can usually be fitted by the school caretaker or 


site manager.  Materials are inexpensive and the improvements in both comfort and energy savings 


are significant.  Therefore this is recommended as a priority measure for the school. 


          


3.3 Lighting            


Lighting is a cost effective way to reduce fuel bills.  Reducing both the amount and time that lighting 


is used can be done through behavioural change and investment in controls.  In addition inefficient 


lighting can be replaced with more efficient lights that use up to 75% less energy. 


            


The following table summarises the opportunities for saving money on lighting:    


            


Control of 
Lighting 


8384 710 0 0 


   
            
Other opportunities for you to reduce your bills on lighting include:     


       


Encourage task lighting – making sure only occupied areas are lit, i.e. make sure that 1 teacher is 


not lighting the entire building unnecessarily.  This could be combined by labelling light switches to 


help teachers select the correct lighting.  Lights in each classroom are zoned.  Staff should keep 


lights nearest the windows turned off and turn on banks of light deeper in the room as required to 


ensure even lighting of classrooms.   


 


By switching off unnecessary lights, you could potentially save 8384kWh or £710. This has been 


identified from your estimations on how many hours lights are on, the type of lights you currently 


use, the percentage of lights which are on in unoccupied areas/out of hours, and your overall 


working hours.  Lights were frequently left on in unoccupied rooms; staff training and posters and 


stickers designed by pupils could be put up to emind staff to turn off lights.   Energy monitors in each 


Lighting Savings Saving (kWh) Cost Saving (£) InstallationCost Payback (Years) 
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class can also have responsibility for turning out lights.  The School Council have already discussed 


this as an action to take forward.   


 
Figure 5 Black out blind reduces natural light 


 
Figure 6 Lights could be turned out in corridors as natural lighting is sufficient 
 


Blinds should be open when natural light is sufficient to negate the need for artificial light.  Several 


blinds had been drawn to reduce IWB glare, but left down when the projector was no longer being 


used.   When blinds require replacing, white slatted blinds should be considered as these reduce 


glare and overheating from light penetration in summer but still allow some light to enter the room.   
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Figure 7 In the school hall curtains could be open as there is no task work or glare issues, particularly 
on a low light day 
 


Your building was not found to have any traditional tungsten lights.  These lights can usually hold 


energy efficient light bulbs which use 75% less energy, at little extra cost.  If you buy/install new 


lights or change any fittings within your building we recommend that you fit energy efficient light 


bulbs wherever possible. 


 


 


 


 


As well as changing bulbs, fittings can 


also make a big difference to lighting 


energy. Fluorescent tubes usually fit 


into one of two types of fitting – 


diffusers or reflectors.  Diffusers are 


generally plastic cases designed to 


reduce glare, while reflectors are 


generally mirrors reflecting and 


increasing the useful light received in 


the room.  As reflectors will increase 


the light within an area, bulbs can often 


Figure 8 Blackout blinds do not need to be drawn at the 
back of the classroom where glare on projectors is not an 
issue 
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be replaced with lower wattages or removed entirely.  There are additional considerations of glare, 


dimming capability and various frequencies of lights. 


 


 


Figure 10 Reflector fitting 
 


 


Investments in controls can often yield further savings.  Lighting controls come in a variety of forms 


but can include Time Operated, Daylight Linked, Presence / Occupancy Sensors or Dimmers.  


Occupancy sensors help to ensure that lights are only operational when someone is there to require 


them.  Sensors can save up to 30% on lighting costs.  However, this option is not always suitable – 


for example where people are still for long periods at desks.  Time delay controls and photo-electric 


cells can provide similar benefits, and dimmers add additional elements of control over levels of 


lighting.  These are recommended at Wolsey Juniors in infrequently used areas such as 


cloakrooms, photcopier rooms and toilets.  


 


 


 
   
          


Figure 9 Diffuser fitting 
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3.4 Equipment            


            


Individual pieces of equipment within your school will usually consume relatively small amounts of 


energy.  However, cumulatively, they can represent a large proportion of your electrical 


consumption.  Therefore it is very important that equipment is only on when it is being used. 


 


Awareness campaigns are excellent ways of improving the switching off of equipment.  This needs 


to include all teachers and pupils (i.e. cleaners, security etc) to be effective.  As with lighting, stickers 


can also improve awareness of this. 


          


It is essential to switch off computers and other office equipment when not required.  Screen savers 


do not save energy, and in older computers the monitor can actually use up to 70% of the total 


computers energy.  Most printers and photocopiers have powersave modes which are simple to use, 


and will automatically run at lower power when not in use.         


 
Figure 11 These screens have been left on although computers have been turned off 
     


Switching off equipment at night, such as vending machines, is an immediate and zero cost way to 


reduce energy use.  Smaller actions, for example simply filling up the kettle to the minimum level 


required, will also save energy. 
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Figure 12 In this unoccupied classroom, the projector and IWB have been left on, lights are on and 
blinds are drawn reducing the use of natural light 
   


You could potentially save 6288kWh or £534.7 through switching off computers and other common 


office equipment.  If your school is very IT intensive, this value could be even higher. 


 


Refrigeration can be a significant energy consumer.  Simple measures can be taken to reduce this 


consumption.  Excessive cooling (as with excessive heating) wastes energy, and doors left 


open/poorly insulated will also use more energy and also pose health risks.  Open fronted 


refrigeration units can be fitted with night blinds, and refrigerator lights should be turned off during 


the nights to prevent further energy waste.  In addition, any additional source of heat should be 


removed from the refrigeration area to improve the heat balance.  For further information please 


contact us on the number provided above. 


 


Air conditioning/ventilation controls can deliver significant savings – it takes energy to heat and cool 


air down, and if that air is then removed, the money used to heat/cool the air is lost, and the old air 


needs to be replaced with new air at the correct temperature.  Natural ventilation should be 


maximised wherever possible.  Ventilation systems should not be running when the building is not 


occupied, and indeed can often be set to only be used at certain times or the day/week/year.  


Careful consideration between the balance of heating and ventilation (both artifical and physical – 


i.e. opening windows) is required, to ensure that energy is not being used unnecessarily (e.g. 
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heating and cooling simultaneously).  Air conditioning should be set to come on at 24°C and should 


not compete with heating.  Leaving air conditioning on at night will greatly increase running costs. 


 


 


           


3.5 Monitoring, measuring and billing    


            
It is recommended that meter readings where possible are recorded for all utilities on a monthly or 


even weekly basis to identify trends and patterns, and most importantly potential problems such as 


water/gas leaks that will allow you to make corrections and hence reduce your fuel bill further. 


 


In addition, the meter readings taken by your school can then be compared to those found on your 


bill, helping you identify any overcharging errors from your supplier (estimated readings are often 


used by utility companies to save costs in meter reading, and are sometimes over estimated). 


 


Improved monitoring and targeting will maintain energy performance and prevent future energy 


waste.  There are currently issues with the proportional allocation of utility bills between the Infant 


and Junior schools. It is believed that this issue is being investigated by Croydon Council.  For more 


accurate billing and monitoring, it may be desirable to install separate meters for the two schools 


and to agree an percentage cost responsibility for shared areas, ie, the dining hall and kitchen.   


 


         


            
            







Wolsey Junior School 
 


19  


3.6 Teachers and pupils Awareness and school Integration    


When implementing the actions described within this report, it is recommended that you involve your 


teachers as much as possible, to enable them to provide input into the changes, and also better 


understand how to reduce energy consumption.  An energy plan setting targets and activities could 


be considered as a valuable tool to engage teachers, and also clarify which actions you wish to take 


forward and any other actions you consider practical. 


           


An Energy Plan could include the following actions: 


1) Monitor energy consumption and account for primary uses of energy 


2) Agree to realistic energy saving targets 


3) Adopt a policy of “Good Practice” in the operation of heating and electrical equipment  


4) Raise awareness of energy use among teachers and pupils 


5) Encourage no-cost behavioural change 


6) Use cost savings to finance further investments in energy efficiency or renewable technologies 


          


A member of staff could be designated as an "energy champion" or environment champion.  They 


would have responsibility for checking equipment and lights are turned off, and making sure other 


teachers and pupils  are aware of their environmental impacts and any environmental policy which 


your school may have.           


Energy and environmental action could be taken a step further within a management system.  


BS8555 and ISO14001 programmes can help you manage your organisation more efficiently, and 


gain recognition for your efforts and successes.       


    


By completing this school Energy Check, you have indicated that you are interested in energy 


efficiency, and the potential benefits this can bring to both financial bottom line and environmental 


improvement.  The guidance within this report is indicative according to the size and type of your 


organisation.  If you require further advice or help on any of the matters arising out of this report, 


please contact CEN on 020 8683 6600 with your client reference to hand.    
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4 Energy Management Plan 
 


4.1 Summary of recommendations: 


 


 
 
The school needs to draft a clear and simple energy strategy with defined responsibilities, targets 


and objectives. This should entail the following actions: 


 


4.2 Promote Awareness 


Set up an ‘energy team’ to raise awareness amongst staff and students of how much energy is 


used; how to reduce the school’s energy use; and to engage staff and students in behaving more 


environmentally responsible. 


Nominate 20-30 students and members of staff to act as ‘energy monitors’ to perform tasks such as 


switching off lights or taking temperature readings. 


Thermometers should be prominently installed in classrooms to indicate the comfort level within the 


building to staff. 


Add stickers or posters in classrooms to remind students and staff to switch off lighting and electrical 


equipment when the rooms are unoccupied. 


Report the observed energy savings to staff and students through postings on notice boards and in 


classrooms.  


Wolsey Junior School can reduce energy costs by a minimum of £3110 per year by adopting an 
energy action strategy. The school must employ the following steps as part of its strategy: 
 


1) Promote awareness amongst students and staff 
2) Monitor energy consumption 
3) Account for the primary uses of energy 
4) Adopt a policy of ‘good practice’ 
5) Encourage behavioural change amongst students and staff 


 
The energy and cost savings will only be achieved if the measures detailed in this report are 
properly implemented.  
 







Wolsey Junior School 
 


21  


4.3 Monitor Energy Consumption  


Keep records of annual figures for gas, electricity and water consumption in addition to cost. This 


will help provide a basis to determine savings compared with previous years. 


Conduct a proper survey of the school in order to determine which appliances and plant need to be 


replaced.  


Identify the barriers to making changes to the school’s energy use (e.g. finance; manpower; time; or 


security restrictions).  


 


4.4 Account for Primary Uses of Energy  


Place a more accurate cost on wasteful practices such as overheating, lighting after hours and 


leaking water pipes.  


Develop an action plan of prioritised activities to reduce energy consumption where excessive use is 


taking place (reduce temperature set points; reduce run time of boilers; replace lighting with more 


efficient type; introduce controls on plant; )  


Using the findings of the energy survey, arrive at:  


• The efficiency and consumption of plant (eg; boilers and lighting).  


• The running cost of energy consuming plant and equipment.  


• The suitability and efficiency of installed plant and equipment.  


• The cost of plant running over weekends and lights left on unnecessarily.  
 


4.5 Account for Primary Uses of Energy  


Develop a system to monitor where and how energy is being used in each of the main school 


energy cost centres and how efficiently it is being managed.  


Adopt better management of the heating and hot water systems to identify and reduce overheating. 


Adjust the main boiler controls as recommended above to ensure the school is not over heated or 


heated when there is no demand.  


Adopt behavioural change and electronic controls to reduce the costs of lighting by 20-30 per cent 


per annum. 


Better management of the IT suite could reduce electricity consumed here by half. 
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4.6 Encourage No-cost Behavioural Change  


Reduce the amount of wasted electricity: switch off or minimise use of equipment in all areas outside 


school hours, including computers; vending machines; lighting; office equipment and ventilation 


fans.  


Switch off or minimise use of equipment in areas which are not in use, including plant rooms; 


meeting rooms; store rooms and consider the installation of timer or occupancy controls.  


Prevent over-heating of the school by adopting a heating schedule that meets the needs of staff and 


students 


 


4.7 Use Savings to Invest in Further Energy Efficiency Measures  


Establish the effectiveness of measures taken by monitoring energy consumption and evaluate 


success of adopted measures and promote continuous improvement. 


Use quantified savings or projected savings to motivate spending on improving efficiencies in energy 


use.  


 
 


4.8 Funding for Energy Efficiency Measures from Croydon Council 
 
Croydon Council is now in its third year of Carbon Trust and internal match funding for an innovative 


and successful programme to support Council buildings in implementing energy saving measures – 


The Local Authority Energy Finance (LAEF) scheme. The first year of the scheme alone yielded 


annual carbon dioxide emission savings of 400 tonnes/annum. It is now tried and trusted within the 


Borough as a powerful financial incentive in assisting the urgently needed shift to increased energy 


efficiency across all of the Council’s buildings. 


Croydon’s schools have been the main beneficiaries of the LAEF scheme with 44 projects 


completed to date and with projects at the pipeline stage in excess of £100,000. As interest has 


grown in the scheme, more and more schools have begun to realise the potential advantages, both 


financial and environmental, in making full use of the fund. This has been well demonstrated by a 


growing number of schools in the Borough signing up for their second or third LAEF project. 


The LAEF scheme works by funding the upfront costs of energy saving technology, for example 


cavity wall and loft insulation, draught proofing, lighting controls and pool covers. The loan is then 


paid back interest free as annual savings are realised on subsequent energy bills. Repayments are 
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no more than the value of the energy saved and once the loan is repaid all savings are kept by the 


school. Essentially the measures pay for themselves. With energy prices almost guaranteed to rise 


for the foreseeable future, the financial benefits of energy saving technologies will only increase. 


Croydon Council is committed to improving and encouraging energy efficiency in schools and in the 


community. If your school would like to take advantage of this opportunity please contact me to 


discuss the financial details and current technology in further detail. Free, no obligation quotes are 


available at your request.  
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Section 2:  
Renewable Energy Appraisal 
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5 Executive Summary Renewable Energy  
 


5.1 Results of renewable feasibility assessment 
 
Table 4.1 below provides a summary of the feasibility assessment. 
 


Technology Generation Feasible? Reasons 


Wind turbines (stand-alone) Electrical  • Insufficient open area for installation of a 
stand-alone wind turbine 


Solar photovoltaics Electrical  • Areas of east to west (through south) facing 
unshaded pitched roofs 


Solar thermal Thermal  • Incompatible hot water demand 


Wood-fuel heating Thermal  • No available space for fuel storage and 
delivery access 


Ground source heating Thermal  • Incompatible heating system 


Table 4-1: Summary of feasible technologies 
 


5.2 Recommendations 
 


 Savings Cost  


Technology 
Energy 


generated 
[kWh/yr] 


Carbon 
Savings 


[kgCO2//yr]


Financial 
Savings 


[£/yr] 


Guideline 
cost [£] 


Guideline cost 
after LCBP 


grant [£] 


Cost  per 
ton CO2[£/t]
(aft. LCBP)


Payback
(aft. LCBP)


[yr] 
Option 1. Large PV installation 
Solar PV Sanyo 
Hybrid 47.67 kWp 
(284.4 m2) 


38,486 16,549 2,694 214,515 107,258 519 (259) 80 (40) 


Option 2. Small PV installation 
Solar PV Sanyo 
Hybrid 10.71 kWp 
(63.9 m2) 


8,647 3,718 605 53,550 26,775 576 (288) 88 (44) 


Sustainable energy options 
 
 
Option 1 
 
Option 1 is the largest possible PV installation using all available roof space. 
 
Option 2 
 
Option 2 represents a smaller installation costed in line with available grant funding. 
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5.3 Methodology 
 
The approach that has been taken in this study is as follows: 
 
1. Calculate the current carbon emissions related to the energy use of the building through space heating 


and electricity use. 
2. For the feasible technologies, estimate suitable system sizes giving energy produced and carbon 


offset through their application, guideline system costs and operational information. 
3. Calculate percentage of carbon offset through the use of renewable energy technologies  
4. Determine the best combinations of technologies to achieve the most cost-effective sustainable 


energy solution for the site. 
 
The relative merits and challenges related to each of the technology options can then assist Wolsey Juniors  
with identifying the most suitable sustainable energy solution for the site. 
 
For each of the technology options, indicative supply and installation costs have been indicated. However, 
accurate costs cannot be established at this stage as design changes or site-specific factors e.g. ground 
survey, could impact the cost of integrating renewable carbon technologies on the site. Supply and installation 
costs are based on benchmark data; the financial data provided in this report is indicative only and is intended 
to assist the decision-making process when determining the most suitable sustainable energy solution. Where 
any of the proposed energy solutions are taken forwards, further feasibility studies could be required to 
accurately size the systems, after which a formal tender should be carried out in order to achieve competitive 
and accurate prices. 
 


6 Roof and ground areas 
6.1 Roof 
The building has a large area of flat roof.  The total unshaded flat roof area available is estimated as 595m2.  
This information will be used to calculate the potential sizing for PV and solar thermal renewable technologies 
 


6.2 Ground Area 
There is 10,175 m2 of soft ground area. This information will be used to assess the feasibility of Ground 
Source Heat Pump Installations 
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7 Feasibility study of the technologies 
In this section, the technical viability of the following renewable technologies has been assessed for Wolsey 
Juniors in order to rule out unfeasible options. 
 
Building-mounted wind turbines: Building-mounted wind turbines are not yet a proven technology. A number of 
technical problems have been identified by manufacturers and are currently being investigated with the aim of 
rectifying these issues. This technology might therefore be available in the near future.  Therefore, CEN does 
not recommend the installation of building-mounted wind turbines in the current market environment. However, 
as the technology is continuing to develop, CEN can provide information on their characteristics, design 
requirements and the output estimated by the manufacturers, if Wolsey Juniors would still wish to consider this 
technology as an option. 
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7.1 List of feasibility criteria per technology 
 
 


* Assuming that the design is defined to meet these criteria 


Technical feasibility of each technology 


                                                      
3 Based on benchmark and manufacturers’ data, a stand-alone turbine could be viable at a wind speed of 
around 5m/s at the height of the turbine and may be a more cost-effective way of providing renewable energy 
generated on-site compared to other technologies. Ideally, however, the wind speed would be greater than 
6m/s.  


Technology Criteria  
Stand-alone wind 
turbines   


Wind speed Is the average wind speed greater than 6 m/s at hub height?3  
Clear air flow to turbine Is the area free from obstructions that could cause turbulence?  
Open land around 
proposed site Is there sufficient open land for the turbine to be installed?  


Distance to nearest 
property 


Are surrounding properties far enough away to be unaffected by turbine 
noise/flicker? 


 


Solar photovoltaics   


Roof orientation Are the roofs flat or orientated southeast/southwest (through south)?  
Roof space Is there sufficient unshaded roof area? * 
Solar thermal   


Roof orientation Are the roofs flat or orientated southeast/southwest (through south)?  
Roof space Is there sufficient unshaded roof area?  
Hot water demand Is there a year round hot water demand?  
Heating system Would a solar thermal collector be compatible with the planned heating system?  
Hot water storage Is there room for hot water storage vessels?   
Wood-fuel heating   


Heat demand Is there a year round heat demand?  


Delivery logistics Is there sufficient space for a delivery vehicle e.g. vehicular access to storage 
hopper, turning circle?  


 


Storage Is there sufficient space for fuel storage to allow a reasonable number of 
deliveries? 


 


Plant room Is there sufficient space for a wood-fuel boiler and associated auxiliary 
equipment? 


 


Ground source heating   


Heat distribution system Is there a low-grade heat distribution system e.g. underfloor heating?  


Ground conditions Has a basic ground study concluded that the site is suitable for ground source 
heat pumps? 


 


Piping Is there a large area of open land where piping could be installed?  
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Wind Turbines, Solar Thermal, Biomass and GSHP will not be taken forward for 
further assessment 
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8 Renewable Technology Assessments  
 
Please note that all carbon saving percentages provided are in relation to carbon emissions related to the year 
round energy use 
 


8.1 Solar photovoltaics 
 
8.1.1 Site Information  
There is a lot of open space on the roof of the buildings.   A structural survey may need to be carried out to 
determine roof integrity, but the initial site visit suggests that the roof would be suitable for solar PV.   
 
8.1.2 Product information 
Solar photovoltaic (PV) cells generate electricity. They are available in a range of products, such as bolt-on 
panels, solar tiles and glass-glass laminates. Images of and further information about these products can be 
found in the Annex. 
 
8.1.3 Carbon savings , estimated costs and Payback time. 
The estimates in Table 6-1 are based on the use of 210 Wp panels to generate the maximum amount of 
electricity for the available roof space. 
 
An indication of energy generation and cost data related to the use of PV panels installed on the roof is 
provided. 
 


 


Examples of carbon savings and costs for PV panels 
 
 
Assumptions: 
These outputs have been calculated assuming that the flat roofs would be have the panels mounted on an A-
frame pitched at 40 degrees from horizontal and that they would be oriented towards south.  
 


 Savings Cost 
 


Technology  Energy 
generated 
[kWh/yr] 


Carbon 
Dioxide 
Savings 
[kgCO2/
yr] 


Financial 
Savings 
[£/yr] 


Guideline 
cost [£] 


Guideline 
cost after 
LCBP 
grant [£] 


Cost  per 
ton CO2[£/t] 
(aft. LCBP) 


Payback 
(aft. 
LCBP) 
[yr] 


Solar PV Sanyo 
Hybrid 47.67 
kWp (284.4 
m2) 


38,486 16,549 2,694 214,515 107,258 519 (259) 80 (40) 


Solar PV Sanyo 
Hybrid 10.71 
kWp (63.9 m2) 


8,647 3,718 605 53,550 26,775 576 (288) 88 (44) 
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8.1.4 Life cycle cost implications 
There is limited maintenance associated with PV panels. Products generally have a 20 year guarantee, 
although they have been known to operate effectively after this time. The inverter that converts the direct 
current (DC) electricity to alternating current (AC) may require occasional servicing.  
 
If the electricity is generated when there is no electricity consumption, it can be exported to the Grid. These 
units of electricity can either be sold directly to the utility company or sold through ROCs 
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9 Summary of options 
9.1 Renewable Technology solutions 
 
Technology  Energy 


generate
d 
[kWh/yr] 


Carbon 
Savings 
[kg 
CO2//yr] 


Guidelin
e cost 
[£] 


Guidelin
e cost 
after 
LCBP 
grant [£] 


Cost  per 
ton 
CO2[£/t] 
(aft. LCBP 


Installation and operational 
issues 


Option 1. PV Large Installation 


Solar PV Sanyo 
Hybrid 47.67 kWp 
(284.4 m2) 


38,486 16,549 214,515 107,258 519 (259) 


�The panels will require 
cleaning every 5 years to 
maximize output 
�Maintenance on the 
inverter may be required 
after 10 years 


Option 2. PV Small installation 


Solar PV Sanyo 
Hybrid 10.71 kWp 
(63.9 m2) 


8,647 3,718 53,550 26,775 576 (288) 


�The panels will require 
cleaning every 5 years to 
maximize output 
�Maintenance on the 
inverter may be required 
after 10 years 


Renewable energy solutions for the Wolsey Juniors site 
 


9.2 Options  
 


Option 1 
 
Option 1 is the largest possible PV installation using all available roof space. 
 
Option 2 
 
Option 2 represents a smaller installation costed in line with available grant funding. 
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10 Conclusion 
10.1 Going forward 
 
The aim of this study is to provide Wolsey Juniors with an assessment of the potential for integrating 
renewable carbon technologies in the most cost effective way. Further feasibility assessments may be 
requires when taking forward the installation to the next stage. Certain assumptions have been made at this 
stage of the assessment and costs may vary with further investigation.  
 
The recommendations made in the report are based on the following criteria: cost, carbon offset, site suitability 
and local planning guidelines.  
 
Each solution has its merits and challenges and the value or burden of these should be quantified through 
detailed discussion. Specific merits/ challenges include: 
 


1 Cost - certain solutions are more cost effective than others in terms of energy produced per pound 
sterling spent. 
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Annexes 
10.2 Solar Photovoltaics (PV) 
Solar photovoltaics 


Product information 
 


 


  
a) Standard ‘bolt-on’ modules b) Sun Slates 


  
c) C21e d) Glass-glass laminate 


Source: solarcentury.com and BioRegional 


Annex Figure 1: Solar products 
 


Technology 
Electricity 
generated 


[kWh/kWp/yr] 


Roof area 
required 
[m2/kWp] 


Carbon 
savings [kg 


CO2//kWp/yr] 


Guideline 
cost4 [£/kWp] 


Guideline 
cost4 
[£/m2] 


Bolt-on modules, 
monocrystalline 830 7 88 6,000  820  


Sun slates 830 10 88 8,200  820  


C21e tiles 830 8 88 7,000  900  


Glass-glass laminates 830 9 88 9,800  1,090  


Source: solarcentury.com 
Annex Table 1: Outputs of solar photovoltaic products 


                                                      
4 Cost includes supply and installation for >20kWp.  Price per kWp will increase as system size decreases (by 
up to 20%).  Prices based on those supplied by solarcentury, although they have been raised slightly to reflect 
recent silicon price increases.  
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Solar photovoltaics 


Technical details 


• PV panels convert light from the sun directly into electricity. 
Energy generating capacity 
• An indication of predicted energy outputs per kWp, for a range of PV products, is shown in 


Annex Table 1. As with wind energy, any electricity that is not consumed at the point of 
generation can be exported to the National Grid. 


Environmental requirements 
It is imperative that PV panels are free from overshadowing. Due to the way in which they are electrically 
connected, even if one small area of a panel is overshadowed, the efficiency of the panel - and even the PV 
array - will be significantly reduced, meaning that the output is much lower than predicted. It is essential, 
therefore, that PV products are mounted away from trees, other roof obstacles and shadows cast by 
surrounding buildings. 


Building design requirements 
• Roof-type: PV panels should ideally be mounted at tilt angle of 30 to 40 degrees to maximise solar gain 


throughout the year (see Error! Reference source not found. and Annex Figure 3 for more details), 
although modern technologies allow for a lower tilt angle. In case of a flat roof, PV panels can be mounted 
on A-frames. Where a number of PV panels mounted on A-frames are installed, care should be taken to 
ensure one row does not overshadow the row behind. 


• Roof orientation: the roof should ideally be south-facing to maximise the efficiency of the panels. Panels 
mounted east or west at the optimum tilt angle would generate with 90% of the output of an optimally-
mounted, south-facing panel. Given the high cost of PV technology, it does not make financial sense to 
install PV at a significantly less than optimal orientation, especially if other technologies could be used 
instead. 


• Area required: with the example of a Sanyo hybrid panel, the roof area required would be approximately 
1.25m2 on a pitched roof. On a flat roof, the same model would need 3m2 when mounted using an A-frame. 


• PV panels can be mounted in landscape or portrait orientation to maximise the roof space. 
• On flat roofs, sufficient access space (minimum 0.5m) should be allowed around the rows of PV 


panels for maintenance purposes, if required. 


Maintenance 
• Maintenance for PV systems is negligible. The panels may require periodic cleaning, although when at tilt 


angle, run-off from rain is usually sufficient. 
• Isolators can be used in order to automatically highlight any problems that the system 


encounters. 


Auxiliary equipment required 
• A-frames (if required) 
• If excess energy is to be sold back to the Grid, an export meter s required. 
• An inverter is always required for a Grid connection. 


Installation and planning issues 
• With the range of PV products available, it is possible for PV to be integrated into the design of a building, 


minimising planning issues. Installation of PV is reasonably straightforward.  
• Planning permission is not normally required for building mounted PV if it does not project 


significantly beyond the roof slope. However, exceptions may apply for systems on listed 
buildings, in conservation areas or areas of outstanding natural beauty. 
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Solar photovoltaics 


Health and Safety issues 
• No PV module releases sufficient toxic materials to cause any harm during installation or 


maintenance. A small proportion of PV contains cadmium, the oxides of which are toxic in very 
small doses. Some of these may release toxic dust if crushed during disposal. 


Estimated costs 
• The capital cost of PV is relatively high compared to other renewable technologies. By installing PV in a 


new-build development, the cost of some building materials may be offset.  
• As well as directly offsetting electricity costs on the site and reducing the Climate Change Levy 


contribution, where applicable, income can be generated through exporting excess electricity or 
trading ROCs.  


Additional Information 
Annex Figure 2 demonstrates how the height of the sun changes throughout the year. Therefore it is important 
to position solar panels in such a way that they will give an output during the winter months. If a panel were 
almost horizontal, although the output would be high during the summer, it would receive almost no irradiation 
during the winter, as the sun is lower. 
 


 
 


Source: NREL 
Annex Figure 2: Solar variations throughout the year 


 


 
Source: Solar Access 


Annex Figure 3: The reduction in output of a solar PV panel as the tilt angle and orientations change. 
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10.3 Financing low and zero carbon technologies 
 
Financing low and zero carbon solutions 


Certain technologies attract Enhanced Capital Allowance (ECA), enabling businesses to reap the economic 
benefits of the technologies within a shorter period. Please note that the calculations in Section 5 have 
assumed no grant funding or ECA. Therefore, if additional funding is applicable, the financial case for the 
technologies would be significantly more compelling.  
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Financing low and zero carbon solutions 


Government Grants 
The Client may apply to the Low Carbon Buildings Programme (LCBP) – Phase 1, Stream 2 and Phase 2, 
depending on which solution is selected. Stream 2 of the LCBP is split into two categories, both of which are 
competitive: 
 


• Stream 2A – There is a maximum grant of £100k or 40-50% of total costs (excl. VAT). There will be 
quarterly deadlines for stream 2A applications. 


• Stream 2B – There is a maximum grant of £1m or 40-50% of total costs (excl. VAT). Deadlines for 
applications will be twice a year.  


Large commercial organisations including developers can apply for up to 40% of the total installation costs 
(excl. VAT). However, small to medium sized enterprises (SMEs) are entitled to an extra 10% uplift and can 
apply for up to 50% of the total installation costs (excl. VAT). To find out if your company qualifies as an SME, 
the LCBP regard them as follows: 


An SME is an organisation that has fewer than 250 employees and that satisfies at least one of the following 
conditions: annual turnover not exceeding €50million; and/or annual balance sheet total not exceeding 
€43million. 


Only one grant is available per installation location (incl. groups of buildings). Grants are available for projects 
across the UK, excluding the Channel Islands and the Isle of Man. 
 
Phase 2 is a non-competitive funding stream that is only open to public sector organisations, installations have 
to be completed by framework installers and benchmark costs per kilogram of carbon saved apply. This would 
not be a suitable stream for a biomass boiler installation as only boilers under 45kW comply. 
 
A number of energy efficiency measures must be undertaken in order to be eligible to apply for a low carbon 
buildings grant. These measures will ensure that energy requirements are minimised. 
 
More information is available on http://www.lowcarbonbuildings.org.uk/home/  
 
Alternatively if the Biomass option was chosen, the client could apply for a Bioenergy Capital Grant (a 
guaranteed 20 - 25%, though this cannot be taken in conjunction with any other government grant), which is 
available through UK installers that have successfully obtained BECG money to distribute to their customers 
directly. 


ESCo Model 
Energy service companies (ESCos) will undertake a more extensive service, managing the whole heating 
system and perhaps other services as well. An ESCo would be able to manage the monitoring and billing for 
heat and electricity to residents within the development. 
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Financing low and zero carbon solutions 


Renewable Obligation Certificates 
All energy producers are required to produce a certain proportion of their energy from renewable energy 
sources. For every unit of electricity produced in this way (normally measured in MWh), a credit is received, 
known as a Renewable Energy Obligation certificate (ROC). Producers that are unable to generate sufficient 
electricity from renewable sources are able to trade ROCs in order to gain the required amount, as specified in 
government legislation. Therefore any generator of electricity can benefit from this system. Usually, 
decentralised systems (e.g. roof-mounted PV panel system or small wind turbine) do not generate enough 
energy in order to become a ROC trader. However, some companies, such as Good Energy, will pay a sum 
per unit of energy generated to a number of ‘small generators’ in order to be able to trade ROCs. The tariff per 
unit of energy is normally very favourable in comparison with the value for which energy can be sold back to 
the Grid and the ROC system has the added benefit that all energy generated is included, not just excess 
production. 


Climate Change Levy 
Organisations that are required to pay Climate Change Levy (CCL) on fuel used can benefit from on-site 
generation of energy from mini CHP or renewable sources. The CCL does not apply to energy generated on 
site. 
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Foreword  


By the Chair of Croydon Environment and Climate Change Partnership, Cllr Jason Perry 


This strategy has been produced by the Croydon Environment and Climate Change Partnership with 


support from the sustainable development charity, Forum for the Future.  


The Croydon Environment and Climate Change Partnership was created in 2003 to implement the 


environmental objectives of the Sustainable Community Strategy and consists of representatives 


from local businesses, schools, community and faith groups and regional and national organisations 


with environmental responsibilities (such as Transport for London, the Environment Agency and the 


Energy Saving Trust / Creative Environmental Networks). 


This document sets out both the short-term priorities that have been agreed by the Environment 


and Climate Change Partnership and outlines a strategic framework for our response to climate 


change in the medium and long term.  


Much has already been achieved by the Partnership in the last three years – there are over 600 


businesses working to improve their environmental performance through the Envibe (Environmental 


Business Excellence) Sustainable Business Partnership. Over 120 Croydon schools have recycling 


facilities, 10 schools have renewable energy installations, 80 schools have developed travel plans 


and 50 schools have been successful in the London Schools Environment Awards. Over 600 tonnes of 


carbon has been saved through insulation of local homes in the borough through the promotion of 


grant and support schemes (such as Coldbusters, Warmfront and the £100 council-tax rebate offer in 


partnership with British Gas).  Croydon Council is taking steps to reduce carbon emissions from its 


own activities with a successful internal Carbon Management Programme saving over 2,000 tonnes 


of carbon dioxide per year currently and pioneering Planning Policies which require high levels of 


sustainable and low carbon design for new developments in the borough. In 2005/06 the Council 


launched a £3m Smarter Croydon initiative which is having a marked effect on improving our public 


realm.  


However this is not a time to be complacent. The borough faces significant environmental challenges 


in the future including tackling increasing resource use and waste generation and facing the threat of 


Climate Change. This is all within the context of large scale regeneration of Croydon and the need for 


increased economic growth.  


This strategy outlines immediate short-term actions to achieve our environmental targets to 2011. 


These targets are summarised at the end of the document. Over the next three years the 


Partnership will work to develop medium and longer term targets and a programme of activity which 


will drive improvements to 2020, 2050 and beyond.  As well as minimising our contribution to 


climate change, a vital part of the Partnership’s work over the next three years will be to ensure that 


Croydon is adequately prepared for the possible impacts of unavoidable climate change, such as 


extreme weather events. This is outlined in the Strategic Framework at the beginning of the 


document.  
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Key short term activities will include: 


- Further analysis of where the greatest carbon savings (and reduction in air pollutants) can be 


made in the domestic sector to target home energy advice, grants and incentive schemes for 


local residents with additional promotional activity 


- Increasing the number of schools, businesses, faith and community groups reducing energy 


consumption, minimising waste and developing travel plans to reduce their carbon footprint 


using the ‘Carbon Hub’ 


- Agree long-term carbon reduction targets that are appropriate for Croydon and for the scale 


of the global challenge  


- Ensuring development and regeneration activity within the borough supports achievement 


of our priorities and LAA targets, for example by requiring low carbon developments.  


- Implementing the Council’s Air Quality Action Plan 2007-2010 and maximising opportunities 


for jointly tackling air pollution and greenhouse gas emissions 


- Expansion of recycling services and promotional activities around waste minimisation 


- Implementation and monitoring of the Council’s street cleansing regime, increase in litter 


bins and graffiti removal 


- Extending cycle and pedestrian routes, promoting car sharing and car clubs, public transport, 


walking and cycling and improving integration between transport modes 


Our targets are ambitious but the benefits are manifold and go beyond a high quality environment 


to include improved health and wellbeing, prosperity and educational attainment. 


This is a joint strategy and everyone has a role to play. It is the responsibility of all local partners 


collectively to ensure that Croydon meets the environmental challenges of the 21
st
 century. If you 


would like further information, or would like to comment on this strategy please contact the 


Environment and Sustainability Team at Croydon Council on 020 8760 5791 / email 


sustainability@croydon.gov.uk  


Introduction 


This document sets out the short-term priorities that have been agreed by the Environment and 


Climate Change Partnership and outlines a strategic framework for our response to climate change 


in the medium and long-term. The strategy has two sections: 


Section 1: Sets out the context for our strategy on climate change. It also identifies the implications 


of climate change for Croydon and outlines our medium and long-term priorities in relation to both 


reducing our contribution to climate change and in ensuring that Croydon is resilient to the likely 


impacts of unavoidable climate change.  


Section 2: Sets out the short-term strategic priorities that have been agreed by the Environment and 


Climate Change Partnership which will guide the Partnership’s work over the next three years.  
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This document sets the high level framework for action. The detailed activity in relation to the 


Partnership’s work over the next three years can be found in a number of existing plans and 


strategies.  If you want more detail about targets, performance or how we plan to deliver on each of 


our priorities you can refer to these documents: 


- The Waste Strategy and Recycling Plan 


- The Air Quality Action Plan and Supplementary Planning Document on air quality 


- Croydon Council’s Carbon Management Programme and Energy and Environmental 


Sustainability Strategy for Council Housing Stock (private sector housing energy and 


environmental sustainability strategy being developed) 


- The developing Local Development Framework and current UDP 


- The Croydon Local Improvement Plan relating to transportation 


These documents are available on the Croydon Observatory: http://www.croydonobservatory.org 


and the Croydon Council website: www.croydon.gov.uk  


The successful delivery of this Environment and Climate Change Strategy depends on close co-


operation between many organisations and individuals. The Croydon Environment and Climate 


Change Partnership is responsible for the development of this Strategy and will also oversee its 


implementation and monitor performance against outcomes. The Partnership is one of the themed 


groups of the Local Strategic Partnership and leads on the priority of ‘improving the environment.’ 


The structure, membership and role of the partnership is set out in Appendix A.  


What is our vision? 


Croydon’s Sustainable Community Strategy sets the overall vision for a sustainable Croydon: 


We want Croydon to be regarded as a clean and green borough, that takes responsibility for its 


environmental and natural resources now and over the long-term, with great spaces to walk, cycle 


and relax. We will strive continuously to reduce our environmental impact by increasing reuse and 


recycling of materials, and working with residents and businesses to reduce carbon emissions. We 


will also be renowned for the strength of our local public transport network, including more tram 


lines, more buses and, consequently, less congested roads 


Croydon aspires to be a “city” within a city and is embracing the opportunities and challenges this 


brings.  The new Alsop vision for Croydon town centre - London’s Third City - also sets out a range of 


objectives and aspirations: 


- Improving connectivity – tackling the physical divides in Croydon town centre by making 


changes to Wellesley Road and Roman Way, and improving the link between West Croydon 


and East Croydon; 


- Introducing water to the town centre – bringing the River Wandle back to the surface in 


various parts of the town centre; 


- Improving access to and quality of the three parks close to the town centre; 


- Increasing the town centre population - from 4,000 to 20,000 or more; 


- Improving the shopping and living offer – including a redevelopment of the Whitgift 


shopping centre; 


- Developing a University Quarter in the town – increasing access to higher education whilst 


providing the town centre with a more diverse population 
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SECTION 1 – Strategic framework for climate change activity 
This section sets out the medium and long-term context for this Environment and Climate Change 


strategy. It identifies the implications of climate change for Croydon and sets out how we can reduce 


our contribution to climate change and ensure that Croydon is resilient to the likely impacts of 


unavoidable climate change.  A strong and expanded set of longer-term objectives and actions will 


be developed by the Partnership in the next version of this strategy in 2011.  Our activities will be 


prioritised in terms of their effectiveness, wider impact on sustainable development and 


deliverability. The Partnership will align these to the long-term vision for the borough which is being 


redeveloped during 2008/09 and will be set out in future versions of the Sustainable Community 


Strategy. This approach will ensure our response to climate change moves Croydon simultaneously 


in the direction of achieving broader partnership objectives; for example by tackling fuel poverty 


among disadvantaged groups or stimulating the local economy by connecting local businesses with 


the housing retrofit market. 


Climate change is not an issue on its own.  It is a signal that we are overusing the environment: that 


we are over-drawn at the bank in environmental terms.  Starting with this Environment and Climate 


Change Strategy, Croydon’s approach to climate change aims to find ways of generating more 


sustainable growth and wellbeing within the limits of our environment to support us.   


This section covers four key areas: 


1. Why long-term climate change is an immediate challenge for Croydon 


2. What the key challenges, opportunities and priorities are for reducing Croydon’s 


contribution to climate change 


3. Communications and behavioural change 


4. How Croydon will improve its resilience to the impacts of unavoidable climate change. 


Why long-term climate change is an immediate challenge for Croydon 


Climate change is a huge challenge that will have far-reaching effects on our economy, society and 


the environment locally in Croydon, as well as globally.  It is already affecting the global economy 


and weather patterns.  As the situation gets more urgent, we want to be prepared for a constraint 


on carbon dioxide emissions, and ensure we minimise the risks and seize the opportunities for 


people and businesses in Croydon.  At a global scale, Croydon has a moral and leadership imperative 


to take bold and immediate action to avoid catastrophic climate change. 


It’s the responsibility of local government to ensure the future health, prosperity and success of all 


residents, businesses and wider society in Croydon.  In order to provide vital services such as security 


of energy supply, local employment opportunities and health and leisure services well into the 


future, we must ensure that Croydon is prepared for the challenges and opportunities that a change 


in climate will bring. 


The past two years have seen a steady rise in the public profile of environmental issues locally, 


nationally and internationally. The Stern review, published in 2006, offered the starkest warning yet: 


failure to act will result in devastating social impacts and trigger catastrophic global recession.   
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There is now an overwhelming consensus among the scientific community
1
 and main political parties 


that the climate is changing and that this is almost certainly the result of human activities
2
 and 


primarily due to the burning of fossil fuels. 


Global temperature rose by 0.7
o
C over the 20th century. 2004 was the fourth warmest year on 


record globally and all but one of the warmest 10 years on record has occurred since 1990. This rise 


in mean temperature has been accompanied by an increase in extreme weather events in some 


parts of the world, including periods of storms, droughts, floods and unusually hot and cold 


temperatures. Croydon experienced unseasonal localised flooding during the summer of 2007 after 


drought during 2006. 


The growing scientific consensus is that stabilising atmospheric CO2 concentrations at 450 parts per 


million (ppm) is required to avoid catastrophic climate change. Current levels are around 380ppm - 


up from levels of 280ppm maintained for most of human history prior to the industrial revolution. 


This can only be achieved by substantial changes in how we produce and use energy. 


Our key Local Area Agreement (LAA) target is for a 9.5% per capita reduction in CO² emissions in the 


borough by 2011, based on a 2005 baseline. However the Government has set a target for a 26% 


reduction in carbon emissions by 2020 and a 60% reduction in carbon emissions by 2050 within the 


Draft Climate Change Bill. Many Local Authorities have adopted this target within their Climate 


Change Strategies. The Mayor of London has set a target for London of stabilising emissions at 60% 


below 1990 levels by 2025. The Environment and Climate Change Partnership will consider if this 


long term target is appropriate for Croydon and how it could be met.  


There has been an increase in policy and legislation which has moved the climate change agenda 


from a sometimes marginal activity into a core business consideration. Recent and forthcoming 


developments include the Energy Performance of Buildings Directive, the Carbon Reduction 


Commitment, the Climate Change and Sustainable Energy Act 2006 and Policy from the Greater 


London Authority including the London Plan, Mayor’s Transport Strategy, Municipal Waste 


Management Strategy and the London Climate Change Action Plan. A detailed policy review has 


been undertaken to ensure that the elements outlined within this Strategy are in line with the 


direction of travel of existing local, subregional and regional bodies. 


The key challenges and opportunities for Croydon 


In 2005, Croydon was the 13th least polluting borough in London at 5.5 tonnes of carbon dioxide per 


capita (based on a population of 343,000).  We need to cut carbon dioxide emissions from all of the 


main sources by reducing energy consumption, reusing and recycling resources, switching to zero 


carbon energy supplies and offsetting the carbon dioxide emissions that can’t be avoided.  The 


following sets out how we will tackle the main sources of emissions in Croydon.  


 


                                                             


1
 IPCC synthesis report Nov 2007 states that “warming of the climate system is unequivocal” 


2
 IPCC synthesis report Nov 2007 says that “Most of the observed increase in global average temperatures 


since the mid-20th century is very likely due to the observed increase in anthropogenic greenhouse gas 


concentrations.” 
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Figure 1 – CO2 emissions per capita for all London Boroughs, source DEFRA 2005 


In 2005, Croydon produced 1,889,000 tonnes of carbon dioxide, mainly from the residential and 


business sectors:  


Figure 2 – Croydon’s Carbon Footprint, source DEFRA 2005 
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Energy supply – challenges and opportunities 


Croydon is about to embark on a massive programme of regeneration with around £3.5billion of 


new build offering office accommodation, leisure and shopping opportunities, and homes. This is 


both an opportunity to ensure low carbon developments but also a challenge in terms of increased 


energy demand.  


Energy supply – priorities 


Environmental protection will need to be embedded in this regeneration activity if Croydon is to 


achieve its environmental targets, for example through low carbon developments and ensuring that 


air quality objectives are met. Currently new developments have to meet the Code for Sustainable 


Homes level 4 / BREEAM Excellent and offset 10% of predicted carbon emissions through in-situ 


renewable technologies. This large scale regeneration activity offers opportunities for even greater 


carbon savings, for example through heat networks as proposed in Barking and Dagenham and the 


Elephant and Castle in Southwark. A priority will be to ensure that emerging Planning Policy and 


Strategy sets a new standard in zero and low carbon development, decentralised energy generation, 


green building design and sustainable land use planning. The Partnership can also make a 


contribution as a stakeholder to high level energy plans that coordinate integrated activity across 


London and the South East. 


Domestic buildings – challenges and opportunities 


Croydon is London’s largest borough in terms of population at over 340,000 residents. This is 


reflected in its carbon footprint, where domestic carbon emissions are the largest contributor. The 


population is expected to increase to over 344,000 by 2012. Three quarters of domestic carbon 


emissions come from space and water heating. 


New residential properties in Croydon will be built to very high standards of energy efficiency as 


outlined above (the requirement for level 4 of the Code for Sustainable Homes is a 44% 


improvement on building regulations). The Government has set a target for zero carbon homes by 


2016. However, new build represents a fraction of the housing stock in the borough (around 1%). 


Croydon has the largest private housing sector in London at over 116,000 homes, of which 84% are 


owned and 16% rented from a private landlord.  26% are pre-1919 and 60% are pre-1945.  Due to 


the age of the stock the average Standard Assessment Procedure (SAP) rating is around 44. This is 


considerably lower than the national average of 51 and the Council’s own housing stock which has a 


SAP rating of 79. This shows that there is scope for substantial improvement.  The existing housing 


stock also poses a challenge for emissions of local air pollutants, primarily NOx.  Certain energy 


saving measures are not appropriate for older buildings (particularly cavity wall insulation since 


older buildings do not have cavity walls; and double/triple glazing in some cases where buildings 


have listed status). 


Domestic buildings – priorities 


The section on energy supply above outlines priorities in terms of delivering zero carbon homes by 


2016. In addition to this activity, through the Planning and Enforcement work of the Council, there 


will need to be additional work to tackle carbon emissions from the existing housing stock in the 


borough.  There is already a well established programme of work by the Council to improve the 


energy efficiency of its stock. More could be done to encourage social landlords to improve their SAP 


ratings, for example increased reporting and monitoring requirements.  
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The greatest challenge however is the private housing sector. Here there will need to be a 


combination of information provision, advice, grants and incentives for home owners (including 


private landlords). This will have to be targeted effectively to achieve behavioural change but could 


deliver significant savings, for example, if every light bulb in every London home was energy 


efficient, it could save 575,000 tonnes of CO2 and £139 million per year; if all appliances in homes 


were energy-efficient, this could translate into savings of £150 million from electricity bills and 


620,000 tonnes of CO2  every year.
3
 


Work is also needed to identify skills gaps in the sustainable energy industry and developing training 


(in collaboration with the relevant industry bodies) to improve the skills required to install and 


service energy saving and micro-renewable products and systems, particularly in relation to 


retrofitting properties with solid walls.  


Commercial and industrial buildings – challenges and opportunities 


Croydon’s town centre is one of the most significant business, commercial, leisure and 


entertainment centres in the South East and dominates the local economy. Containing 2.5 million sq 


ft of retail space and with a GDP of about £2.5 billion, the town centre is one of the top twenty 


shopping centres nationally and a major financial services centre, attracting over 140,000 workers 


and home to 20 “blue-chip” companies. The concentration of business, commercial, industrial and 


warehousing activity along the Purley Way corridor provides a further major focus for economic 


growth and local employment in the borough.  


Croydon has also been recognised in the London Plan as one of four major economic opportunity 


areas.  A key challenge will be decoupling economic growth from increased energy demand and 


associated carbon emissions.   


Croydon has more office floorspace than anywhere else in South London. The available floorspace in 


Croydon Town Centre is 58,000 sqm (on 16 sites over 929 sqm). However, a disproportionately high 


proportion is old stock (1940-1970) and only 6% is new (1990- 2003) compared to 57% in Reading 


and 60% in Crawley. Commercial buildings are typically refurbished every ten years, and energy 


efficiency improvements can be more easily made during refurbishment. 


Carbon emissions from the commercial sector come primarily from electricity usage, including 


lighting and computing, although as the climate continues to warm, energy used for cooling 


buildings could become increasingly significant. Since current electricity provision has 125% higher 


carbon intensity than for heating, the carbon emissions from the commercial sector are amplified. 


Substantial savings can be achieved through simple actions like turning off appliances at night and 


avoiding inefficient heating and cooling of buildings. New working practices and technological 


innovations within the IT sector (such as ‘server virtualisation’) will also support a reduction in 


electricity usage. These carbon savings can lead to significantly lower energy bills, and will boost 


Croydon’s economy. If economic activity slows over the next few years due to a global recession 


these cost savings could be even more valuable. 


                                                             


3
 From the London Climate Change Action Plan 2007 
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Commercial and industrial buildings – priorities 


New build commercial and industrial premises will reach significantly higher levels of energy 


efficiency to accord with Planning Policy, however more work could be done to improve energy 


efficiency within refurbishment projects and to encourage commercial landlords to upgrade their 


buildings. There is also the potential for better use of space and multi-use of buildings, particularly 


community buildings. Through the ‘Building Schools for the Future’ programme the council has the 


opportunity to create a new generation of energy efficient schools which are exemplars of 


sustainable design. 


Over 600 local businesses have signed up to the Environmental Business Excellence Support 


programme ‘Envibe’ which offers free tailored support to reduce energy consumption. Expanding 


this programme and developing a centralised method for monitoring, recognising and rewarding 


carbon savings could deliver significant improvements.  


Transportation – challenges and opportunities 


There has been a dramatic growth in road traffic in the UK over the last few years as a result of 


changes and growth in population, retail, leisure and commercial activities. Nowhere have the 


effects of these been felt more heavily than in London and the South East. The most significant 


component of traffic growth has been in the use of the car, which has been made worse by 


increased levels of freight on the roads and a relative decline in public transport. Lifestyles and travel 


patterns have generally become increasingly car dependent. 


Initially, greater mobility undoubtedly offered improved access, convenience and freedom of choice 


for all of those with access to a car. Unfortunately in recent years traffic demands have been 


growing faster than our ability to deal with the problems they create – and the Government’s 


forecasts suggest that traffic will continue to grow. There is a growing recognition that the greater 


freedom offered by the car has not been without its costs. The consequences can be seen in 


increasing congestion in many parts of the borough, deterioration in environmental quality due to 


pollution, disturbance, severance and noise and disadvantages to the local economy because of 


delays caused by congestion.  


Despite this, the borough has excellent public transport links. East Croydon is one of the busiest 


stations in the UK with fast and frequent rail services to London, Gatwick and the South Coast. The 


construction of Croydon Tramlink in 2000 brought a sustainable transport system that regularly 


carries more than 70,000 passengers per day and also links parts of the borough and South London 


previously ill-served by public transport.  Tramlink has made a major contribution to reducing traffic 


congestion and from its early days was taking more than 7000 vehicles off the roads each day. An 


extension to Crystal Palace and Upper Norwood is currently under consideration by Transport for 


London, with full support from Croydon and Bromley Councils. Croydon will also benefit from the 


Extension of the East London line scheduled to start services in the summer of 2010. This will put 


Croydon on the Underground map; improve connections to Canada Water and cross river links to 


Highbury and Islington. 


One of the key challenges is behavioural change; encouraging local people to increase their travel 


decisions beyond single occupancy car use. Currently only 74 local businesses have published Travel 


Plans. Linked to this is the need to secure sufficient investment to maintain and grow good public 
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transport services and synchronising investment in transport to maximise development 


opportunities. 


Transportation – priorities 


In order to achieve behavioural change the infrastructure for sustainable travel must be well 


developed. Across the borough a shift towards lower carbon modes of transport can only be 


achieved by increasing the relative attractiveness of these more sustainable modes, by providing 


more pleasant, reliable and sometimes faster journeys, by making the most of travel demand 


management policies, by improving the quality of urban design and environment, and by taking 


steps to ensure that the cost of each transport mode reflects its true cost in terms of carbon 


emissions. A key issue will be increasing the capacity of our train stations- especially at East and 


West Croydon and making stations and stops safer and more hospitable. An issue for long term 


consideration is to ensure patterns of new development reduce the need for car parking provision 


through the emerging LDF.  


Waste – challenges and opportunities 


Each year, the UK generates about 100 million tonnes of waste from households, commerce and 


industry. Most of this ends up in landfill where the biodegradable part generates methane as it 


decomposes. Methane is regarded as the most potent greenhouse gas and is 21 times more 


warming than carbon dioxide in terms of its contribution to climate change.  Also, valuable energy is 


used in extracting and processing new raw materials to make new products if waste materials are 


not recycled.  


In 2006/07, Croydon Council handled approximately 187,000 tonnes of household and commercial 


waste through a wide range of services. Of this about 140,000 tonnes was household waste 


(including recycling/composting). In comparison with other London authorities, Croydon’s 


performance for diverting waste for recycling and composting has been poor. In 2004/05 Croydon 


ranked 27th out of the 33 London authorities and in 2005/06 this position had worsened to 29th. 


However improvements in 2006/07 saw a recycling rate of 20.11% and has ranked the Council 23rd. 


The Waste Strategy and Recycling Plan 2008/11 sets out how the Council will increase the amount of 


waste re-used and meet the Council’s ambitious recycling target of 40% in 2010.  


Croydon faces a considerable challenge over the next few years in achieving its recycling targets and 


landfill diversion obligations. Current waste growth estimates by the GLA indicate that Croydon’s 


waste will increase at approximately 0.5% each year up to 2020. There are a number of factors 


affecting this, including a rising population and an increase in the number of smaller households, 


both of which generate more household waste per head of population. 


In accordance with the London Mayor’s waste strategy, there is a hierarchy for utilising waste and 


Croydon must consider options to reduce and recycle prior to generating energy from waste. 


However, there is still significant opportunity to generate energy from the remaining waste, the 


majority of which is currently diverted to landfill sites. A series of non-incineration technologies can 


be utilised to transform the different types of biomass/waste into bio fuels including anaerobic 


digestion, pyrolysis, gasification and mechanical biological treatment. 


Waste – priorities 


A key priority will be reducing waste in line with the waste hierarchy: 1) prevent waste, 2) re-use, 3) 


recycle/ compost, 4) energy recovery, 5) disposal. This will include increasing recycling and 
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composting services for residents and businesses and greater promotional work with schools, 


community groups and businesses.  


From September 2008 the South London Waste Partnership (SLWP) will work together to establish 


contracts for the transfer, transport and disposal of waste, management of household Reuse and 


Recycling Centres and management of recycling facilities, composting and additional treatment.  


Waste disposal/landfill diversion will continue to be a key focus to ensure the Council meets its 


obligations under the Landfill Allowance Trading Scheme (LATS).   Through the partnership 


opportunities for energy generation through waste will also be explored and these will be reflected 


in the emerging LDF.  


Air pollution – challenges and opportunities 


Clean air is vital to human health. High levels of particulate air pollution are estimated to have 


caused 1,031 accelerated deaths and 1,088 respiratory hospital admissions in London in 2005.  The 


Environment Act 1995 requires the Council to undertake a process of Local Air Quality Management 


(LAQM).  This involves reviewing air quality in the borough and assessing whether or not it will meet 


air quality objectives set by the Government. Where the prescribed air quality objectives are unlikely 


to be met, local authorities must designate Air Quality Management Areas (AQMAs) and produce an 


Air Quality Action Plan setting out measures they intend to take to work towards objectives.  


Croydon has met and will continue to meet existing statutory air quality objectives for all but one 


pollutant: nitrogen dioxide. Away from busy roads, annual average levels of nitrogen dioxide are well 


below air quality objective levels. However, the Council’s monitoring of current air quality shows 


that the air quality objective for nitrogen dioxide is not met at roadside monitoring stations and this 


is likely to remain the case beyond 2010.  At present, the major cause of air pollution in Croydon is 


road traffic. However development will overtake road transport as the major source of emissions by 


2010 as measures like tighter Euro standards and the London Low Emission Zone come into effect to 


reduce emissions from vehicles, however there has been very little concerted effort to reduce 


emissions from buildings.  Other contributions come from industrial plant and premises, and 


domestic energy production.  


The Council has an Air Quality Action Plan containing measures it is currently taking and intends to 


take in the future to improve air quality.  Many of these actions will help in reducing emissions of 


greenhouse gases since they focus on reducing sources of emissions of local air pollutants (such as 


dealing with idling vehicles and encouraging the use of hydrogen fuel cells) and this also reduces 


carbon dioxide emissions.  However, there are potential trade-offs which need to be taken into 


account, in order to ensure that steps to reduce greenhouse gas emissions do not increase local air 


pollution levels and vice versa.  One such trade-off is the emissions of particles from the use of 


biomass as a renewable energy source.  Although the objective for particles is currently met in the 


borough, the 2007 National Air Quality Strategy introduced a new exposure reduction regime for 


PM2.5, tiny particles associated with respiratory and cardiovascular illness and mortality which have 


no known safe limit for human exposure. The new regime will, for the first time, attempt to reduce 


the exposure of all urban dwellers, alongside the existing method of reducing hotspots of PM 


exposure. This approach will help to improve human health across our towns and cities but is at 


odds with increased use of biomass combustion, which is a source of PM2.5.   The use of biomass in 


development therefore needs to be carefully considered and in built up areas where there is 


potential for public exposure, it is not the best renewable energy to choose. 







14 


Air pollution – priorities 


A key priority for the Council is to devote similar levels of activity to the domestic and commercial 


sector as have been spent on road traffic in terms of bringing down emissions of local air pollutants.  


One of the key issues will be for the Council to quantify the impacts on emissions of oxides of 


nitrogen and particles of measures that are in place and proposed in future to tackle climate change 


throughout the residential and commercial sector, so that we can understand how well these trade-


offs are working and try to optimise them.  In 2009 the Council will produce a draft domestic 


emissions reduction strategy, aimed at identifying simple, low-cost, quick-win measures that could 


be taken to reduce emissions of air pollution from homes and identify how these could be funded.  


One way in which such a scheme could work would be to use the financial contributions from new 


developments that are unable to reduce their emissions beyond certain thresholds.  These 


contributions (known as planning obligations) could pay for measures that would reduce emissions 


of air pollution and greenhouse gases from existing homes in the vicinity of the development or 


elsewhere in the borough - a kind of air pollution off-setting scheme.  This might, for example, take 


the form of additional grants to householders for energy efficiency measures or replacing 


householders’ older, polluting boilers with newer, more energy-efficient, less polluting ones. 


In the medium-term the Council will consult on proposals in a new Core Strategy (the Council’s key 


planning document) for new developments to demonstrate that the emissions of air pollution from 


the development are lower than the emissions from the previous or current land use on the site, in 


order to bring about an overall reduction in emissions of air pollution from the built environment of 


the borough.  There are opportunities for this to be linked to current (or any proposed) policies on 


reducing carbon emissions from development.  


Communications and behavioural change 


Communication will be central to the delivery of this strategy because helping local residents and 


businesses to reduce their own carbon footprint offers the greatest opportunities to cut emissions 


quickly, cost effectively and with significant additional benefits.  However, Croydon is diverse and 


complex in its social make up and geography. Parts of the borough share inner-city characteristics 


while others offer some of the most expensive and sought after housing in outer London. Local 


communities speak more than 100 languages and ethnic minority groups make up 36% of the 


population, but this is higher in some northern parts of the borough.  These factors all affect where 


and how services relating to environmental protection need to be targeted – for example, activities 


to promote home energy efficiency need to meet the needs of both high-income families with a 


larger disposable income and larger homes and those with less financial resources to carry out home 


improvements. Promotional activity will also need to be informed by detailed market research into 


current understanding, attitudes and behaviours relating to climate change. 


For residents, substantial reductions in energy consumption can be made through simple, cost-free 


actions to cut out wasteful energy use, for example: 


• turning off lights when we leave rooms, washing clothes at 30°C not 40°C 


• Reducing necessary electricity use by increasing the take-up of energy efficient lightbulbs 


and appliances 







15 


• Reducing energy used for heating and cooling by improving the thermal efficiency of homes. 


Space and water heating represents 75% of emissions from homes. 


Figure 3 – Range of measures available to householders to reduce heating and cooling, source the 


London Climate Change Plan 2007 


Barriers which currently exist to saving energy or investing in cleaner forms of fuel and power for 


residents typically include: 


• Lack of awareness: “I didn’t know there was something I could do“; “I don’t know whether 


doing this will have any impact”. 


• Perceived or actual cost: “I would do it, but it’s too expensive”; “I didn’t know it made such a 


difference in reducing my energy bill”. 


• Availability/ access: “I know what I need to do but I don’t know who to call or where to go to 


buy it”; “there isn’t anyone who can help me install it”. 


For businesses there are similar barriers to the uptake of energy efficiency measures. One reason 


why the Envibe business support programme has been so effective is that it addresses the barriers 


outlined above by providing information and signposting to organisations who can provide free 


services (such as energy audits). Increasing the number of businesses supported by Envibe would 


make a significant contribution towards reducing carbon emissions. Unlike homes, where decisions 


to turn lights and appliances on and off have to be made by individuals every day, in commercial 


premises many of these decisions can be programmed for the whole building by facilities managers. 


For example, through installing motion-sensor lighting which are only activated when a room is 


occupied. 


In Croydon there are a range of organisations with a direct remit for the provision of advice and 


information relating to reducing carbon emissions (in particular the Energy Saving Trust / CEN and 


utility companies). There is also significant potential for local organisations without a direct remit to 
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take on a communications role (for example a school can reduce its own carbon footprint and also 


be in a position to educate students about saving energy in the home). Government backed or 


sponsored communications campaigns are increasing (such as the ‘Act on CO2’ campaign) and should 


be used to ‘piggyback’ a local message or raise general awareness locally. The Environment and 


Climate Change Partnership will need to better co-ordinate these sources of advice and information 


to ensure that consistent information is available in the most appropriate way. However, it should 


be noted that generally, social and behavioural change programmes can only deliver change in about 


20% of the population through voluntary measures. Greater uptake typically requires pricing 


measures or mandate from national government.
4
 


Climate Resilience 


Some climate change is now inevitable through the legacy of our past greenhouse gas emissions and 


the time it will take for actions we are currently taking to reduce emissions to take effect. This is why 


it is important that Croydon is prepared for change. Current forecasts suggest that south-east 


England will experience progressively warmer, wetter winters, and hotter, drier summers. On top of 


these changes to our average climate there will be an increase in the frequency and intensity of 


extreme weather events, such as heatwaves, storms and heavy rainfall. By the latter part of this 


century, an extreme weather event of a magnitude that might happen once every 100 years today, 


may occur every three or four years, and a new intensity will define the ‘once in a 100 years’ event. 


Sea levels will continue to rise for centuries. 


The impacts of these changes on Croydon could be to increase the risk of flooding, droughts and 


uncomfortably hot weather. There will also be secondary and indirect impacts, including an 


increased risk of winter storm damage, poor air quality periods in summer and changes to 


biodiversity. 


Climate change adaptation is not about drafting lots of new policies. It is about understanding how 


climate change may affect the world around us and then building this understanding into decision 


making processes. Climate change forecasts are only projections and therefore contain 


uncertainties. Because of the natural variability of the climate and the uncertainty inherent in 


forecasts, decision makers must employ a risk-based approach. Croydon needs to fully develop a risk 


based approach to assessing the impacts of climate change and embedding the management of 


these risks into decision making processes. The publication of the next generation of climate 


scenarios by the UK Climate Impacts Programme in late 2008 will provide an opportunity to improve 


the ability of decision makers to make risk based decisions provided they are able to identify critical 


thresholds whereupon an impact becomes significant. 


Based on the best available information at present, significant climate impacts in Croydon are 


anticipated in the following key areas:  


• Buildings 


• Utilities and infrastructure 


                                                             


4
 London Climate Change Action Plan 
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• People 


• Open Space and Ecology 


Buildings 


Levels of discomfort for those in poorly designed, insulated and ventilated buildings may increase, 


particularly in 'urban heat islands' where lack of green shade and abundance of heat absorbing 


materials results in heat accumulation.  This could result in higher demand for air conditioning and 


hence higher energy costs (and increased emissions). This applies to human living and working 


conditions, conditions in hospitals and also animal husbandry. 


Increased winter rain and episodes of extreme summer rain could lead to increased soil erosion and 


subsidence. Flooding from rivers, flash floods, surface run-off, and from overflowing water tables 


may also cause localised damage to buildings.  Increased storm severity could lead to greater 


variability in rainfall, sunshine, humidity and wind-speeds.  


The strategic adaptation priority for Croydon is to embed the management of these risks into the 


emerging local development framework, for example through strategic flood risk assessment, 


identification of ‘urban heat islands’ and a requirement that new developments are built in ways 


which can limit and cope with these risks, for example Sustainable Urban Drainage Systems, green 


roofs, natural ventilation which vents heat above street level etc. 


Utilities and infrastructure 


There has been a decrease in summer rainfall of up to 20% over last century and predictions suggest 


that summer rainfall may be reduced by up to 10% by 2050s.  In the drought of summer 1996, 


several reservoirs and lakes in the region were reduced to less than 10% normal levels, or 


completely emptied
5
 . This will affect domestic use (e.g. drinking, washing, gardens, etc), agriculture 


(e.g. irrigation) and other industry and commerce. This could have specific implications for 


commercial processes which are water intensive and recreational facilities. 


Increased temperatures could lead to higher demand for air conditioning and hence higher energy 


costs (and increased emissions). If fuel costs rise due to fuel scarcity this could lead to an increase in 


fuel poverty amongst residents and affect the profitability of energy intensive industry. Fossil fuel 


demand/prices will likely affect the logistics of all sectors of trade, making reliance on sourcing from 


far afield potentially risky as well as costly.  Local supply chains and low-carbon transportation 


methods will likely become increasingly attractive options. 


 Flooding and storm damage could affect power distribution, water supplies, transport networks and 


sewage treatment. Increased storm severity (e.g. wind) could lead to increased damage to utility 


infrastructure. Reduced availability of fossil fuels will likely affect prices of electricity and gas for 


spatial heating, cooking, running appliances and machinery (domestic and industrial/commercial), 


etc.  Energy security will become more pressing.  Rising cost of fossil fuels may lead to changes to 


transport modes and the amount of transport undertaken. 


                                                             


5
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The strategic adaptation priority in this area for Croydon would be promotion of water and energy 


saving measures across the borough. Close working with utility and transport companies to ensure 


that emergency plans are in place for extreme weather events will also be a priority.  


People 


Higher temperatures could lead to increased risk of heat stress and related deaths (as in summer 


2003), increased risk of sunburn, food poisoning and communicable diseases and increased levels of 


air pollution and related illness. There may be a risk to health from increased winter rain, episodes of 


extreme summer rain and pollution from contaminated flood waters. Flooding and storm damage 


could increase insurance costs, and increase costs to those who are uninsured but affected (people 


living in deprived areas may be particularly vulnerable). 


The strategic adaptation priority in this area for Croydon would be developing contingency plans for 


water scarcity and flooding. Close working with the Primary Care Trust to plan for the implications of 


climate change for human health and pollution prevention and control work would also need to be 


priorities.  


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Figure 4 – The anticipated health impacts of climate change, source the Draft London Climate Change 


Adaptation Strategy 2008 
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Open Space and Ecology 


Croydon is one of the greenest London boroughs with over 300 highly diverse parks and open spaces 


covering more than 1750 hectares. The benefits of these green areas in relation to adapting to a 


changing climate are significant:  


• supporting biodiversity 


• reducing flood risk by absorbing and temporarily retaining rainfall 


• moderating the temperature through offsetting the urban heat island effect 


• reducing energy demand by providing shade and reducing windspeeds 


• helping to reduce noise and air pollution 


• providing places for recreational and leisure activities that improve health. 


Modelling work based on Manchester suggests that increasing the green space cover by 10% in high-


density residential areas and town centres could keep surface temperatures at or below the baseline 


1961-1990 level for most of the century. However, removing 10% green cover from these areas, 


increased maximum surface temperatures by up to 8.2
o
C by the 2080s, assuming the highest 


emissions scenarios.
6
 


There are also risks to green spaces and biodiversity as a consequence of climate change. Current 


climate forecasts suggest that increased human demand for water in summer months will decrease 


the availability of water in ecosystems through abstraction, affecting wildlife. Altered physical 


conditions affecting temperature of water, air, soil, and humidity levels can be expected to affect 


species distributions. Species and ecosystems adapted to cooler conditions will suffer: Species may 


be unable to 'move' in response to changing conditions due to the rapid changes in climate and 


landscapes that are not continuous enough to enable species to travel through.  Increased 


temperatures and humidity are also likely lead to increased diversity and concentration of 


mosquitoes, and alterations to insects such as butterflies - with consequent effects throughout food 


chains (for example, on birds and other predators).  Tree distribution is likely to alter as there are 


risks to drought intolerant species such as beech, thereby affecting distribution of insects and birds. 


Trees may also suffer a greater incidence of storm damage.  


These ecosystem services are essential to Croydon’s resilience to the impacts of climate change and 


the wellbeing of local people. Improving the quality, quantity, connectivity and diversity of green 


spaces will increase their resilience and therefore increase the capacity of Croydon and Croydon’s 


biodiversity to adapt to a changing climate: 


• Quality: improve the resilience of Croydon’s green spaces and networks through 


management and by reducing harmful impacts (such as pollution, surface run-off, invasive 


species etc). 


                                                             


6
 The Draft London Climate Change Adaptation Strategy 2008 
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• Quantity: protect existing green spaces and increase the area of green space through 


seeking new opportunities, even where there is no apparent ‘space’ for greening the city (for 


example street trees, green roofs and green walls). 


• Function: design new green spaces into new or refurbished development to maximise 


function. Identify and pursue opportunities to enhance the green infrastructural 


performance of existing green spaces (for example, breaking rivers from their concrete 


culverts and allowing natural processes, such as seasonal flooding, to occur by creating flood 


plains and providing adjacent areas of habitat for refuge). 


• Connectivity: Many green spaces would be enhanced by increased connectivity. New green 


spaces should be designed to improve links between new / existing spaces for people and 


wildlife. 


• Communication: ensure good communication and coherency across all organisations 


working on delivering new and managing existing green spaces. 


The planting and management of street trees and other trees in parks and gardens will need to 


ensure that trees are suitable for the changing climate, and anticipate the claims of tree induced 


structural damage. 
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SECTION 2 – Key activity to 2011 
This section summarises the environmental priorities of the Sustainable Community Strategy which 


can be delivered over the next 3 years.   


What are the priorities of the Sustainable Community Strategy to 2011? 


The remainder of this Section is structured according to the four environmental priorities of the 


Sustainable Community Strategy: 


- Tackling Climate Change by Reducing CO2 emissions 


- Improving Waste Recycling and Reducing Waste to Landfill 


- Continuing Improvement of Street Cleanliness 


- Promoting Public Transport and Reducing Congestion 


In each of these sections we set out: 


o What we want to achieve 


o Our key targets to 2011 


o What we are currently doing 


o What we plan to do over the next three years 


o Who has overall responsibility for the priority 


Tackling Climate Change by Reducing CO2 Emissions 


What do we want to achieve? 


We want a low carbon Croydon, where renewable and low carbon technologies power the borough. 


We want local people to have warm homes which are not expensive to heat. We want businesses to 


be more profitable as they have lower running costs. We want people to move easily around the 


borough without dependence on fossil fuels. In particular we want: 


- The existing residential housing stock to be as energy efficient as possible, and for residents 


to be aware of low and no cost energy saving measures they can use 


- For new developments in the borough to meet high environmental standards and 


incorporate renewable energy and low carbon technologies 


- For local schools, businesses and faith groups to set targets for carbon reduction and work 


together to achieve these in line with the overall target for the borough 


Our key targets to 2011 are... 


Our key Local Area Agreement (LAA) target is for a 9.5% per capita reduction in CO² emissions in the 


borough by 2011, based on a 2005 baseline. 


Our key Local Public Service Agreement (LPSA) target is to reduce emissions of carbon dioxide in the 


domestic sector by 601 tonnes by April 2009, based on a 2004 baseline. 


What are we currently doing? 


Croydon was the first borough to require that new residential developments offset 10% of predicted 


carbon emissions through in-situ renewable technologies and the second to require this of non-


domestic developments. There are over 130 developments being built in Croydon which include 


renewable technologies and these are designed to very high levels of energy efficiency (44% higher 
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than building regulations for domestic properties).  In the last 2 years over 600 tonnes of carbon has 


been saved through home insulation schemes for existing houses within the borough. Croydon’s 


social housing stock is the second most energy efficient in London.  


Over 600 businesses have joined the ‘Envibe’ Environmental Business Excellence Support 


programme which offers free support for businesses to reduce waste and conserve resources such 


as energy. To date over 50 schools have invested in energy efficiency measures such as heating and 


lighting controls through the Council’s Carbon Management Programme and 10 schools have 


renewable energy installations, with 7 more schools currently bidding for external funding.  


What do we plan to do between 2008 and 2011? 


Assuming current levels of population, to achieve a 9.5% reduction in carbon emissions by 2011 we 


will need to save 179,455 tonnes of carbon dioxide from the 2005 baseline. If proportional savings to 


the current carbon footprint are assumed this means that the bulk of the savings will come from the 


domestic sector, followed by the commercial then through road transport. This section of the 


Strategy is concerned with domestic and industrial/ commercial emissions; those from transport are 


considered under the transport ‘theme’. 


Figure 4. Stable population scenario for carbon savings per sector to 2011 


 


 


 


To achieve these savings we will:  


- Carry out further analysis of where the greatest carbon savings can be made in the domestic 


sector to target home energy advice, grants and incentive schemes for local residents with 


additional promotional activity 


- Extend the council’s requirements for low carbon new developments within the emerging 


Local Development Framework, including decentralised energy. Ensure that the predicted 


impacts of climate change are addressed within the LDF. 


- Increase the number of businesses within the Envibe programme and agree carbon 


reduction targets which support the overarching 9.5% reduction target for the borough 
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- Increase the number of schools involved in carbon saving activity and agree carbon 


reduction targets which support the overarching 9.5% reduction target for the borough 


- Work with faith and community groups to see how carbon reductions can be achieved for 


their organisation and communicated to local people to encourage more to take action 


- Publish and begin to implement a strategy to reduce emissions of local air pollutants (mainly 


oxides of nitrogen) from homes, which will also result in more energy efficiency measures 


and reductions in carbon emissions 


Who will make it happen?  


The Executive Director of Planning, Regeneration and Conservation, Emma Peters 


Improving Waste Recycling and Reducing Waste to Landfill 


What do we want to achieve? 


The overall aim is to reduce the growth of waste in Croydon. To achieve this we will: 


- Improve promotion and raise waste awareness 


- Increase the amount of waste re-used and meet the Council’s recycling target of 40% in 


2010. 


- Meet the Landfill Directive obligations of diverting waste from landfill as they apply to 


Croydon 


- Work together (the community, commercial sectors and with other Local Authorities)  to 


create opportunities for economies of scale in delivering services 


- Strive for to be viewed as a beacon of excellence regards waste management by 2010 


Figure 5 – the waste hierarchy.  


 


 


The Council’s strategy seeks to manage waste in 


accordance with the waste hierarchy and a number of 


challenging action plans will be set to optimise waste 


reduction, reuse, recycling and composting. 


 


 


 


Our key targets to 2011 are... 


The EU Landfill Directive sets targets for member states to divert biodegradable waste from landfill. 


Croydon Council must comply with the Landfill Allowance Trading Scheme (LATS) which sets targets 


for biodegradable waste diversion for 2009/10 this is 75,700 tonnes. For 2012/13 this is 50,421 


tonnes.  
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Target Years  Tonnage permitted to landfill 


2005/06 118,839 


2009/10  75,700 


2012/13 50,421 


2019/20 35,282 


 
In addition to this there are national targets set for: 


- recycling and composting of household waste, and these are: 


o 40% by 2010 


o 45% by 2015 


o 50% by 2020 


- recovery of municipal waste, and these are: 


o 53% by 2010 


o 67% by 2015 


o 75% by 2020 


Croydon has adopted the national target for 40% of household waste recycled and composted by 


2011 for its new Local Area Agreement. 


Our key LPSA target is to increase the tonnage of commercial glass recycled to 880 tonnes by April 


2009, based on a 2004 baseline. 


What are we currently doing? 


The Waste Strategy and Recycling Plan 2008/11 outlines current waste and recycling services 


provided by the Council for residents and businesses. In addition to a weekly domestic refuse 


collection service the following recycling initiatives were introduced in 2007/08: 


- Fortnightly collection of glass bottles and jars, mixed cans, paper, textiles and shoes to 


120,000 properties 


- An extended collection of plastic/card from 12,000 to 50,000 households 


- Extended Fortnightly collection of garden waste from 24,000 properties to a 50,000  


- Fortnightly collection of ‘dry’ recycling to a further 400 blocks of flats/housing estates 


- Refurbishment of Factory Lane Reuse and Recycling Centre 


- Recycling of Electrical and Electronic equipment at 3 Recycling sites 


- Introduction of plastic and cartons at Neighbourhood Recycling sites 


- Trialling kerbside collection of Food waste to over 2,500 properties 


- Launch of Real Nappy Incentive scheme 


- Collection of Christmas trees at 21 sites 
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- Publicity and promotional campaigns encouraging waste reduction, reuse, and recycling 


The Appliance Reuse Centre (ARC) collects washing machines, electric cookers, fridges and freezers 


along with household and office furniture. Items are refurbished and sold at a reasonable price. The 


ARC offers a free collection service for reuseable items.  


The Council also provides recycling services for businesses including a glass recycling service and 


paper/card recycling. In 2007/08 there were 196 businesses recycling paper/card and 104 recycling 


glass using the council’s scheme. 


What do we plan to do between 2008 and 2011? 


- Expansion of recycling services - The Recycling Plan seeks to expand kerbside collections of 


plastic and cardboard and green waste to all households in 2008/09, and to introduce 


estates recycling sites to a total of 2,350 sites by 2009. 


- Campaigns to encourage domestic waste minimisation and recycling participation including 


door-knocking, road-shows, attendance at community events, media adverts – linking in to 


annual national campaigns. 


- Raise awareness of the environmental impacts of waste generation in schools, within 


community and faith groups, and at Neighbourhood Partnerships, and increase the number 


of schools, community and faith groups who are reducing waste and recycling.   


- Through the Sustainable Business Partnership, engage businesses in developing good 


practice in reducing waste/packaging and increasing recycling. This includes the “Envibe” 


Award scheme as an incentive for businesses.  


- A network of Recycling and Street Champions will continue to be supported by Council 


Officers to encourage recycling initiatives in their area, and to report environmental issues 


- From September 2008 the South London Waste Partnership (SLWP)will work together to 


establish contracts for the transfer, transport and disposal of waste, management of 


household Reuse and Recycling Centres and management of recycling facilities, composting 


and additional treatment.  Waste disposal/landfill diversion will continue to be a key focus to 


ensure the Council meets its obligations under the Landfill Allowance Trading Scheme 


(LATS).    


Who will make it happen?  


The Director of Community Services, Tom Jeffrey 


Continuing Improvement of Street Cleanliness 


What do we want to achieve? 


The cleanliness of streets is important for the local environment and is a major factor in determining 


overall satisfaction and well being.  It also links to reducing fear of crime and is important in 


attracting and retaining businesses to the area. We want a better environment – a cleaner and 


greener borough which local communities can be proud of.  
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Our key targets to 2011are... 


Our LAA targets for improved street and environmental cleanliness (levels of graffiti, litter, detritus 


and flyposting) will be set in late 2008.  


Our key LPSA targets are: 


• To reduce levels of litter and detritus to 17% by April 2009, based on a 2004 baseline. 


• To reduce the average time between a report of graffiti received by Croydon or its partners 


and the complete removal of the graffiti to 5.5 days by April 2009, based on a 2004 baseline. 


What are we currently doing? 


The Council continues to use the Clean Neighbourhoods and Environment Act 2005 to take action 


against those who are intent on damaging the environment. This has included fixed penalty notices 


against those who drop litter flytip and perpetrate other acts of vandalism such as graffiti and 


flyposting. The Council also undertakes stop and search exercises with the Safer Neighbourhood 


Police Teams.  These exercises aim to combat flytipping as vehicles are stopped and drivers are 


requested to provide evidence that they are a registered waste carrier.    


The Council has continued to prioritise spending to deliver improvements in the public realm and 


local environment (recently published in the ‘Your Streets’ Charter in January 2007). This action 


seems to be making an impact with satisfaction with street cleaning having increased by 14% to 61% 


and achievement of 100% abandoned vehicle and graffiti removal. We have also introduced a clearly 


advertised telephone and SMS number for Croydon residents to inform the Council of graffiti, fly-


tipping etc, so that these issues can be dealt with swiftly. 


Street champions (volunteer residents) are surveyed every four months and their views are sought 


as to the quality of the street cleansing service. We also work closely with District Centre 


Management staff.  These managers are charged with making the district centres attractive places 


for people to visit. Their comments about the frequency and quality of cleanse in the district centres 


are valued and acted upon where possible.  A focus on known litter hotspots has resulted in a 


significant improvement from the position in 2005/06 and currently 96% of Croydon’s streets are 


free from noticeable levels of litter and detritus.  


What do we plan to do between 2008 and 2011? 


- Monthly cleansing in all areas 


- Extra cleansing of problem areas such as town centre 


- Cleansing regime to be monitored on a regular basis 


- Installation of litter bins 


- Every ward visited on 14 day cycle to identify graffiti for removal 


- Streetscene Officers, Safer Neighbourhood Teams and NEOs tasked to report graffiti 


- Reports of offensive graffiti immediately phoned through to graffiti removal team 
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Who will make it happen?  


The Director of Community Services, Tom Jeffrey 


Promoting Public Transport and Reducing Congestion 


What do we want to achieve? 


Our aim is for Croydon to be made more accessible by public transport, by cycle and on foot, with a 


reduction in traffic congestion and air pollution. These improvements will assist the regeneration of 


the borough and maintain the attraction of central Croydon as a commercial and retail centre. We 


have a considerable asset base to work on with well developed and used radial rail routes and the 


orbital Tramlink corridor supported by a network of bus routes, providing a Public Transport 


Accessibility Level [PTAL] indicator comparable with that of Central London. Nearly half the working 


population of the borough uses public transport, walking or cycling to get to work and many of these 


routes converge at East and West Croydon Stations in Croydon Town Centre. Here there are key 


objectives to secure expansion and improvement of the public transport interchanges as new 


gateways to the town centre in a way that maximises the opportunities for development alongside 


and over the stations. 


Our key targets to 2011 are... 


Our LAA targets for promoting public transport and reducing congestion will be set in late 2008.  


The Council’s objectives for the Borough of Croydon are very much in line with those of the 


Government and the Mayor of London: 


- Reduce congestion and the dependency on car travel. 


- Reduce levels of air pollution and noise from transport. 


- Improve the accessibility and encourage the use of environmentally-friendly modes of 


transport. 


- Raise awareness of the impact of transport and travel decisions. 


- Reduce the risk and perception of risk of danger from the use of all modes of transport. 


- Promote sustainable growth in terms of economic development and land-use planning. 


What are we currently doing? 


As a direct result of introducing Tramlink, 7,028 vehicles a day have been removed from the road 


network (Transport Supply and Demand Study). Car usage has dropped from 59% to 32% on 


weekdays and from 72% to 41% at weekends along the tram routes; a decrease of 27% and 31% 


respectively. 


Other activities include: 


- The London Bus Initiative and sponsoring new bus services with TfL. 


- Improving railway stations and interchanges with GoVia and TfL. 


- Working with train operators to secure improved services, including the East London Line 


Extension and Thameslink 2000 projects. 







28 


- Examining with TfL the potential for extensions to Tramlink. 


- Extending cycle and pedestrian routes in conjunction with TfL. 


- Encouraging the re-routing of through traffic around the Borough. 


- Promoting the transfer of freight to the railways and providing support to the freight sector 


through the South London Freight Quality Partnership. 


- Promoting improved orbital communications as part of the “Orbit” multi-modal study, 


particularly public transport services to nearby centres and Heathrow Airport. 


- Promoting improved radial access to these orbital routes. 


- Promoting the Coulsdon Inner Relief Road. 


- Supporting TfL in the implementation of the London low emission zone and implementing 


other measures to reduce air pollution, noise and CO2 emissions via the Air Quality Action 


Plan. 


- Raising awareness of sustainable travel choices and encouraging walking, cycling and the use 


of public transport through promotion of ‘imovelondon’. 


- 80 schools and 74 businesses have developed travel plans. 


What do we plan to do between 2008 and 2011? 


- Promote the extension of Tramlink 


- Increase walking and cycling and extend cycle and pedestrian routes 


- Promote car sharing and car clubs 


- Ensure patterns of new development reduce the need for car parking provision 


- Improving integration between transport modes 


- Increase the number of local schools and businesses with travel plans and improve 


monitoring arrangements 


- Promote the transfer of freight to the railways through the South London Freight Quality 


Partnership 


- Promote improved orbital communications as part of the “Orbit” multi-modal study, 


particularly public transport services to nearby centres and Heathrow Airport. 


- Provide more buses to outlying locations in the south of the borough though the London Bus 


Initiative 


Who will make it happen?  


The Executive Director of Planning, Regeneration and Conservation, Emma Peters
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Appendix A – the Croydon Environment and Climate Change Partnership 


Membership of the Croydon Environment and Climate Change Partnership includes: 


- Croydon Council 


- The Environment Agency 


- Transport for London 


- Veolia 


- Creative Environmental Networks / Energy Saving Trust 


- Representatives from schools, faith groups, community groups 


- Envibe and representatives from the business sector 


Leadership 


The delivery of this strategy poses leadership challenges in terms of the scale and pace of action 


needed, co-ordination of local activity and delivering behavioural change. The Partnership will need 


to address these issues by ensuring that there are good communication channels both within the 


Partnership and beyond. For example, faith groups are in a position to both reduce the 


environmental impact of their own activities but also influence their wider faith community, and this 


activity must feed back to the full Partnership. 


The Partnership will also co-ordinate local activity through a web-based community platform – the 


Carbon Hub: https://www.thecarbonhub.com The Hub is a mixture between a carbon footprinting 


tool and a social networking site. It creates a carbon footprint using data on energy use, waste 


generation and transportation from each member of the Partnership and co-ordinates activity 


against agreed reduction targets. This facilitates data capture and also knowledge exchange. 


The Full Environment and Climate Change Partnership will meet annually to oversee this work. The 


Executive Board of the Environment and Climate Change Partnership will be responsible for 


reporting to the LSP on an annual basis to show progress against agreed targets against the 4 priority 


themes. The Strategy Groups will be responsible for reporting on an annual basis to the Executive 


Board and Full Partnership on the agreed action plan for each year. The Partner Groups will use the 


Carbon Hub to show achievements (including energy savings, waste diverted from landfill and 


reduction in emissions from transport). This Strategy will be reviewed and updated by the 


Partnership in 2011. 


 


 


 


 


 


 


 







30 


Figure 1. Structure of the Environment and Climate Change Partnership 
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Appendix B. Responsibility for short term activity 2008-2011 


Priority Our key targets to 


2011 


What we are currently doing What we plan to do over the next three years Who is 


responsible? 


Tackling 


Climate 


Change by 


Reducing 


CO2 


emissions 


Our key Local Area 


Agreement (LAA) 


target is for a 9.5% 


reduction per capita 


reduction in CO² 


emissions in the 


borough by 2011, 


based on a 2005 


baseline. 


Our key Local Public 


Service Agreement 


(LPSA) target is to 


reduce emissions of 


carbon dioxide in 


the domestic sector 


by 601 tonnes by 


April 2009, based on 


a 2004 baseline. 


 


New developments offset 10% of predicted 


carbon emissions through in-situ renewable 


technologies and built to high BREEAM / Code 


levels 


Home insulation schemes for existing houses 


within the borough 


Improvements to Croydon’s social housing 


stock.  


Over 600 businesses have joined the ‘Envibe’ 


Environmental Business Support programme  


Schools programme to include energy, waste 


and water conservation and sustainable 


travel. 


Carbon Management Programme for Council 


properties 


 


Carry out further analysis of where the 


greatest carbon savings can be made in the 


domestic sector to target home energy 


advice, grants and incentive schemes for local 


residents with additional promotional activity 


Extend the council’s requirements for low 


carbon new developments within the 


emerging Local Development Framework, 


including decentralised energy. Ensure that 


the predicted impacts of climate change are 


addresses within the LDF 


Increase the number of businesses within the 


Envibe programme and agree carbon 


reduction targets which support the 


overarching 9.5% reduction target for the 


borough 


Increase the number of schools involved in 


carbon saving activity and agree carbon 


reduction targets which support the 


overarching 9.5% reduction target for the 


borough 


Work with faith and community groups to see 


how carbon reductions can be achieved for 


The Executive 


Director of 


Planning, 


Regeneration 


and 


Conservation, 


Emma Peters 
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Priority Our key targets to 


2011 


What we are currently doing What we plan to do over the next three years Who is 


responsible? 


their organisation and communicated to local 


people to encourage more to take action 


Publish and begin to implement a strategy to 


reduce emissions of local air pollutants 


(mainly oxides of nitrogen) from homes, 


which will also result in more energy 


efficiency measures and reductions in carbon 


emissions 


Support the Pollution Service’s projects and 


initiatives in the Air Quality Action Plan and 


the Supplementary Planning Document on air 


quality. 


Improving 


Waste 


Recycling and 


Reducing 


Waste to 


Landfill 


Croydon has 


adopted the 


national target for 


40% of household 


waste recycled and 


composted by 2011 


for its new Local 


Area Agreement. 


Our key LPSA target 


is to increase the 


tonnage of 


commercial glass 


Fortnightly collection of glass bottles and jars, 


mixed cans, paper, textiles and shoes to 


120,000 properties 


An extended collection of plastic/card from 


12,000 to 50,000 households 


Extended Fortnightly collection of garden 


waste from 24,000 properties to a 50,000  


Fortnightly collection of ‘dry’ recycling to a 


further 400 blocks of flats/housing estates 


Refurbishment of Factory Lane Reuse and 


Expansion of kerbside collections of plastic 


and cardboard and green waste to all 


households in 2008/09, and introduce estates 


recycling sites to a total of 2,350 sites by 2009 


Campaigns to encourage domestic waste 


minimisation and recycling participation 


including door-knocking, road-shows, 


attendance at community events, media 


adverts – linking in to annual national 


campaigns 


Raise awareness of the environmental 


The Director of 


Community 


Services, Tom 


Jeffrey 
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Priority Our key targets to 


2011 


What we are currently doing What we plan to do over the next three years Who is 


responsible? 


recycled to 880 


tonnes by April 


2009, based on a 


2004 baseline. 


 


 


Recycling Centre 


Recycling of Electrical and Electronic 


equipment at 3 Recycling sites 


Introduction of plastic and cartons at 


Neighbourhood Recycling sites 


Trialling kerbside collection of Food waste to 


over 2,500 properties 


Launch of Real Nappy Incentive scheme 


Collection of Christmas trees at 21 sites 


Publicity and promotional campaigns 


encouraging waste reduction, reuse, and 


recycling 


27 ‘bring’ recycling sites and 3 Reuse and 


Recycling facilities 


The Appliance Reuse Centre (ARC) which 


offers a free collection service for reusable 


items.  


Management of a composting site at Conduit 


Lane, a domestic and trade clinical waste 


service, collection and disposal of household 


hazardous waste, clearance of flytipping and 


impacts of waste generation in schools, within 


community and faith groups, and at 


Neighbourhood Partnerships, and increase 


the number of schools, community and faith 


groups who are reducing waste and recycling  


Through the Sustainable Business Partnership, 


engage businesses in developing good 


practice in reducing waste/packaging and 


increasing recycling. This includes the 


“Envibe” Award scheme as an incentive for 


businesses 


A network of Recycling and Street Champions 


will continue to be supported by Council 


Officers to encourage recycling initiatives in 


their area, and to report environmental issues 


From September 2008 the South London 


Waste Partnership (SLWP)will work together 


to establish contracts for the transfer, 


transport and disposal of waste, management 


of household Reuse and Recycling Centres 


and management of recycling facilities, 


composting and additional treatment.  Waste 


disposal/landfill diversion will continue to be 


a key focus to ensure the Council meets its 


obligations under the Landfill Allowance 
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Priority Our key targets to 


2011 


What we are currently doing What we plan to do over the next three years Who is 


responsible? 


collection of abandoned vehicles. 


Recycling services for businesses  


Trading Scheme (LATS) 


Continuing 


Improvement 


of Street 


Cleanliness 


Our LAA targets for 


Improved street and 


environmental 


cleanliness (levels of 


graffiti, litter, 


detritus and 


flyposting) will be 


set in late 2008.  


Our key LPSA targets 


are: 


To reduce levels of 


litter and detritus to 


17% by April 2009, 


based on a 2004 


baseline. 


To reduce the 


average time 


between a report of 


graffiti received by 


Croydon or its 


partners and the 


In 2005/06 we launched our £3m Smarter 


Croydon initiative which is having a marked 


effect on improving our public realm 


‘Your Streets’ Charter published in January 


2007 -satisfaction with street cleaning has 


increased by 14% to 61%  


100% abandoned vehicle and graffiti removal.  


Telephone and SMS number for Croydon 


residents to inform the Council of graffiti, fly-


tipping etc. 


Street champions (volunteer residents) 


surveyed every four months as to the quality 


of the street cleansing service  


Close working with District Centre 


Management staff.  For feedback on the 


frequency and quality of cleanse in the district 


centres  


A focus on known litter hotspots so that 96% 


of Croydon’s streets are free from noticeable 


Monthly cleansing in all areas 


Extra cleansing of problem areas such as town 


centre 


Cleansing regime to be monitored on a 


regular basis 


Installation of litter bins 


Every ward visited on 14 day cycle to identify 


graffiti for removal 


Streetscene Officers, Safer Neighbourhood 


Teams and NEOs tasked to report graffiti 


Reports of offensive graffiti immediately 


phoned through to graffiti removal team 


 


The Director of 


Community 


Services, Tom 


Jeffrey 
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Priority Our key targets to 


2011 


What we are currently doing What we plan to do over the next three years Who is 


responsible? 


complete removal of 


the graffiti to 5.5 


days by April 2009, 


based on a 2004 


baseline 


levels of litter and detritus 


Promoting 


Public 


Transport 


and Reducing 


Congestion 


The Council’s 


objectives for the 


Borough of Croydon 


are very much in line 


with those of the 


Government and the 


Mayor: 


Reduce congestion 


and the dependency 


on car travel. 


Reduce levels of air 


pollution and noise 


from transport. 


Improve the 


accessibility and 


encourage the use 


of environmentally-


friendly modes of 


The London Bus Initiative and sponsoring new 


bus services with TfL 


Improving railway stations and interchanges 


with GoVia and TfL 


Working with train operators to secure 


improved services, including the East London 


Line Extension and Thameslink 2000 projects 


Examining with TfL the potential for 


extensions to Tramlink 


Extending cycle and pedestrian routes in 


conjunction with TfL 


Encouraging the re-routing of through traffic 


around the Borough 


Promoting the transfer of freight to the 


railways and providing support to the freight 


sector through the South London Freight 


Promote the extension of Tramlink 


Increase walking and cycling and extend cycle 


and pedestrian routes 


Promote car sharing and car clubs 


Ensure patterns of new development reduce 


the need for car parking provision 


Improving integration between transport 


modes 


Increase the number of local schools and 


businesses with travel plans and improve 


monitoring arrangements 


Promote the transfer of freight to the railways 


through the South London Freight Quality 


Partnership 


Promote improved orbital communications as 


part of the “Orbit” multi-modal study, 


The Executive 


Director of 


Planning, 


Regeneration 


and 


Conservation, 


Emma Peters 
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Priority Our key targets to 


2011 


What we are currently doing What we plan to do over the next three years Who is 


responsible? 


transport. 


Raise awareness of 


the impact of 


transport and travel 


decisions. 


Reduce the risk and 


perception of risk of 


danger from the use 


of all modes of 


transport. 


Promote sustainable 


growth in terms of 


economic 


development and 


land-use planning. 


Quality Partnership 


Promoting improved orbital communications 


as part of the “Orbit” multi-modal study, 


particularly public transport services to 


nearby centres and Heathrow Airport 


Promoting improved radial access to these 


orbital routes 


Promoting the Coulsdon Inner Relief Road 


Supporting TfL in the implementation of the 


London low emission zone and implementing 


other measures to reduce air pollution, noise 


and CO2 emissions via the Air Quality Action 


Plan 


Raising awareness of sustainable travel 


choices and encouraging walking, cycling and 


the use of public transport through promotion 


of ‘imovelondon’ 


An increasing number of businesses and 


schools have developed travel plans 


particularly public transport services to 


nearby centres and Heathrow Airport. 


Provide more buses to outlying locations in 


the south of the borough though the London 


Bus Initiative 
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Abstract 


 


  Croydon Council’s Environmental and Sustainability Team is helping the borough of 


Croydon to reduce its carbon emissions.  The focus of this project was to help schools reduce   


emissions since they represent 50% of the borough’s energy use. We piloted a training program 


with staff from five volunteer schools, teaching them CarbonHub (software that allows a school 


to track its carbon emissions), researching potential problems, and developing tools to make 


the CarbonHub experience as simple as possible.  This data was combined with previous energy 


audits and direct observations of energy practices and problems in each school to devise school 


action plans to reduce energy consumption. 
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1 Executive Summary 


 


Carbon emissions are slowly raising the mean temperature of the earth and will cause 


severe weather extremes in the City of London as well as the Borough of Croydon. The globe 


has risen in temperature 0.4 degrees Celsius over the past thirty years (Bernstein, Lenny, et al. 


2007), and the oceans have risen 55 mm between 1961 and 1990 (Glenn, Elert, et al.).  Croydon 


is a progressive borough in terms of reducing energy use from fossil fuels.  Despite its current 


initiatives, the borough needs to take further action to achieve its goal of 9.5% reduction from 


2005 carbon emission levels by 2011.  The main challenge the borough faces is involving 


organizations and the community in this goal of reducing carbon emissions.  There are 130 


public schools in Croydon, along with numerous non‐profit organizations, all of which are 


conscious of the environment, yet most lack the knowledge to substantially reduce their carbon 


emissions.  


The Environment and Sustainability Team (EaST) is the division of the Croydon Council 


that is responsible for reducing carbon emissions from schools, businesses, and the community.  


Currently the 130 schools in Croydon account for about 50% of energy consumption of the 


borough government.  The main challenge with reducing emissions from schools is that these 


schools are scattered all over the borough, complicating central management, and each school 


has different problems that must be addressed.  


The overarching goal of our IQP was to implement a carbon footprinting tool, called 


CarbonHub, in Rockmount Primary, Riddlesdown High, Thornton Heath, Wolsey Primary and 


Junior, and Heavers Farm Primary as well as to develop an action plan for one of these schools. 


Due to its strong interest and availability of basic energy use data, Rockmount Primary School 


was selected.  This action plan needed to be specific to the school and give them a 


chronological list of actions to follow with specific implementation techniques.  In addition, this 


action plan needed to provide an easy method to track the reduction in carbon emissions as 


each action was implemented. 


In order to accomplish this overarching goal, our group outlined three objectives.  First, 


to find most effective methods for reducing carbon emissions, we needed to summarize the 
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energy use data and recommendations from thirteen existing school audits.  The next objective 


was to determine how to implement CarbonHub software in the five schools so that other 


schools and EaST can track their progress.  The third objective was to identify barriers or 


resources to reducing carbon in these individual schools, mainly at Rockmount.  


In examining the audits, we focused on learning about the biggest energy wasters.       


These included excessive heating/cooling, leaving electrical equipment running, poor usage of 


lighting (both natural and artificial), and the use of inefficient bulbs.  Then we looked through 


the audits to find the respective zero‐cost recommended solutions which schools could use to 


substantially reduce their energy consumption, including closing windows and turning off 


electrical equipment when not in use.  We also read and summarized several expert documents 


provided by East to find further energy saving methods for schools. We calculated the possible 


monetary, energy, and carbon savings from implementing these changes in each of the audited 


schools and compiled this data in three respective pie charts that were presented to EaST. We 


could not determine Rockmount’s savings per year because of their lack of complete data and 


an audit, however we estimated, based on similar school audits, that they could save around 


two thousand GBP a year. 


The second objective focused on finding the most effective method for training school 


staff in CarbonHub software and determining how well adapted CarbonHub was for schools.  


First, we adapted ideas for change implementation from Preston (1999) as we developed a 2 ½ 


hour training session for the eight staff members we trained.  We gave the teachers a 


summarized training guide to follow as we walked them through CarbonHub.  This training 


guide was one page in length so that teachers could post it near the computer as a quick 


reference for using CarbonHub.  To get feedback on this training session, we used a short 


survey that asked questions about the ease of their data collection, use of suggestions, our 


training, as well as what the staff members would like to get out of their partnership with the 


Environmental Climate Change Partnership (ECCP).  We found that   pre‐planned training 


sessions made the training easy to follow for the teachers.  Teachers rated our training session 


as very good.  The survey found that the actual use of CarbonHub was very easy for the staff 


member.  Data collection was the most difficult component of using CarbonHub, however our 
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observations led us to believe that this difficulty depended on the involvement of the site 


manager in meter readings.  Furthermore, the staff members from Rockmount and Thornton 


Heath wanted continued support from the ECCP:  Heavers Farm wanted funding from the ECCP; 


Wolsey and Riddlesdown indicated they didn’t need further support from the ECCP. 


In order to judge the suitability of CarbonHub software to the schools, we reflected on 


three problems that we encountered. We compiled our personal observations from the training 


sessions, including the session where we were trained to use the software, into a list of 


difficulties and potential barriers in the use of CarbonHub software.  The biggest problem for 


the schools was the collection of the annual data required for input in CarbonHub.  The surveys 


revealed that all five schools found it impossible to find data for at least one field, the 


Commuting field. To address this issue, we developed a comprehensive excel program, named 


CarbonTracker, that took monthly or weekly inputs and returned the annual totals for the 


school, including the Commuting field.  We also found that all of the staff members became 


confused when CarbonHub used corporate language or corporate specific questions, such as 


referring to businesses, procurement of materials, and warehouses.  Although the staff 


members   recognized that these questions did not pertain to them, we sent this, and all of our 


other observations, to the administrator for the Croydon version of CarbonHub, Mairi Brookes, 


so that future users would not have to make decisions about what questions apply to their 


school.   


To identify the barriers and resources to reducing carbon emission in Rockmount 


Primary school (the one school we chose to develop a full action plan for) we relied solely on 


our visits to the school.  Through our presentation at Rockmount, followed by a Q&A session 


with students and staff, we identified several resources, including a guidance councilor and a 


student organization called the Eco‐Council.  In Rockmount, a guidance councilor ran an Eco‐


Council that organized activities to raise the environmental awareness of the school.  Her 


contact with most of the students, her relatively relaxed schedule, and personal motivation 


meant that she would be more likely to spend the time to coordinate the actions outlined in 


our action plan.  Furthermore, the Eco‐Council had a representative from most of the 


classrooms so any actions or ideas could easily be dispersed throughout the school.  To contrast 
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Rockmount, at Wolsey we found that the site managers would be the coordinators of change 


because of their more flexible schedules and their knowledge of the technical problems within 


the school.    


Finding barriers to the implementation of carbon‐reducing measures was far easier than 


finding the resources.  To find barriers, we toured the grounds, took photos of potential 


problems and talked with the staff members for a few hours during the training.  We were able 


to summarize these problems into three categories: the perception of CarbonHub data entry as 


more “needless” work, lack of a reward for decreasing energy use, and poor maintenance of 


current energy saving technology.  The main barrier to implementing CarbonHub and the 


Action Plans may be that the faculty, who have little time for additional tasks such as collecting 


energy use data or implementing our suggested actions, are being asked to do more work.  


Rockmount was fortunate to have a guidance councilor able to dedicate the time to this task as 


other schools, such as Riddlesdown, don’t have a staff member with the necessary time.  It may 


be critical to make CarbonHub a pleasant and less time consuming experience so that busy staff 


members are willing to use the software.   


To help address these problems, we discussed three things: how to make the teacher 


feel the importance of our work, how to make CarbonHub easier to use, and how to prolong 


the changes suggested in our action plan.   First, we ensured participation through personal 


contact with each school staff member to make this task feel more personal and urgent, rather 


than just another impersonal memo coming from the Croydon Council.  Coupled with the 


appropriate choice of school personnel, this yielded good participation.  Second we developed 


CarbonTracker so the data collection was spread across the year because schools do not keep 


well‐organized and detailed records of utilities data.  Even if the schools did have the 


appropriate data, the summation of it into yearly totals is a lot of work and errors can be made; 


both are substantially reduced by CarbonTracker.  This excel sheet was colorful, protected from 


user alterations, and followed similar data entry as in CarbonHub.  Thirdly, from our tours of 


the schools, we found that some of the initial attempts to reduce energy use weren’t properly 


set up or maintained.  In Rockmount, the light sensors were incorrectly calibrated and the 


recycling bins were overflowing.  At Wolsey, the computers were set to be turned off however 
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the screens were not being turned off as well.  All of these problems are maintenance related; 


we therefore pointed them out and made suggestions in our action plans. 


The main deliverable for this project was a detailed action plan for Rockmount.  Since 


the implementation of CarbonHub was an integral part of the main deliverable, we developed 


another deliverable, an Excel program we named CarbonTracker, to greatly simplify the data 


collection for CarbonHub.  The third deliverable was a short presentation that was developed to 


give 6th year students a basic understanding of global warm as well as why every little effort 


helps reduce the rate of global warming.  The last two deliverables we developed were meant 


to be tools for our sponsor to use to help him reach more schools across the borough.  The 


fourth deliverable was a list of twelve non‐profit environmental organizations that our sponsor 


could use as representatives of the council that would go into schools and show staff members 


how to use CarbonHub.  To support this effort we developed new content to update our 


sponsor’s website as our fifth deliverable.  The content summarized the strategy of the 


Environmental Climate Change Partnership, gave suggestions about simple energy reduction 


actions that anyone could do to save energy, and links to the footprints of the schools with 


CarbonHub profiles.  


  The action plan for Rockmount consisted of two parts: a chart of the actions with a 


description and a timeline, and written description of each action that the school should 


pursue.  The ten tasks are: turn off the heating in May, turn down the heating by three degrees 


Celsius for the rest of the year, have students and staff turn off the hall lighting until the motion 


sensors can be fixed, use half of the lights in a classroom by harvesting natural light from 


windows, have the monitors in the ICT suite hooked up to a common switch, experiment with 


turning off the air conditioning in the ICT suite and opening the windows for air circulation, 


install TRVs in classrooms, contact the Croydon Council to revise recycling pickup and to get 


more recycling bins, put smaller bins throughout the school so the students and staff can 


recycle, and have the motion sensors in the school fixed or recalibrated. 


Based on our training and research experience in the schools, we made some 


recommendations to EaST for continuing with CarbonHub training: 
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1. Work with schools that have a fairly dedicated staff member who focuses on the environmental 


impact of the school.  After the success of this program is established, strongly encourage other 


schools to designate a champion before starting to work with them on their action plan. 


2. Personally visit each school to teach a staff member how to use CarbonHub since personal 


interaction was key to the success of the training. 


3. Walk through the school to find and evaluate unique possibilities to save energy since we found 


that the recommendations were better if adapted specifically to the unique problems and 


resources of individual schools. 


4. Use the free audits done by the Carbon Trust as a way to augment these observations and 


CarbonHub recommendations. 


5. Establish an awards system so that the schools can be publicly recognized for their 


accomplishments. 


 


6. For future improvements, contact non‐profit environmental organizations (NEOs) that offer free 


services to communities and schools. These NEOs can help develop the action plans for schools 


and community organizations across the borough.  We researched these organizations and 


found The Global Action Plan is willing to work specifically with schools.  EaST could easily 


coordinate activities with this group to broaden the effect of their initiatives.   
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2 Introduction 


 


Carbon emissions are slowly raising the mean temperature of the earth and will cause 


severe weather extremes in the City of London as well as the Borough of Croydon. The globe 


has risen in temperature 0.4 degrees Celsius over the past thirty years (Bernstein, Lenny, et. al. 


2007), and the oceans have risen 55 mm between 1961 and 1990 (Glenn, Elert, et al.).   These 


changes have melted a significant portion of the ice caps and will likely disturb the flow of the 


density‐driven current in the Atlantic Ocean.  These changes will likely have a disastrous effect 


because Britain’s weather is determined by the currents in the Atlantic Ocean.  The severity of 


droughts and flood are likely to increase as the global temperature continues to rise.  


Ideally, the UK and London could stop using carbon‐based sources of energy and thus 


stop producing carbon emissions altogether.  However, the country’s current dependence on 


hydrocarbons is too great to overcome and integration of renewable energy sources is slow 


moving.  In 2005 only about 3.5% of energy in the UK was classed as renewable (Energy Savings 


Trust, 2005).  In 2007 only five percent of electricity in the UK came from renewable sources, 


even though electricity is the easiest form of energy to obtain from renewable sources (BERR, 


2008). 


Croydon, a borough of London, is a progressive borough in terms of reducing energy use 


from fossil fuels.  Despite its current initiatives, the borough needs to take further action to 


achieve its goal of 9.5% reduction from 1990 carbon emission levels by 2011.  The main 


challenge the borough faces is involving organizations and the community in this goal of 


reducing carbon emissions.  There are 114 public schools in Croydon, along with numerous non‐


profit organizations, all of which are conscious of the environment, yet most lack the ability to 


substantially reduce their carbon emissions. 


The Environment and Sustainability Team (EaST) is part of Croydon Council.  Their 


objective is to work with schools and non‐profit organizations in order to reduce their carbon 


emissions. Currently, there are three obstacles that East faces in achieving this mission, and our 


project is aimed to address them 
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First, EaST needs to find relevant tools for tracking emissions and to encourage schools 


to use those tools so that they can track their carbon emissions.   CarbonHub is a tool that takes 


the annual energy that an organization uses sand then develops a carbon footprint and then 


helps the school develop a generic action plan.  In order for CarbonHub to work effectively, a 


person trained on CarbonHub has to set up an account and then work with the school.  At the 


time of this project, no training had been done with schools and no research has been done on 


whether teachers will like CarbonHub interface or whether CarbonHub is optimized for schools 


to use.  Therefore, we undertook this training and study how easily the school staff members 


picked‐up and used CarbonHub.  


Schools also need a direct methodology to start to reduce their energy use.  By 


combining their unique energy recommendations from CarbonHub, previous school energy 


audits that had been conducted by CEN, and our onsite observations of the good and the bad 


aspects of the school, we were able to be able to give the schools a stronger action plan for 


reducing energy use based on multiple sources of study.  This combined action plan will have 


the benefit of the broad spectrum of ideas from CarbonHub, the observations in the audits, and 


the suggestions that were based on systematic observations from two of our group members.  


These aspects will form a document with effective and feasible suggestions for the school.   


Second, In order to address its mission and get community buy in, EaST must utilize all 


the resources at its disposal. This includes working with other non‐profit organizations that 


offer free services to help educate schools as well as work with community groups.  However, it 


currently lacks a database of contact information on potential non‐profit partners and their 


services.  To fill this gap, our project researched other non‐profit organizations in London and 


made a condensed database that listed the available services.   


Third, EaST needs to maintain a website to promote its actions so that public and other 


schools can see what the Croydon Council is doing to reduce carbon emissions.  Currently, the 


website is completely outdated and to an extent misleading.  Since the Council plays such an 


important part in the borough society, our sponsor has requested that this website be updated 


so that the citizens don’t get the impressions that reducing carbon emissions is outdated and 


hence irrelevant.  Thus our third objective was to update and correct the web information 
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based on our own background research as well as the pertinent documents given to us by our 


sponsor. 
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3 Background 


3.1 Global Warming 


Global warming is the increase in the average of earth’s surface temperature.  Many 


acknowledge that global warming is a problem and 97.4 % of climatologists concur that it is 


caused by human activities (Doran, 2009).     


A report by the Intergovernmental Panel on Climate Change found that global average 


surface temperature has risen approximately 0.4 degrees Celsius over the past thirty years 


(Bernstein et al. 2007).  By 2100 the global surface temperature will rise another 1.5 to 4.5 


degrees Celsius (Calderia, Ken, et.al. 2004).  According to the Department for Energy and 


Climate Change the cause of this global warming is carbon dioxide, methane, and nitrous 


oxides, all three of which are anthropogenic gasses (Department for Energy and Climate 


Change, 2007). These gas molecules absorb a larger range of light wavelengths than other 


atmospheric gasses causing an increase in their thermal energy (Houghton, John 2004). These 


gasses transfer their thermal energy into other atmospheric gasses, increasing the global 


temperature.  Figure 1 illustrates that 


“carbon dioxide is the most important anthropogenic greenhouse gas.  Its annual 


emissions grew by about 80% between 1970 and 2004” (Bernstein, et. al., 2007).  


Part B of Figure 1 shows that 56.6% of greenhouse gas emissions were generated from the 


combustion of fossil fuels.  Figure 1c shows that 25.9% of these carbon dioxide emissions are 


generated during power production; this implies that the effort that would produce the most 


returns would be to cut carbon emissions would be to reduce power consumption and 


production.  
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Figure 1: Global Anthropogenic GHG Emissions (Bernstein Lenny, et. al. 2007) 


3.2 Policy to Limit the Effects of Global Warming 


  Since the leading cause of global warming is human activities, then the obvious solution 


to reducing the rate of global warming is to try and change these activities. The largest source 


of greenhouse gasses is human activities in industrialized nations.  In order to get the leading 


industrialized nations to commit to reducing carbon emissions, a global treaty had to be set up 


so that potential economic losses would not hinder a nation’s environmental progress.  The 


Kyoto Protocol was implemented as a treaty that would encourage the reduction of global 


emissions.   


 


3.2.1 Kyoto Protocol 


In response to the growing international concerns about global climate change, the 


Intergovernmental Panel on Climate Change (IPCC) was formed in 1988.  In 1990 the IPCC 


released an official report stating “global warming did pose a threat and was likely the result of 


human activities” (Thompson, 2007). This report spurred several attempts in the early 1990s to 


form an international committee but failed due to a lack of an official binding agreement.  In 


December of 1997 the Kyoto Protocol was drafted and signed in Kyoto, Japan and succeeded in 


garnering the commitments of the requisite 55 countries possessing a combined 55% of 


industrial emissions. After acquiring these commitments, it was signed into international law. 
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The Kyoto Protocol has been ratified by 166 countries since its inception in 1997 and has 


become the international standard for reducing carbon emissions (Thompson 2007).  Figure 2 


shows the respective status regarding the Kyoto Protocol of the nations across the globe. 


Nations who have signed and ratified the treaty are colored green, nations who have signed but 


haven’t ratified the treaty yet are colored yellow, nations who have signed but declined to 


ratify the treaty are red, and nations not participating in the treaty are colored gray. 


 


Figure 2: Color-coded map of nations based on Kyoto Protocol Ratification. Courtesy of 
http://sitemaker.umich.edu/section9group2/the_kyoto_protocol 


 The goal of the Kyoto Protocol is to reduce worldwide carbon emissions by 5% based on 


the 1990 emissions.  Each nation has a goal tailored to its stage of economic development; for 


instance, the UK, an advanced economy, has agreed to reduce its emissions 12.5% by 2012.The 


reduction requirements for each country can be met in any of four different ways.  First, a 


nation can reduce its own carbon emissions through cleaner energy production methods, 


cleaner mass transportation, etc. Second, a country can fund projects in industrialized nations 


to reduce their carbon emissions; these reductions will count towards the funding country’s 


goal.  Similarly, a country can fund projects in developing countries that will reduce carbon 


emissions there; again, counting towards the funding nation’s goal. Lastly, if a country exceeds 


their goal, they can sell their surplus emissions to other nations that have not yet met their 
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goal. All of these methods of reaching one’s goal reinforce the concept that carbon emissions 


are a global issue and that the source of the reduction isn’t important, just the fact that it is 


occurring. This cap and trade system rewards those countries which have exceeded 


expectations while giving others a way to meet their goal. To increase transparency between 


countries, all participating nations are required to submit reports on their progress at regular 


intervals. Every five years, new goals are set, with the next date to establish new goals being in 


2012 (Thompson, 2007).  


 


3.3 What Does Global Warming Mean for The UK? 


  The UK is the global leader in the implementation of the Kyoto Protocol.  The weather of 


the British Isles is heavily influenced by the surrounding ocean and seas, which are in turn 


heavily influenced by global temperatures. The mouth of the Thames River is in a storm surge 


hot‐zone, thus London, which is situated on the river, would be at an increased risk of flooding 


if the storm surges intensified due to global warming.  This political shift toward 


environmentally friendly policy was caused by public protest against the inclement climate, and 


the inherent threat of global warming to the coastline, farmlands, habitats, etc. 


 


3.3.1 The Impact of Global Changes that Apply to the UK 


The global environmental consequences from the increase in temperature will follow a 


very specific progression.  Two of the three primary indicators that give clues to the progression 


of global warming are already being monitored to ascertain the extent of the warming.  The 


coral reefs around the world have started to bleach because of the increase in ocean 


temperatures. This is destroying some of the most diverse habitats on the planet which are 


natural carbon attractors due to the rich biomass they support.  The loss of this minor carbon 


filter, however, will not have a huge impact on the UK.  The polar ice caps are melting and the 


west Antarctic ice shelf is starting to split off.  There are no immediate effects from the melting 


of this ice shelf but the effects when the entire ice cap melts are a major cause for concern.  As 


a function of the increasing ocean temperatures and the loss of the polar ice caps, the last 
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indicator, is the subsiding of the density‐driven currents (O’Neill, Brian C., et. al. 2002) which 


will cause the climate of the UK to become much colder.  These indicators may also have other, 


individual side effects that directly affect the UK.  Figure 3 illustrates these side effects as the 


trends of global temperature and ocean levels from around 1850 to 2004. 


 


 


Figure 3: Changes in Temperature, Sea Level, and Northern Hemisphere Snow Cover (Bernstein, 
Lenny, et. al. 2007) 


Figure 3 shows that the ocean level rose approximately 50mm from 1961 to 1990.  By taking 


the ratio of the density of water to ice and multiplying by the surface area of the oceans, 


approximately 1.96x1013 cubic meters of water were added to the oceans since the 1961‐1990 


level (Glenn, Elert, et. al.).  The volume of the ice caps is about 3.3x1016 cubic meters thus only 


.060% of that volume has melted since that time period (Glenn, Elert, et. al.).   
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3.3.2 The Impact of Global Changes that Apply to London 


By 2100, the continued melting of the ice caps could raise ocean levels by four to nine 


meters, a problem for London as the city is bisected by a river with direct access to the North 


Sea (O’Neill, et. al., 2002). Another side effect of the increasing ocean levels and temperatures 


is that storm swells or surges, which are a problem for London because of the shape of the sea 


floor in the North Sea, could drastically increase (Lowe, J.A., et. al 2005).  Figure 3 shows the 


height of storm surges around the periphery of the North Sea.  The arrow points to the mouth 


of the Thames River where storm surges average around 2.5m. 


 


Figure 4: Changes in Temperature, Sea Level, and Northern Hemisphere Snow Cover (Bernstein, 
Lenny, et. al. 2007) 


 


With the increasing ocean levels and the increased storm surge heights, the Thames River 


Barrier Dam will encounter much larger swells than it was originally designed for. This will cause 


extra wear and tear on the barrier, causing it to go out of service earlier than expected. 
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Figure 5: Picture of the Thames River Barrier Dam. Courtesy of http://www.woodlands-


junior.kent.sch.uk/riverthames/barrier.htm. 


 


3.4 Initiatives in Croydon to Reduce Global Warming 


Croydon is located 10.4 miles from the old city of London (Rudkin, 2008). Its population 


of roughly 330,000 people (Census 2001), has risen by about ten percent in the past thirty years 


(Vision of Britain). Croydon is seen as the leader in energy efficiency, and plans to reduce its 


carbon emissions by 9.5% by the year 2011 (Croydon’s Community Strategy).  According to a 


Croydon Cabinet Report on April 22, 2008,  


 


Croydon’s performance on energy efficiency has also been recognized both 


in London and nationally. Since 2000 Croydon has been one of the top 


performing London Authorities and has been consistently in the top quartile 


nationally. (Agenda Item 13) 


 


The council has instituted a law that all new or remodeled non‐residential buildings with more 


than one thousand square meters of gross floor space must supply at least ten percent of their 


projected energy needs through renewable sources (Rudkin, 2008).  A major source of this 


renewable energy is photovoltaic cells. Croydon’s PV Upscale project provides photovoltaic 


systems for public buildings in Croydon.  In the array shown in Figure 6 the combined installed 


system has an output of 250 peak kilowatts (Rudkin, 2008).  Figure 6 is a picture of photovoltaic 


cells installed on the Ashburton School in Croydon. 
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Figure 6: Picture of Photovoltaic Cells Installed on Ashburton School (Rudkin, 2008) 


Such visual reminders help local champions get the community involved in less capital‐


intensive behaviors that reduce the carbon emissions from Croydon.  In particular, Croydon has 


sponsored programs that have trained fifty champions in communities, distributed leaflets to 


promote central heating, trained tenants how to use new environmental technologies, and 


given new tenants four energy efficient light bulbs (Croydon Cabinet Report).  Consequently, 


Croydon’s commitment to public involvement has led the council to conduct energy audits on 


selected Croydon schools and to use these reports to reduce their emissions. These will be 


discussed in detail in the next section. The usefulness of these audits has encouraged the 


council to have more performed.  


 


3.4.1 Energy Audits in Croydon Schools 


  The audits performed in Croydon public schools show real, cost effective ways that the 


schools can reduce their carbon output. Each audit contains a table that summarizes the 


findings of that audit. These audits show a few key areas, such as unnecessary light use, 


window insulation, or heating valves, where energy waste in schools can be reduced. According 


to all thirteen audits, the two largest areas where energy is being wasted are heating loss and 


lighting misuse. In one school, as shown in Table 1, if the heat was simply lowered a few 
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degrees the school could save 166,000 kWh of energy per year. If the school used its lighting 


more efficiently and turned off the lights when they were not needed, the school could save 


52,000 kWh of electricity per year (CEN, 2008, 1). 


Table 1: Energy audit findings for Riddlesdown High (top) and Forestdale Primary (bottom). 


 


 


 


Since most of the electricity in Croydon comes from coal or oil fired power plants, as is shown in 


the audits, the decline in energy consumption can be translated into a decline in carbon 


emissions.   


The type of fuel used can have a great impact on the emissions produced. Table 2 shows 


the difference in carbon emissions per fuel source used (SustainableBuild, 2009).   


Table 2: kgC02 / kWh conversion rates (based on SustainableBuild, 2009) 


 


 


 


 


Thus, schools heated with oil or coal would greatly reduce their carbon emissions if they turned 


down their thermostat by even a couple of degrees Celsius, or better yet, changed their energy 


Energy source   Carbon produced from 1 kWh   Carbon produced from 166000 


kWh 


Gas  0.19 kg  33,200 kg 


Oil or Coal  2.975 kg  493,850 kg 


Electricity  0.43 kg  71,380 kg 
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usage to a cleaner source. Unfortunately, due to financial restraints, this is not always a viable 


option.   


Schools can also reduce their energy use by only turning on lights in areas that are being 


used.  Similarly, schools can ensure that blinds are opened more often to make use of carbon‐


free sunlight. Florescent bulbs use about one fourth of the amount of energy as standard 


incandescent bulbs, achieve the same light quality, and last about ten times longer (EPA’s 


Green Lights Program, 2007, 5).  The following table details the differences between several 


types of light bulbs. 


Table 3: Bulb Comparisons (EPA’s Green Lights Program, 2007, 5) 


 


   


 The schools have not received their audits because the Environmental and Sustainability 


Team (EaST) of Croydon Council wanted our group to create a specific action plan for each 


school.  Of the 114 public schools in Croydon only thirteen were audited as pilot programs for 


the project designed to reduce Croydon’s emissions by 9.5% by 2012.  These audits are quite 


long and list all of the possible means, both the high and the low cost methods, for schools to 


reduce their carbon emissions.  Because the schools’ budgets limit expenditure, this pilot 


program focuses only on the low‐cost methods of reducing carbon emissions.  The action plan 


created, in conjunction with the action plan generated from CarbonHub (a carbon foot printing 


tool that will be discussed later), will outline a clear three year plan for Croydon schools to 


reduce their carbon emissions by 10%, the goal suggested by our sponsor. 
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3.4.2 School Campaigns to Reduce Energy Use 


In school campaigns to reduce energy use, both students and teachers must be 


educated with regards to energy use and saving. According to Peter Doran (2009): 


It seems that the debate on the authenticity of global warming and the 


role played by human activity is largely nonexistent among those who 


understand the nuances and scientific basis of long‐term climate processes. The 


challenge, rather, appears to be how to effectively communicate this fact to 


policy makers and to a public that continues to mistakenly perceive debate 


among scientists. 


Thus the school campaigns can be used, in part, to remove the perception of the public that 


there is a debate about the rising global temperatures. 


A number of energy use campaigns have already been launched by a number of groups. 


One such group is the Massachusetts Technology Collaborative. This organization provides a 


number of lesson plans focused on energy use and conservation (Massachusetts Technology 


Collaborative). A sample lesson plan helps to explain to high‐school aged students how much 


energy is required to light their classroom for a year. The plan begins by defining technical 


concepts such as a Watt and then engaging students in hands‐on activities to bridge the theory‐


to‐reality gap of arbitrary measurements. Students are then given the energy consumption data 


from their school so the students can grasp the magnitude of the energy used by their school.  


Once this has been accomplished the power bill can be used to show the real‐life cost per kWh. 


The students are then able to understand the cost of lighting and heating their school for one 


year (Zeismer). From this data the teachers can help the children understand the amount of 


carbon emitted per kWh of energy and the school’s contribution to global warming.  The 


children can then take this same logic home to see the impact of their household on global 


warming. 


 


3.4.3 Purpose of CarbonHub 


  CarbonHub is a generic database that has been specialized for schools at the paid 


request of Croydon Council.  Data is entered on an annual basis and incorporates energy use of 
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the school, vehicles belonging to the school, travel of school personnel, the daily commute of 


the school population, waste from the school, and water use in the school.  The carbon 


emissions from each section are totaled and a concise carbon profile summary is then 


generated for the school.  Next, each school has to go through and evaluate their level of 


competence regarding carbon reduction policies.  CarbonHub has a large number of generic 


practices that schools can implement to reduce carbon emissions.  Typically schools can choose 


from three levels that describe their implementation: nothing, something, or a lot.  CarbonHub 


will then generate an interactive action plan based on the user input; the user can then go 


through the action plan and select items the school would be interested in pursuing, and can 


then monitor the progress of each item through CarbonHub.   


  We will use the plan generated by CarbonHub along with the suggestions made in the 


audits to synthesize an action plan for the school. We will meet with school administrators, 


present the action plans, and see how quickly the low‐cost solutions can be implemented.  


Ultimately, the final decision on policy changes will lie with the headmaster. 


 


3.4.4 How to Best Implement the Action Plan into Schools 


 According to the article Leading Change: Why Transformation Efforts Fail (Kotter, 1995), 


there are eight errors that can destroy any attempt to change the current situation in a 


company.  Since our project is dealing with overworked teachers in public schools, there are 


five errors that we cannot afford to make because we would jeopardize our project as well as 


the viability of EaST to work with these schools. 


  The first error is “Establishing a Great Enough Sense of Urgency”.  We aren’t dealing 


with a corporation, however; we do need to worry about motivating school staff members.  We 


need to make sure the staff members understand why we are working to implement 


CarbonHub in their school.  Also we have to be patient enough to answer any of the staff 


member’s questions regarding global warming and why they are being tasked to create a 


carbon footprint for their school. The second error is “Creating a Powerful Enough Guiding 


Coalition”.  In schools, there needs to be one teacher to champion a small support team so that 


continuity of the program will be ensured. This will prevent the creation of a situation where 
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the death of the general would mean the end of the war. The third error is “Lacking a Vision”.  


This means that we need to provide a concrete goal or direction for the change, i.e. 


CarbonHub’s action plan or carbon footprint as well as make a compelling case to the staff 


members about why they need to be reducing their carbon emissions. The fourth and fifth 


errors are not pertinent here. The sixth error is “Not Systematically Planning For and Creating 


Short‐Term Wins”.  This quite simply means that the program must provide measurable 


benchmarks for the near future that will allow the staff member to be recognized for their 


efforts.  A program that will not see any noticeable gains for twenty years is hardly 


motivational; but a program that gives noticeable gains within just a handful of months is sure 


to inspire more effort in the program. The seventh error is not pertinent here either. The eighth 


error is “Not Anchoring Changes in the Corporation’s Culture”.  This means that obvious 


displays should be made and efforts should be made to explain the reason and purpose in term 


of reducing global warming in the classroom. For instance, signs encouraging students and staff 


to follow the program, dedicated to the person or organization responsible, should be 


displayed; e.g. “Please turn of the lights when leaving the room. Thank you –The Management”.  


  The article Organizational Aikido: Implementing Change Without a Fight (Preston, 1999) 


is about constructive arguing with another person.  Since we will be dealing with teachers, we 


must be careful in our approach to solve any issues that arise during our meetings.  In this 


article there are two main points that we should learn from. 


  The first point is “When pushed, pull”.  This means that the implementer of change 


should not directly confront conflict but should instead hear out the opposing party and ‘pull’ 


them around to a more amenable point of view. The second point is “Words without practice 


have little meaning”.  This essentially says that lecturing without making a physical example is 


doomed to fail. A presenter who is trying to change an organization must show the people 


concerned what he or she will deliver to them.  In the case of the schools, the administrators 


should stand alongside the staff member to have some examples, such as installing PV cells or a 


ground‐source heat pump, to show the school community that reducing carbon emissions is 


important. 
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3.4.5 Community Outreach Tools 


  As stated before, carbon reduction requires a mass effort, one that cannot be achieved 


through individual efforts alone. As such, the need for involving the community is great, and 


tools need to be developed in order to do that. One tool that has been proposed is to help 


interested parties find the resources that they need to achieve their personal emissions goals. 


  Several companies operate in Croydon that provide services to help reduce carbon 


emissions. What EaST wants is a database that they can use to help match services provided by 


these companies with those who approach them looking for them. This will allow EaST to help 


provide more than they ever could alone. 


  Another tool that is vital in this digital age is a website that contains useful information 


for energy consumption reduction. As of now, the EaST website is not very useful. It contains 


little to no relevant data and is full of pure text. In a day when people first look on the internet 


for information, this page is not suited for the times. Creating content that will inform visitors 


of things that they can do will allow real progress to be made through this effort. 
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4 Methods 


In order to help Croydon schools reduce their energy use, we focused on three main 


objectives.  These objectives are: 


• Objective 1: Determine the best methods for Croydon Schools to save energy from the 


school audits. 


• Objective 2: Determine the feasibility of implementing CarbonHub in schools. 


• Objective 3: Determine the school‐specific barriers and resources to implementing 


carbon reduction plans. 


These three objectives will allow us to develop an action plan that will have a chance of being 


implemented and maximizing the reduction of energy consumption in Croydon schools. 


 


4.1 Objective 1: Determine the best methods for Croydon Schools to save 
energy from the school audits 


  Before coming to the UK, we were given audits that were performed on thirteen 


Croydon schools.  Using the following research questions, we extracted the important 


information that applied to all schools. 


Question 1: What are the biggest energy wasters and the low‐cost solutions? 


It was important to summarize the content of these audits, which where forty or more 


pages long each, so that the information contained in them was in an easy‐to‐read format.  We 


decided to summarize the technical data in pie charts, which followed the model in Figure 7, so 


that it was easy to compare the impact of the suggested actions, which are based around 


reducing the heating temperature and reducing electrical use.  We focused on the four biggest 


wasters of energy.  The other suggestions were much smaller and only applied to a few schools.  
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It was also important to summarize these totals so that the suggestions could be easily 


substantiated in our action plans. 


 


Figure 7: Example of the Comparative Pie Charts 


 


While summarizing the audits, we also pulled out the low‐cost solutions to the four 


biggest wasters of energy.  We followed the approach, from the article by John Kotter (Kotter, 


1995), of making these suggestions be low‐cost so that schools could have some “short‐term 


wins”.  The end product was four written actions that all schools, even the schools with the 


incomplete audits, could follow to reduce their energy use. 


Question 2: How much money can be saved if audit recommendations are implemented? 


  Our answer to this research question was solely based on the audits.  We made a pie 


chart representing the savings from the four solutions to the four biggest wasters of energy in 


order to relatively compare the savings.  This comparison was later used to justify the order of 


suggestions in our action plans. 


4.2 Objective 2: Determine the feasibility of implementing CarbonHub in 
schools    


   CarbonHub is a tool that can track the carbon emissions for a school.  In order to show 


the school their progress, we had to train school staff members how to use CarbonHub.  While 
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working with the staff members, we answered the following research questions to determine 


the feasibility of implementing CarbonHub in schools. 


Question 1: What is the best way to train school staff members? 


To answer this question we first read the article about Aikido by David Preston (Preston, 


1999). We understood that we had to work with overworked staff members and thus 


brainstormed a set of ideas that all group members would follow.  Using the three examples 


from the article we agreed that no member should ever verbally fight with a teacher, group 


member must accept “no” for an answer to a request, and group members should always 


respond to questions very quickly as well as eagerly provide any reasonable assistance that a 


school requests.   


After this understanding, selected faculty was trained on CarbonHub tool by teams of 


two from our group.  The basic outline of the training program was as such: 


• First we received training on Croydon Hub from our sponsors and then split up 


into teams of two to train the school staff. 


• We used the training sheet that Will Walker used to train our group so that the 


staff member would have a very detailed guide to using CarbonHub. 


• Then we visited and walked each staff member through the Carbon Hub 


software on a school computer. 


• We showed them how to use CarbonHub Data Collection Tool. 


• We showed how to get to the specific Carbon Hub database to enter data. 


• We showed how to get a basic overview of the collected data. 


• After the training, we gave each staff member their own copy of the summarized 


guide to CarbonHub (See Appendix 1). 


• Before we left, we gave the staff members a short survey to gauge the success of 


our training sessions. 


  The training required staff members to participate in a roughly three‐hour walkthrough 


of CarbonHub where data, either made up or from the past fiscal year, was used.  During this 


time, one group member verbally walked the staff member though CarbonHub tool while the 
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other member provided support as well as data for the staff member to enter.  Specifically for 


Rockmount, all four members attended the training session with two group members training 


while the other two group members made observations; these observations are included in the 


Results section.  During these observations, two group members took notes on issues 


encountered, in terms of technical and instructional issues, and typed them up in a Word 


document (See Appendix 2).  After this training session, a survey (See Appendix 3) was given to 


the staff member with the intention of quantifying their opinion regarding CarbonHub and our 


training.   After we left the school, we used the preliminary data from CarbonHub to start 


developing an action plan for each school. 


Question 2: Is CarbonHub software well adapted for use in schools? 


  Our methodology for answering this question revolved around observing the questions 


and comments that teachers had during the training as well as our personal observations.  We 


later talked about the questions that arose and how to prevent the confusion‐related questions 


in future trainings.  Then we wrote down the problems that we saw as the source to these 


questions and submitted them to our sponsor.  At this point he sent them on to the 


administrator for CarbonHub so that future versions would not have these problems.  Since we 


found that one of the biggest problems with CarbonHub was the annual data collection, we 


developed a tool (CarbonTracker) to address this issue.  We started by making an excel sheet 


that could be used and then we tested it in the five schools in order to fine tune the tool.  Using 


comments from the teachers, we refined the tool to its current state (See Appendix 4). 


Similarly, we noted the parts that teachers seemed to like about CarbonHub.  We wrote down 


these comments and also gave them to our sponsor.  Our sponsor then used these comments 


help promote CarbonHub to other schools. 


  After we had trained the school and started using the software to develop the actions 


plans, we noticed some major problems.  These problems dealt with the lack of administrator 


access to the program in terms of seeing the content on each school’s profile.  We informed our 


sponsor, in person, of these problems and emphasized the importance of being able to see a 


school’s full profile.   
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4.3 Objective 3: Determine the schoolspecific resources and barriers to 
implementing carbon reduction plans 


The schools that participate in the program do so voluntarily, but with much prodding 


from the Council. This can lead to schools being apprehensive towards the implementation of 


CarbonHub and the ensuing Action Plan. Determining what these barriers are and working with 


the available resources was crucial to successfully implementing the carbon reduction plan.  


The following research questions show how we plan to identify the resources and address these 


barriers. 


Question 1: What are the unique resources in a school that can help reduce carbon emissions? 


  Besides the comments in the audits, we identified school‐specific resources through an 


extensive walkthrough of the school.   We asked the school staff member to walk us through 


the school while we observed all of the energy consuming aspects of the school.  We recorded 


our observations by taking pictures throughout the school.  These observations included 


positive aspects, such as motion sensors, as well as negative aspects, such as lit but empty 


classrooms. 


  Another way that we identified resources was talking with the school staff member.  


They were able to list the actions that the school was undertaking to reduce carbon emissions.  


These actions were focused on activities in which the children participated as well as renewable 


energy projects that the school had installed.  These actions were written down so that they 


would not be included in the action plan. 


  The third way that we identified resources was through talking to students, though only 


at Rockmount because of time constraints.  These resources were more focused on community 


initiatives; however, some of them could be applied to the schools.  These actions were also 


written down for consideration in the final action plan. 


Question 2: What are the barriers to change in a school? 


The task of recognizing barriers was achieved mainly through talking with the contacts 


we made at the schools along with some observations.  During the several hours of training we 
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casually talked with the teachers in order to gauge their feelings about this new program from 


the Croydon council.  During these conversations there were several common themes, all of 


them about why they should participate in this program.  This being the main issue, we 


documented specific suggestions from the schools regarding appropriate rewards for their 


efforts.  Also, during our tour, we noticed that certain energy reduction measures were broken 


or misused.  Pictures were taken as a form of documentation and then written up as 


suggestions.  We wrote up all of these suggestions as recommendations and talked several 


times with our sponsor to discuss reasonable possibilities to resolve these two issues. 
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5 Results 


5.1 Largest Energy Wasters and Solutions 


  Using primarily on the energy audits, with support from other research, major sources 


of energy waste were identified, as well as no‐cost solutions to them. The most significant 


source of wasted energy is in the heating of a building. This can stem from many reasons, the 


first of which can be maintaining a higher‐than‐necessary temperature. Many buildings set the 


temperature at 21° C, when 19° C or 18° C would still be a comfortable temperature. Due to the 


exponential nature of the energy it takes to heat mass, this small decrease in temperature can 


represent major savings. Also, some schools do not allow for the temperature of rooms to be 


controlled individually, so when a room becomes overheated, the teachers have no other way 


to control the temperature other than opening a window, which releases all of that heat 


energy. By experimenting with the temperature and communicating with the building staff, a 


comfortable temperature for the school could be found. A better solution would be to allow 


teachers to adjust the temperature of the rooms on an individual basis. This requires devices 


such as thermostatic resistor valves (TRVs) to be installed. TRVs allow for individual control of a 


radiator. 


  Another source of wasted energy is electronic equipment being left on while not in use. 


This includes lights, computers, copiers, projectors, etc. that are not powered down when a 


user finishes using them. One solution would be to raise awareness for turning electronics off 


by using signs, posters, and stickers to remind people. These materials can be obtained through 


EaST if the school is participating in the ECCP, or through Carbon Trust, one of the non‐profit 


organizations that were researched. 


  Inefficient use of lighting is another contributor to wasted energy. Often, rooms are lit 


with artificial light, but the shades are drawn shut. If these windows were utilized, then the 


amount of electric lighting necessary would be substantially less. Rooms with large windows 


can often be lit entirely using natural light. Sometimes the light from the windows is not 


enough, however the lights farthest away from the windows can be turned on to compensate 


for this. This can only be done in rooms where the lights are set up in banks that run parallel to 
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the windows. If this is not how the lights are arranged, or all of the lights in the room are on 


one switch, then the issue becomes a maintenance one. The lights would have to be re‐wired to 


be properly set up for maximum efficiency. One last way to improve lighting efficiency is to 


employ task lighting. This means only using the lights that are necessary for what is being done. 


For example, if only one area of the school is being used after regular hours, there is no reason 


for the other unused areas to be on. 


  The final major source is using inefficient bulbs. This can be easily remedied by 


purchasing energy efficient bulbs, and as the old bulbs burn out, they are replaced by more 


efficient ones. This includes replacing T12 fluorescent tubes with T8 tubes, which are 


comparably priced and output the same amount of light while using less energy, as well as 


replacing incandescent bulbs with energy‐efficient fluorescent ones. 


 


5.2 What the Audits Revealed 


Before arriving in London, we reviewed thirteen school audits and broke down the energy 


reduction methods into concise pie charts.  The purpose of using the pie charts is to 


demonstrate what proportion of the savings comes from each method suggested. Of these 


thirteen school audits, only nine audits contained complete data.  These graphs are used to 


illustrate the potential savings from the four no‐cost energy reduction recommendations 


suggested for the nine schools.   
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• Method versus Savings 


 


Figure 8: Method vs. Savings for Zero-Cost Methods 


Figure 8 shows the total amount of money that the schools could save by implementing 


these measures. As the graph shows, simply turning down the temperature in the building can 


represent almost half of the total energy savings.  


 


• Method versus Energy Reduction 


 


Figure 9: Method vs. Energy Reduction 


Figure 9 shows the energy savings, in kWh, of these methods. Again, reducing the 


temperature represents the majority of the savings with almost two‐thirds of the energy saved.  
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• Method versus CO2 Reduction 


 


          Figure 10: CO2 vs. Method Reduction.  
 


Figure 10 demonstrates the savings in CO2 emissions from implementing these 


recommendations, with reducing temperature accounting for almost half of the savings. 


  These graphs show the total amount of savings from nine schools across the borough. 


As these graphs show, the savings from the no‐cost measures suggested in the audits would 


provide the push for schools to adopt the policy changes.  Thus schools will be more 


cooperative in adopting the ideas from the Carbon Hub action plan in order to achieve the 


monetary savings.  


 


5.3 Determine the Best Method of Training School Faculty on the Use of 
CarbonHub and Collection of Carbon Related Data  
 


  From our personal training of the staff we found that school staff members responded 


better to personal training (from experience with Rockmount, Heavers Farm, Wosley, and 


Thornton Heath) rather than training conducted through a paper training guide (from 


experience with Riddlesdown).  From our background research with the school audits as well as 


working with Interserve we found that this data was often incomplete and poorly compiled.  


Some schools such as Rockmount, Heavers Farm, and Thornton Heath had a good amount of 


energy and water data from years past, however it was very poorly organized and difficult to 


sort through.  Wosley and Riddlesdown had none of their energy and water data readily 







 


 


available.  Furthermore, none of the schools had any idea about how much waste they threw 


away each year or any idea how far the students and staff have to commute each year.  


Because of the unreliability of the access to data, we found it helpful to bring mock data for the 


purposes of getting the trainees accustomed to the program.  


From our experiences training faculty at the five schools, it was determined that the 


training takes about two hours, but teachers should be informed that it can take longer. This 


became an issue in one of our sessions at Wolsey when two of the three trainees had to leave 


before the training was finished due to other commitments. This should be avoided if possible 


because it is disruptive to other trainees, as well as the one who is leaving because they will not 


know the whole program. 


There were some issues with the trainees understanding CarbonHub. Some of the 


common ones included forgetting to check ‘section complete’ boxes, confusion between the 


difference between the Travel, Vehicle, and Commuting Sections, and the few suggestions that 


had no relevance to the school.  After the school staff had some experience using this program, 


we were able to completely clear up these issues through answering questions during the visit 


as well as showing them how to use CarbonTracker.   


 


5.4 Evaluating CarbonHub and Its Adaptation for Schools 


  Because CarbonHub was not originally designed to be used in schools, we were asked by 


our sponsor to evaluate how well it has been adapted, as well as the program overall. There are 


many strong points to the program. It is very comprehensive, requiring data from across many 


areas to create a very thorough carbon footprint. All of the data that needs to be entered is 


very clearly marked in the program and that data is then simply entered into the appropriate 


box in CarbonHub. The data is difficult to gather, but that isn’t a problem with the program 


itself, but it is a problem that arises with the use of the program. Once the carbon footprint is 


developed, the software provides a very clear, graphic display of the carbon emissions, making 


it very easy to see where the most emissions are coming from. Lastly, the action plan that is 


created is very detailed. It provides many suggestions for how to achieve all of the goals set. 
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  There were some problems with the program from the users’ perspective, though they 


all dealt with errors in the transition from businesses to schools. In several locations the term 


business is used, which confused some of the trainees. There were also sections in the area 


where the user answers questions about their school that didn’t belong, such as “Goods and 


Procurement” and “Factory and Warehouse.” 


  From an administrative point of view, we found several other issues with the program. 


The most glaring issue was the lack of administrative access to accounts. CarbonHub does not 


show the action plan published by a school on their profile, and we needed access to it in order 


to develop our own action plan. We struggled to get the password from the school so we could 


have access to it, and it delayed the development of an action plan by over two weeks. With 


that in mind, the lack of the action plan being accessible on the profile was another issue. It was 


determined by the group that it should be available to increase transparency of the school’s 


actions. Students, parents, and teachers should be able to see what a school plans on doing, is 


doing, and has done, which is all laid out in the action plan on CarbonHub. The final issue was 


the inconsistency of the input. There were a few sections that allowed for the input of the 


frequency of an item, such as trash pickup and water usage. This option is not available 


anywhere else in the program, and to improve consistency, should not be there. 


  In working with CarbonHub, we discovered other issues that were not defects in the 


software, yet nonetheless made it difficult to use. One of our first observations was that 


CarbonHub requires a lot of data, mostly in a per annum amount. We determined that most 


schools would not have this data, and would have to collect a year’s worth of water, gas, 


electricity, etc. bills, and total them up. We also were surprised that CarbonHub required a 


year’s worth of commuting data, which is difficult to gather and calculate. Doing all of these 


calculations by hand introduces a lot of human error into the process, as well as takes a lot of 


time. All of these issues led us to develop CarbonTracker, which is discussed in detail in Section 


6.2. CarbonTracker is a partner tool to CarbonHub that allows for the entry of data as the user 


receives or gathers it, and automatically calculates total usage. It also contains a tool to collect 


and calculate commuting data. This tool was developed to alleviate all of the problems we 
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found in collecting the data so that when the data needs to be entered into CarbonHub, it is all 


at the user’s fingertips. 


  CarbonTracker (See Appendix 4) was developed through ideas from our own training as 


well as through ideas we gathered after field‐testing CarbonTracker. The main feature of 


CarbonTracker that needed to be tested is the ability to compute the yearly commuting 


distance of the school.  To test the feasibility of implementing this, we used Rockmount Primary 


as a test school. Through discussions with Ms. Jessel, we agreed on a method of gathering the 


necessary data to use the tool. One of the members of the eco‐council went around to each 


class and, with the help of the teacher determined how each pupil arrives at school each day 


using a short survey we developed (See Appendix 5). Then, using a list of students’ addresses, 


four members of the eco‐council used Google Maps to determine how far each pupil lived from 


school. They put this mileage under the correct type of travel in the Commuting Calculator 


using the data collected about mode of transportation. Based on this trial run of the 


Commuting calculator, we found that a group of children, as young as nine, could take this data 


and then enter it for the entire school after about ten minutes of training.   


 


5.5 Identifying a School’s Unique Needs and Resources 


  Every school has its own issues that need to be addressed, but also its own resources to 


handle them. Using several methods, we were able to determine what these resources were for 


each school surveyed (See completed surveys in Appendix 6 and a summary of the surveys in 


Appendix 7). The most effective of these methods was to do a walkthrough of the school. This 


allowed us to make first‐hand observations of the school. We paid attention to a lot of the 


small details, like signs to turn lights off, shades being open, correct arrangement of lights, 


correct type of lights, etc.  We also took pictures, as shown in Figures 11 and 12, so that when 


writing their action plan, we can give them direct examples. We also asked to see energy 


meters to see their accessibility and any initiatives that were in place in the schools to gauge 


what the school is doing on its own. 
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Another useful source of information is the site manager. It was very useful to have the 


site manager guide the walkthrough so that any questions that came up could be answered 


immediately. Also, several of the solutions for issues at the school are ones that would be 


handled by the maintenance staff, so having them be part of the implementation of the action 


plan was very helpful. Having done walkthroughs with and without the site manager, the ones 


with the site manager were unique because we could see all sections of the school. Two aspects 


of a school that can only be seen by taking a walkthrough with a site manager are show in 


Figures 13 and 14. 


 


 


 


Figure 11: Sign from Thornton Heath  
These signs had been posted near most lights and we 
observed that lights were being turned off. 


 
 


Figure 12: Picture of a new Wolsey Classroom. 
Notice the brightness of the room that is lit solely by 
sunlight. 
 


 


Figure 14: Picture of bins from Thornton Heath. 
The recycling and rubbish bins are sometimes kept in 
secure cages that only the site manager can access. 
 


 


Figure 13: Picture of a Wolsey Electric Meter 
The site managers took us on a tour that included 
showing us the meters for the school. 
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The teachers were also a good source for finding resources in a school. Some teachers 


are more environmentally aware than others and have programs in their own classrooms. They 


also can provide perspective on some of the issues of the school that would not be shown from 


administrative personnel. In one classroom, as shown in Figure 15, it was very hot and the 


windows were open, but the heater was on. When asked, the teacher explained that opening 


the windows was the only way she could bring her room to a reasonable temperature. 


 


            Figure 15: Picture of a Rockmount Classroom. 
 


  The last source of information in the schools was that pupils. They make up the majority 


of the people in the building, so getting their opinions and feelings toward carbon emissions 


and carbon reduction was very important. We were able to get the children’s opinions during 


and after the presentations. Then pupils we were able to talk with were very enthusiastic and 


knowledgeable about reducing climate change, which influenced our action plan.  They knew 


about the ground‐source heat pump, grocery bag recycling programs, but most importantly 


why these programs were important.  These children seemed to be well informed because over 
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half the class raised their hand and most of our questions were answered correctly. Thus the 


students themselves are a key resource, and they should be involved in implementation of the 


action plan.  Getting all of these perspectives of the school allowed for a more thoughtful 


analysis of where the school is currently, and where they can to go with regard to carbon 


reduction. 


 


5.6 Identifying and Addressing Barriers 


  Rockmount and Heavers Farm displayed the fewest barriers to accepting CarbonHub 


into their school as compared to the other three schools. Our contact at Rockmount was very 


enthusiastic about the program and the action plan, the school as a whole was very forward‐


minded about implementing carbon reducing methods, and they had even begun implementing 


their own ideas on reducing the effects of climate change. This is likely due to the advocacy of 


our contact at the school, Suzanne Jessel, who has been working with the school for several 


years to make it more eco‐conscious.  We identified some barriers in Rockmount, Heavers 


Farm, Riddlesdown, Wolsey, and Thornton Heath.  Table 4 shows the barriers we identified in 


each of the schools:  


 
Table 4: Barriers to Implementing CarbonHub 


Barriers to Implementing CarbonHub 


School  Barriers 


Heavers Farm  Lack of funding for some of the desired improvements. 


Riddlesdown 


During the first two trips there were scheduling and then power 


issues in the school.  This forced us to rely on giving the staff 


member a paper training guide which proved ineffective.  Also, 


there was no dedicated staff member so email contact was slow 


and our contact at the school  was already very busy 
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Wosley  


The three staff members that we met with were very keen on 


implementing CarbonHub as long as they gain recognition for 


their efforts.  Their other point was how their efforts would 


fiscally benefit the school.  We were unable to give answers 


either of these inquiries 


Rockmount Primary 
Broken light sensors and overflowing recycling bins indicate a 


lack of funding or of proper maintenance.  


Thornton Heath 


The "champion" at the school was on maternity leave and on one 


else filled her place while she was gone.  Staff here was not 


thrilled to get another task to accomplish from the council. 


 


At Heavers Farm, the largest barrier to their carbon reductions seemed to be a lack of 


funding. The site manager at the school seemed to have several good ideas about how to 


improve their situation, like replacing light sensors or insulating windows, but he did not have 


the funds to do so. He was very receptive of CarbonHub, though, and with it, he can overcome 


the money barrier by suing CarbonHub to find low or no cost ways to reduce the school’s 


carbon. 


The main barrier at Riddlesdown was the lack of a dedicated staff member to handle an 


environmental program.  We visited Riddlesdown three times before we were able conduct the 


training with the staff member.  To address this barrier, we suggest that EaST should make sure 


that the volunteer staff member has the time to maintain the data entry into CarbonHub as 


well as maintain an awareness of any new initiatives that EaST posts on CarbonHub or their 


website.  


  At Wolsey, the main barrier was that the staff members felt unrewarded for their 


efforts.  Through our conversation during the CarbonHub training, the staff members were 


constantly remarking that they would like to be recognized as a leading school.  To address this 


barrier, EaST should set up a logo for the ECCP that the schools could then place on their 


letterhead.  This simple image seemed to mean a lot for Wolsey. 
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  The main barrier at Rockmount was maintenance issues.  Despite their highly motivated 


and involved guidance councilor, the site manager has to ensure that the school’s efforts are 


properly maintained so they don’t waste their money.  We were unable to meet with the site 


manager so we recommend that future trainers at least talk with the site manager to find out 


their responsibilities. 


The largest barrier at Thornton Heath seemed to be that there was a lack on interest in 


carbon emissions reduction. Although there was someone at the school who was very 


enthusiastic about carbon reduction, this person was not present when we gave our training. 


The person who did receive the training seemed to simply want to get it over with and did not 


regard it as an important issue. If this opinion of carbon emissions persists, it is unlikely that the 


school will take the necessary action to make any changes to their policies. This barrier may be 


an issue but can hopefully be fixed through continual support from the Croydon Council. 


Eventually, the woman who was very interested in carbon reduction will return and will be able 


to drive the school. 


These barriers were identified through our personal conversations with the staff 


members and the pictures we took during the walkthrough. There is no way that anyone could 


have predicted the specific barrier to each school without having a long conversation with the 


staff members or have a walkthrough of the school. These barriers bring up several important 


points, though. Riddlesdown shows the benefits of in‐person training. It removes the possibility 


of a future plan to send out training materials so the staff members can train themselves how 


to use the program. Staff at Wolsey was very interested in getting some recognition for their 


efforts. This is a very reasonable desire that was overlooked by our group, as we focused on the 


financial and environmental benefits. Thornton Heath demonstrated the vulnerability of an 


environmental awareness program. When a program depends on only one person, it can 


quickly fall by the wayside if that person left. This demonstrates the need for several people to 


be involved in this carbon reduction program because this program needs to outlast the tenure 


of a staff member in order to reduce global warming.
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6 Deliverables 


6.1 The Action Plan  


  The purpose of the action plan is to give the schools a guide to how they should reduce 


their energy consumption.  The schools need this guide to give them a realistic and guided plan 


to reduce their emissions in a significant and measurable way.  This document will give the 


schools a sequenced set of steps to follow, providing them first with simple tasks for 


guaranteed and fast success and later with tasks that require more investment. In addition, a 


chart is provided to give the schools an implementation timeline that they can follow. We have 


developed one detailed and specific action plan for Rockmount Primary. This action plan 


explains the steps necessary to implement each task listed in the plan. We have also developed 


a second and more general action plan for the use by EaST, so that they can easily make action 


plans similar to Rockmount’s for a larger number of schools. 


 


6.1.1 The Written Plan 


Rockmount’s action plan is presented below. In addition, a generic written action plan 


for all the schools, which is based on the audits and our observations, is included in Appendix 1.  


 


Rockmount Action Plan 


 


Action Plan Suggestions 


  After reviewing the school’s CarbonHub account, any audits of the school that were 


available, and our own observations of your school, we created an action plan. Any suggestions 


that were made from CarbonHub that fit with your school have been added to the plan, and 


have been modified if necessary, to provide more personalized help. We also incorporated 


suggestions from your school’s audits in a similar manner. Additional suggestions were made 


based on the team’s observations from a walkthrough of your school. By following these 


suggestions the school can help the Borough of Croydon to reduce its carbon emissions. 
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Heating 


Audits from a number of schools show that heating is a large waste of energy (CEN, 2008, 


1). The energy used to produce that heat could be saved, thus reducing the carbon emissions 


This is true in Rockmount in particular. Your heating bills indicate that heating is left on during 


the summer months. If heating systems were turned off when not needed, the school could 


save a large amount of money instead of paying for that heat.   This can be completed by the 


site manager by August.  


•   Turn  off the heating in early May,   


• The heating should be turned back on when necessary, most likely sometime in 


September.  


• If your heating is turned off for May, June, July, and August, you can subtract the capital 


and carbon emissions from heating for those months. 


 


In addition, the heat in the school can be turned down by three degrees year‐round. These 


three degrees should not produce a noticeable change in the comfort of the school, but due to 


the exponential nature of the energy required to produce heat, a large amount of energy can 


be saved by such a small change (CEN, 2008, 1). This can be completed by the site manager by 


October.  


• Turn down the heat by 3 degrees  permanently,   


• If the heat is left 3 degrees lower year round, it can reduce the school’s energy by 15 to 


20 percent. 


 


It also may be worth installing individual temperature regulators in each classroom. These 


regulators can be useful in reducing the school’s heating bill (CEN, 2008, 1). That way, if one 


room becomes too warm for the people in it, a teacher can turn down the temperature. The 


team observed one teacher opening windows to cool a room where the heat was on, and so 


the energy used to warm the room was wasted. If a teacher can turn down the heat by himself 


or herself, that energy can be saved. This can be completed by the site manager by December.  


• Buy thermostatic regulator valves. 
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• Have the site manager install them on heating pipes in rooms. 


• This could save about 20% of the heating bill. 


 


 


Cooling 


A large source of wasted energy often comes from placing cooling equipment, i.e. air 


conditioners, nearing the same space as heating equipment, e.g. computers. It may be possible 


to keep the ICT Suite cool enough by keeping the windows open instead of using the air 


conditioner. This would save the energy spent on the air conditioner. This can be completed by 


the site manager by November.  


• The site manager should turn off the air conditioner and leave the windows open for a 


week.  


• If the room is too hot, close the windows and turn on air conditioner at a lower power 


than it was at to begin with, for a week.  


• If the room is still too hot, turn the air conditioner back up a little for the next week. If it 


is still bearable, try turning the air conditioner down further for a week.  


• Try to use the least amount of energy possible to cool the room.  


 


Figure 16: Air Conditioning Unit in the ICT Room 


Lighting and Electricity 


Lights in the hallway can be turned off during the day because most of the hallway is lit very 


well by windows. On darker days or in shady areas some lights may be necessary, but it should 


be protocol to turn only these necessary lights on. Using sunlight to light rooms wherever 
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possible is a simple but large energy saver (EPA’s Green Lights Program, 2007, 5). This task can 


be completed by the site manager and/or teachers by November.  


• As teachers or staff walk through halls they should turn on lights as needed, and turn 


them off when they are no longer necessary.  


• This provides instant savings and can make the school feel cooler to the occupants. 


 


The same issue, where the entire ceiling does not need to be lit, arises in the classrooms. It 


seems that most classrooms are lit well enough using only one bank of lights, and leaving any 


other banks turned off. By using lights in this way, teachers can save energy (EPA’s Green Lights 


Program, 2007, 5) as well as set an example about saving energy to the students (Croydon 


Cabinet Report). This task can be completed by teachers by November.  


• When teachers require lighting in the classroom, they should only turn on one bank of 


lights.  


• If more lighting is required, lights should be turned on one bank at a time until sufficient 


light is provided. 


• This provides instant savings, and could reduce your electric energy use by 10 to 15 


percent. 


 


The monitors in the ICT Suite should be linked to a common switch so that they can be 


turned off when not in use. About 75% of energy used by a computer is used by the monitor, 


even if a screen saver is on (CEN, 2008, 1). If all of the monitors are linked to one of the 


switches on the wall of the ICT Suite, then a teacher can turn off all of the monitors easily when 


a class is done with them. This can be completed by the site or ICT manager by December.  


• The monitors in the room should be tied to a few outlets so that a teacher needs only to 


flip a few switches at the wall in order to turn the monitors on or off.  


• This would provide instant saving of energy of roughly 75% of the electricity needed for 


the computers in the ICT suite. 
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    Figure 17: 35 Monitors in Screensaver Mode 


 


Light sensors are a good way to reduce the energy used on lighting (CEN, 2008, 1). While 


walking through the school, it seemed that some of the sensors on the lights were not 


functioning properly. When rooms were left empty the lights would stay on. Perhaps the 


sensors are simply on a very long delay, but it would be worth checking to make sure that all 


sensors work properly. Any sensors that are broken should be replaced. This can be completed 


by the site manager by January.  


 


Recycling 


The school can save a lot of money by recycling more of its waste. By working with 


Croydon Council, the school can procure more recycle bins. Every bin of recycling is ten times 


cheaper to dispose of than a bin of rubbish. This can be completed by the site manager by 


January.  


• Contact Julie O’Maley at the Corydon Council, at julie.o'maley@croydon.gov.uk, to 


retrieve another recycling bin.  


• Place recyclable waste in this bin. 


•  If three of the waste bins are replaced, 38% of the current waste budget could be saved. 


46







 


 


 


Figure 18: Overflowing Recycling Bin 


To fill those recycling bins, it would be worthwhile to place additional recycling bins 


around the school and in classrooms. Students and teachers could place more of their 


recyclable waste in these bins instead of in the rubbish. This would help to get the students 


involved in reducing the school’s carbon (Croydon Cabinet Report). This can be completed by 


the site manager by January.   


• Purchase small bins to place in the classrooms, and inform the children that they should 


place recyclables in the bin.  


• The Sixth year Eco‐Council members should collect the bins and empty them into the 


larger recycling bin outside weekly.  


 


  The school should implement as many of these suggestions as it is comfortable with. 


The Council is enacting similar action plans in schools throughout the borough, and with the 


help of your school the carbon emissions goal can be reached. If any problems arise please feel 


free to contact the Council at Will.Walker@croydon.gov.uk. We hope that the school can adopt 


a carbon reducing mindset, so that carbon reduction can continue into the future. The school 


can consistently use less and less energy as these plans progress and as the school continues 


monitoring its emissions with the CarbonHub. Thank you for working with us. 
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6.1.2 The Summary Chart 


In addition to providing schools with the written plan above, we have also created an 


Excel summary sheet. This Excel sheet has the basic information that was contained in the 


written action plan. The suggestions are listed, as are the suggested deadline and the person 


who should be responsible for each task. The carbon and capital saving are compared 


qualitatively as large, medium, or small. This rating system was used by the CarbonHub, and we 


have utilized it for the sake of consistency with this format. The source of the suggestion is 


listed as well, and there is room for any modifications, notes, or a check mark for completion of 


the tasks.   


The following example is a summary chart of the plan for Rockmount that would be 


used as a chronological checklist that complements the written action  


 


 


Figure 19: Action Plan Suggestions for Rockmount in Chart Form 


6.2 CarbonTracker 


  CarbonHub is a fairly extensive tool that utilizes energy usage data across many areas to 


create a comprehensive carbon footprint. One downside of the program is that it is difficult to 
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assemble yearly totals from monthly or weekly bills.  We observed this first hand as none of our 


schools could produce their own data, and we had to rely on the severely understaffed 


Interserve team in the Croydon Council for each school’s energy data from bills. 


There were two difficulties we identified, as discussed in the results section. 


First, the CarbonHub only allows the input of annual data; it requires the user to find all of the 


bills or readings at the end of the fiscal year and then to add them up and enter the totals into 


the software.  The problems are that none of the schools we worked with had the 


aforementioned bills and even if the schools had the bills, there is always the possibility of a 


math error.  We aimed to solve these problems with the development of our CarbonHub 


supplement tool, called CarbonTracker. 


  This tool was originally intended by our sponsor to be a simple spreadsheet that would 


allow the schools to identify what data they did, and did not, have before we arrived for our 


CarbonHub training session. After some thought, our group decided to create something more 


substantial, something that could be used long after the IQP ended.  The tool was meant to 


help the schools track their energy usage throughout the year instead of scrounging the data 


together once every year in order to enter it into CarbonHub. 


    There are individual tabs for Energy, Vehicles, Travel, Commuting, Waste, and Water, 


CarbonTracker calculates each section, based on bills or information from the students and 


staff for the Commuting tab, automatically for each school. 


    Without this tool, the user introduces a slight human error into the mix, affecting the 


results of the emissions report. To prevent these problems, areas have been created in the tool 


to allow for the monthly usage (or weekly pickup, in the case of waste) to be input into the tool. 


The cells will automatically be totaled and displayed to the user. This function allows the work 


to be spread out over the course of the year and removes the possibility of human error 


affecting the results. CarbonTracker also makes use of dropdown menus to allow the user to 


select the source of the data or enter their own if it is not one of the standard options.  This 


function is important because any questionable data could easily be tracked back to hard 


evidence as long as the user knows where the data came originated.  Figure 11 shows the data 


entry for the Energy Section in CarbonTracker. 
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Figure 20: Energy Section of CarbonTracker 


  Without CarbonTracker, schools’ collection of transportation data is very difficult 


because of the sheer number of people and the age of most of those people.  CarbonHub asks 


for the yearly totals of the distance traveled by the school population separated by mode of 


transportation. In a Primary or Junior school, there are about 20 to 30 students per teacher.  It 


is quite a chore for that teacher to collect the data from all of the students and then input it 


into the CarbonTracker in terms of weekly or monthly distances traveled.   Instead, 


CarbonTracker includes a tool to calculate the commuting data of the entire school population. 


To alleviate much of this work, as a massive amount of data is required, the tool includes a 


feature where anyone, a designated group of teachers or students, can enter the 1‐way travel 


distance and the mode of transportation for each student and teacher in the school. The tool 


then takes all the data for each mode of transportation and produces the yearly commuting 


data to be entered into the CarbonHub.  Figure 12 shows the section of CarbonTracker where 


the data will be entered for each student:  


 


Figure 21: Commuting Calculation Form in CarbonTracker 
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To calculate the yearly distance that each student commutes, a homework assignment 


could be distributed to each student and staff member where they would be asked the distance 


they travel by each mode of transportation, and then hand it in the next day. Once collected, 


the teacher trained on the CarbonHub would enter this data into the CarbonTracker. Once 


entered, the correct yearly travel distances would be produced by CarbonTracker. 


In an ordinary excel sheet, users can change the formula assigned to a cell. Extensive 


measures have been taken to prevent changes to CarbonTracker by protecting each cell so that 


only the fields that should be edited can be edited. This ensures that the user does not 


accidentally delete a crucial formula thus making CarbonTracker much more secure and 


durable. 


 


Figure 22: Work Summary Form in CarbonTracker 


The last, and most important, feature of CarbonTracker is the work summary as shown 


in Figure 13. This summary will allow the user to see at a glance what data still needs to be 


collected, and what data is complete. The summary will not respond to words being entered 


into fields that require a number. This provides two benefits. The first is that it will prevent false 


positives in fields where perhaps a wayward keystroke was entered; second, it allows the user 


to type notes into a field, such as “Ask Jim”. This serves as a convenient reminder about what 


data needs to be gathered. 


All of these features allow the user to have a much easier experience with the 


CarbonHub. It also allows the tracking of energy usage throughout the year, making data entry 
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into CarbonHub a year‐round process, as opposed to the yearly event it normally implies. It will 


also alleviate an end‐of‐the‐year scramble to collect it all when teachers are typically busy.  


 


6.3 Sample Presentation for Primary Schools 


 


The purpose of the presentation is to show the evidence of global warming and provide 


a clear depiction of the impact on all individuals from the continued rise in global temperatures 


as well as describe means for each individual to reduce their energy consumption.  The first 


part of the presentation contains the following sections: 


• The definition of global warming 


• The indicators of global warming 


• The world‐wide effects of global warming 


• The effects of global warming on the UK 


• The effects of global warming on London 


• The effects of global warming on Croydon 


The second part of the presentation shows: 


• The amount of CO2 emitted per kW of energy converted from various fuels 


• The ability of each student help reduce global warming 


• The combined effect of our proposed changes on the thirteen schools that were audited 


• How to calculate the amount of energy a home uses per year 


We used real world data to convey the magnitude of the problem to students.  For example, 


the students have learned about the last ice ages and their impact on the planet.  Using the 


data from our background section, we can show the students what the long‐term effects of this 


temperature change could include.   


  The next section of the presentation focused on the capital‐free ideas in accordance 


with the current budget of the Croydon Schools.  These ideas included basic behavioral changes 


such as closing windows, turning off unused lights, and lowering the thermostat in the winter.  


This section had also been designed so that the students can see the benefits of employing 


these techniques at home.  Thus the presentation presented a basic cost versus benefit analysis 
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for basic upgrades to reduce energy use.  After the presentation has ended, a short Q&A 


session was held with a volunteer group of faculty and students.  The goals of this Q&A session 


were: 


• Gather information from the students 


• Determine how interesting the presentation was. 


• Determine the feelings of the audience toward global warming. 


• Determine the feelings of the audience about their ability to help the UK reduce carbon 


emissions. 


• Gather input on the presentation regarding the facts presented. 


• Gather input on what the audience would like to know more about. 


• Deliver answers to the students’ questions, filling any gaps from our presentation 


These goals were designed to assess the success of our presentation session, so that we could 


develop a set of recommendations for future presentations about carbon emissions.  The slides 


used in the presentation are included in Appendix 9.   


 


Figure 23: Presenting to the Students of Rockmount 
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6.4 Nonprofit Environmental Organizations in Croydon 


This deliverable was important to our sponsor because EaST has eight members who are 


responsible for reducing the carbon emissions throughout the borough.  In our project, four 


dedicated people were only able to train five schools in seven weeks. Using this relation it 


would take all eight members of EaST about 88 weeks (1.7 years) to reach the remaining 125 


schools.  These NEOs will allow EaST to reach a far larger portion of the borough, including the 


schools, a lot faster without costing the Croydon Council the capital to hire more full time 


employees.  Furthermore, our results showed that personal contact with the school staff 


members was very important; a simple paper handout is inadequate to train the school staff 


members.  These NEOs have the manpower to go into schools to give presentations as well as 


work with children to develop action plans for the school.  In this deliverable we found 8 NEOs 


and summarized their capabilities in Table 10.   


 


Table 5: Non-Profit Environmental Organizations that Work in Croydon 


Organization Services Contact Info 
Courses about energy 0800 512 012  


Funding advice http://www.energysavingtrust.org.uk/ 


Examples of other projects cafe@est.org.uk 


Carbon footprinting and reduction 


help   


Energy saving checklist   


Waste reduction tips   


Search for grants   


Water saving tips   


Energy saving products   


EST and CAfE  


Renewable energy explanations   


      


Advice on reducing waste 0800 585794 


Envirowise Advise on managing unavoidable 


waste http://www.envirowise.gov.uk/ 
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Carbon survey 0800 085 2005 


Carbon saving workshop customercentre@carbontrust.co.uk 


Building design advice   


Carbon footprint calculation   


Action plan tool   


Starter pack   


Enhanced capital allowances   


Public/private sector energy 


management   


Free posters and stickers   


Carbon Trust 


Applied research grants   


      


To promote recycling 020 7922 1230 


For businesses, environment training london@groundwork.org.uk 


Recycling plans   Groundwork 


More activites to make buildings 


green   


      


Education on water use at thames 


water sites 0118 373 8000  


Funding for disadvantaged students 


to study engineering customer.feedback@thameswater.co.uk 


Water-related resources for teachers   


Will give talks to schools and 


organizations about saving water   


Thames Water 


Explains how to audits schools water 


use   


      


Helps schools to perform audits and 


develop action plans with students all@globalactionplan.org.uk 


Audits companies 020 7405 5633 
Global Action Plan 


Audit and action plan for companies   


      


Church Check-up ecocongregation@arocha.org Eco-Congregation 


Greening Worship 0114 263 6421 
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Provides green concepts for 


sermons   


Children, Faith, and the Environment   


Young People and Environmental 


Issues   


Provide two bibles and address for 


eco-groups   


Provide green guidelines for keeping 


church grounds   


Greening Church Spending   


Churchyard Conservation techniques   


Green Lifestyle choices   


Church-community relations   


 


Global Networking   


      


Identify ways to reduce the amount 


of waste you produce 020 70616350 


Help you analyse your waste and 


recycling flows info@londonremade.com 


Recommend activities to increase 


your recycling rates   


recycling campaign management   


Organise how to recycle packaging 


at events   


Help you buy more sustainably   


Design your waste management 


strategy and operations   


Manage resident participation 


monitoring and evaluation   


London Remade 


Assist with contracts, private sector 


bids and local authority contract 


specifications   


      


Seltrans 
Develop travel plan, to reduce car 


use 020 8461 7918 
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 Hold various events to try to 


encourage people to not use cars sarah.cummings@seltrans.co.uk 


      


Tips, checklist to reduce polution 


form your business 08708 506 506         


Background information on current 


climate change situation enquiries@environment-agency.gov.uk  


Information about waste and how to 


deal with it   


Water reduction tips and generic 


reduction plan   


Environment Agency 


Tips to promote green procurement   


      


Quick tips about recylcing 020 8760 5536 


Quick tips about saving water debbie@envibe.co.uk 


Quick tips about saving energy   


Quick tips about travel   


Quick tips about green procurement   


ENVIBE 


Lists about other helpful 


organizations   


 


  


The organizations listed provide these services to individuals, small business or to 


community groups and organizations such as the Croydon Council and other members of the 


ECCP. The information regarding these organizations was compiled in a report for EaST so that 


the team can see who they would like to work with. The contact information from these 


organizations will be used to get in touch with the organizations, and determine more specifics 


about their services as well as find out if they are interested in working with the ECCP.  Also, 


this table was a valuable aspect of the modified EaST website. It will serve as a quick reference 


for citizens to research different NEOs that can help them reduce energy in their home. 
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6.5 Website Content 


  To make EaST’s website meaningful, we updated its content by summarizing a key 


document and suggesting new items for the website.  This deliverable was important because 


the current website was a waste of a valuable resource to communicate with the borough 


population.  The key document for EaST is the Environmental Climate Change Partnership 


Strategic Framework.  This document provides an in‐depth look at why EaST exists and why the 


work EaST does is important.  We summarized the document and broke down each section of 


the document so the webmaster can put each section on the website.  In order to specifically 


involve the schools’ efforts with the community, we provided links to each of the schools’ 


CarbonHub profiles.  Our final deliverable is shown in the following: 


This is a summary of the Environment and Climate Change Strategy (2009‐2011). To read the 


actual document, click here(hyperlink). 


 


Browse by Section 


The Strategy 


Croydon’s Obligation 


Key Challenges and Opportunities for Croydon 


  Energy 


  Domestic Buildings 


  Commercial and Industrial Buildings 


  Transportation 


  Waste 


  Air Pollution 


Key Activity To 2011 


  Reducing CO2 Emissions 


  Improving Recycling and Reducing Waste 


  Continuing Improvement of Street Cleanliness 


  Promoting Public Transport 
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The Strategy 


 


The Environment and Climate Change Strategy was developed by the Environment and 


Climate Change Partnership (ECCP). The ECCP was created in 2003 with representatives from 


local businesses, schools, and community and faith groups. This document was designed to 


outline the short‐term goals and methods of the ECCP with regard to achieving Croydon’s goal 


of lowering its emissions 9.5% by 2011. 


Croydon is striving to be regarded as an example of a green borough. We are encouraging 


more use of public transportation, increasing the population of the centre of the borough form 


4,000 to 20,000 residents, improving the quality of the parks, and expanding our recycling 


services, among many other things. The ECCP is responsible for implementing the strategy as 


well as maintaining the current progress of Croydon. The long‐term goals of the Partnership are 


currently being developed and will be released in 2011. 


 


Croydon’s Obligation 


 


Climate change is a huge challenge that will have far‐reaching effects on our economy, 


society and the environment locally in Croydon, as well as globally. It’s the responsibility of local 


government to ensure the future health, prosperity and success of all residents, businesses and 


wider society in Croydon. We need to cut carbon dioxide emissions from all of the main sources 


by reducing energy consumption, reusing and recycling resources, switching to zero carbon 


energy supplies and offsetting the carbon dioxide emissions that can’t be avoided. 


 


Key Challenges and Opportunities for Croydon 


 


Energy 
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Croydon ranks 13th among the boroughs of London with regard to carbon emissions per 


capita, at 5.5 tonnes. Croydon is in the midst of a £3.5 billion regeneration programme of new 


buildings offering office accommodation, leisure and shopping opportunities, and homes. While 


this will ensure low carbon developments, it will create an increased demand for energy. 


Currently all new buildings are required by Croydon to source 10% of their energy needs from 


renewable sources, as well as meet Code for Sustainable Homes (hyperlink) Level 4. 


 


Domestic Buildings 


   


Croydon is London’s largest borough in terms of population at over 340,000 residents. 


Emissions from the domestic sector make up the largest portion of Croydon’s carbon footprint. 


Croydon has the largest private housing sector in London at over 116,000 homes. 26% are pre‐


1919 and 60% are pre‐1945. Due to the age of the buildings, their energy efficiency is very low, 


leaving room for substantial improvement. The council aims for zero‐carbon homes by 2016. 


Behavioural changes can effect the most change (see What You Can Do (hyperlink) for more 


information), however other changes can be significant. For example, if every light bulb in every 


London home was energy efficient, it could save 575,000 tonnes of CO2 and £139 million per 


year; if all appliances in homes were energy‐efficient, this could translate into savings of £150 


million from electricity bills and 620,000 tonnes of CO2 every year. 


 


Commercial and Industrial Buildings 


   


Croydon has more office floor space than anywhere else in South London with 58,000 m2. 


However, a high share is old stock (1940‐1970) and only 6% is new (1990‐ 2003) compared to 


57% in Reading and 60% in Crawley. Commercial buildings are typically refurbished every ten 


years, and energy efficiency improvements can be more easily made during refurbishment. 


Over 600 local businesses have already signed up to the Environmental Business Excellence 


Support programme ‘ENVIBE’ which offers free tailored support to reduce energy consumption. 
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Expanding this programme and developing a centralised method for monitoring, recognising 


and rewarding carbon savings could deliver significant improvements. 


 


Transportation 


   


There has been a dramatic growth 


in road traffic in the UK over the last 


few years as a result of changes and 


growth in population, retail, leisure 


and commercial activities. The 


consequences can be seen in 


increasing congestion in many parts of 


the borough, deterioration in 


environmental quality due to 


pollution, disturbance, severance, and noise and disadvantages to the local economy because 


of delays caused by congestion. The construction of Croydon Tramlink in 2000 brought a 


sustainable transport system that regularly carries more than 70,000 passengers and removes 


more than 7000 vehicles off the roads each day. Croydon will also benefit from the extension of 


the East London line scheduled to start services in the summer of 2010. A shift towards lower 


carbon modes of transport can be achieved by increasing the attractiveness of these more 


sustainable modes and by taking steps to ensure that the cost of each transport mode reflects 


its true cost in terms of carbon emissions. 


 


Waste 


 


Each year, the UK generates about 100 million tonnes of waste from households, commerce 


and industry. In comparison with other London authorities, Croydon’s performance for 


diverting waste for recycling and composting has been poor, ranked 23rd with a recycling rate of 


20.11%.The Waste Strategy and Recycling Plan 2008/11 (hyperlink) sets out how the Council 
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will increase the amount of waste re‐used and meet the Council’s ambitious recycling target of 


40% in 2010. A key priority will be reducing waste in line with the waste hierarchy (see image). 


Also, from September 2008 the South London Waste Partnership (hyperlink?) will work to 


establish contracts for the transfer, transport and disposal of waste, management of household 


Reuse and Recycling Centres and management of recycling facilities, composting and additional 


treatment. 


 


Air Pollution 


 


Clean air is vital to human health. The Environment Act 1995 requires the Council to 


undertake a process of Local Air Quality Management. As such, the Council has an Air Quality 


Action Plan containing measures it is currently taking and intends to take in the future to 


improve air quality. Croydon has met and will continue to meet existing statutory air quality 


objectives for all but one pollutant: nitrogen dioxide, and this is likely to remain the case 


beyond 2010.A key priority for the Council is to devote similar levels of activity to the domestic 


and commercial sector as have been spent on road traffic in terms of bringing down emissions 


of local air pollutants. In 2009 the Council will produce a draft domestic emissions reduction 


strategy, aimed at identifying simple, low‐cost, quick‐win measures that could be taken to 


reduce emissions of air pollution from homes and identify how these could be funded. 


 


Key Activity To 2011 


For more detailed information about what the council is currently doing, and what they plan to 


do, read the full document here(hyperlink). These summaries provide but a snapshot of the 


plans currently in place. 


 


Reducing CO2 Emissions 


 


  We hope to achieve our reduction of carbon emissions by 9.5% by 2011, as well as 


reduce carbon dioxide emissions by 601 tonnes in the domestic sector. Currently there are 
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programs in place for the installation of insulation in homes, and over 600 businesses have 


joined ENVIBE. Also, all properties controlled by the Council are under a carbon management 


plan. These are just a few of the many things the Council is doing, and there are several actions 


that they plan to do in the coming years. Some of them include increasing the number of 


business involved with ENVIBE, working with the schools to reduce their carbon emissions, 


extending the Council’s requirements for new developments, and developing grant schemes for 


the housing sector based on research as to where the most gains can be made. 


 


Improving Recycling and Reducing Waste 


 


  Croydon has adopted the national goal of recycling 40% of household waste by 2011. 


The Council has recently changed some of its recycling policies, including fortnightly collection 


of glass bottles and jars, mixed cans, paper, textiles and shoes to 120,000 properties, an 


extended collection of plastic/card from 12,000 to 50,000 households, and introducing recycling 


of electrical and electronic equipment at 3 recycling sites, just to name a few. Some of the 


upcoming projects include the expansion of kerbside collections of plastic and cardboard and 


green waste to all households in 2008/09, and introducing estates recycling sites to a total of 


2,350 sites by 2009. Also, campaigns to encourage domestic waste minimisation and recycling 


participation, including door‐knocking, road‐shows, attendance at community events, and 


media adverts – linking in to annual national campaigns, will be started. 


 


Continuing Improvement of Street Cleanliness 


 


  We plan to continually improve the appearance of our community in order to provide a 


clean and healthy environment for all. Some of the foci of our efforts are to reduce the levels of 


litter and detritus to 17%, as well as removing graffiti and vandalism within 5.5 days. We are 


currently removing all graffiti and abandoned vehicles with the help of an SMS hotline for 


residents to contact the Council with information. Also, we are working with local volunteers to 


maintain the cleanliness using information from the people that live there. We plan on 
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instituting monthly cleaning of all streets, with extra cleaning for those areas that need it, like 


the town centre. Litter bins will be installed, and every ward will be visited fortnightly to 


identify issues, such as graffiti. 


 


Promoting Public Transport 


 


We would are emphasizing and improving the public transport system in order to reduce 


road congestion, as well as to reduce the air pollution produced by the excessive number of 


cars on the road. We are currently working with TfL to sponsor new bus lines, as well as looking 


into the feasibility of extending tram lines, and bike and pedestrian routes. Further, we are 


trying to route through traffic around Croydon to reduce our congestion and air pollution. To 


continue our Transportation improvements, we have plans to improve the integration of the 


various modes of transportation, as well as continue to extend the scope of the tram, bike, and 


pedestrian routes, among several other projects.  


• If you want more detail about targets, performance or how we plan to deliver on each 


of our priorities you can refer to these documents: 


o The Waste Strategy and Recycling Plan 


o The Air Quality Action Plan and Supplementary Planning Document on air quality 


o Croydon Council’s Carbon Management Programme and Energy and 


Environmental Sustainability Strategy for Council Housing Stock (private sector 


housing energy and environmental sustainability strategy being developed) 


o The developing Local Development Framework and current UDP 


The Croydon Local Improvement Plan relating to transportation 


The following links will take you to a webpage that displays the carbon footprint for schools 


that are part of the ECCP: 


Rockmount Primary School 


Thornton Heath Children's Centre 


Riddlesdown School 
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Wolsey Schools 


Heavers Farm 
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What You Can Do To Help 
 
Electricity: 
 
Try to use as much natural light as possible! The sun is plentiful and free, and opening shades 
can reduce your electricity bills. 
 
Remember to turn off things that you aren’t using. This includes turning off lights when you 
leave the room, turning off your computer (or at least the monitor, which accounts for up to 
80% of your computer’s total use), unplugging chargers, and anything else that doesn’t need to 
be on.  
 
When you buy new light bulbs, buy energy‐efficient ones. If you need screw‐in bulbs, look for 
fluorescent ones. If you need fluorescent tubes, look for T8 tubes, which are thinner and use 
less energy, while producing the same amount of light. If every light bulb in every London home 
was energy efficient, it could save 575,000 tonnes of CO2 and £139 million per year. 
 
Heating/Cooling: 
 
Try turning down your thermostat to 19° C or 18° C. This small decrease in temperature can 
save you a lot of money on heating bills. 
 
If the heating is on and a room is too hot, try avoiding opening windows to cool it down. 
Instead, adjust the thermostat for a more pleasant temperature. Opening the windows allows 
all that warm air that you just spent money heating up go right out the window! 
 
Travel: 
 
Look to see if you can use public transportation to get to work. With the addition of the new 
TramLink system, getting around Croydon is now easier than ever. Using public transportation 
is cleaner for the environment, reduces congestion on the roads, and can even save you money. 
 
If using public transportation won’t work for you, try carpooling to work. It reduces the number 
of cars on the road, and is much less polluting than each person driving alone. 
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7 Conclusions and Recommendations 


From our research and the visits to selected Croydon schools, we discovered several 


important things about policy changes, the implementation of carbon emission tracking 


software (CarbonHub), and the involvement of the students with the reduction of carbon 


emissions through presentations.   


 


7.1 Implementing Policy Changes 


  Implementing changes in schools is difficult, so it is essential to work with the 


appropriate people to affect these changes. In some schools, the person who is being trained is 


not able to affect the appropriate changes, as they may just be the school ‘champion,’ or just an 


interested teacher. Contact with the headmasters and the site manager is essential to 


implementing the suggested changes. In the schools where the site manager was trained, the 


essential personnel for implementing policy change were already involved. However, in the 


schools where teachers were trained, it was much easier to get in contact with the students 


and spread the changes throughout the school population.  


As such, we recommend that schools not train just one person on CarbonHub, but 


instead train a few people in multiple staff members in the schools’ organization. This will have 


several implications. First, as previously described, the changes will be able to be made in many 


areas of the school, both in policy and education. Further, if the program hinges on one person, 


the program can become unstable and the earned changes can disappear if that one person 


leaves the school. Having several people involved will ensure that the program will continue if 


someone loses employment at the school or goes on an extended leave. 


  Teachers have expressed an interest in seeing the effects of their efforts. As such, we 


advise publishing CarbonHub reports to the entire school. It seems only reasonable that if they 


are being asked to participate and help that they have access to this information. CarbonHub 


carbon footprints and energy usage can be posted in classrooms, or on a poster in the hall, to 


show students where the school stands as far as their carbon emissions is concerned. Using the 


data that CarbonTracker will already be recording; monthly emails can be sent out to the 


67







 


 


teachers with the energy usage trends to allow them to track these as well. This will keep those 


interested teachers involved, and require minimal effort by the faculty who are in charge of the 


tracking program.  


 


7.2 Implementing CarbonHub 


The selection of the faculty members in the schools has already been discussed, but 


several recommendations can be made about the actual training of the faculty. First, hands‐on 


training is very beneficial. The faculty is more involved, and someone is there to answer all of 


the questions that come up, giving the user a much better understanding of the program. 


Furthermore, the training actually gets done, whereas if training material is dropped off at a 


school, there is no way to ensure that the appropriate people are receiving and using the 


material. People were much more willing to sit down and spend some time working with 


CarbonHub when there was a person there to walk them through the software as evidenced by 


our survey. Even though it took about two hours on average to complete the training, the 


trainees did not seem to mind because the continuous interaction with us and the software 


reduced frustration and increased productivity. Although it may seem like overkill, these 


training sessions reinforce the training program and stresses how important the program is. 


However, time constraints are a significant problem for these individual training sessions. Our 


team did not have trouble with opening our own schedules, but teachers tend to be busy 


people. This is especially true around the time of exams or term‐breaks; hence, we only trained 


five schools.  


However effective the training may be, it cannot guarantee that the person will 


continue using the training. Thus, training interested personnel is essential. If a teacher is 


forced to be a part of the process, then they will likely not put any effort into it aside from what 


they have to. This greatly reduces the efficacy of CarbonHub, because it requires a good deal of 


effort, and without someone who is willing to put it in, the training might as well not even 


happen. It was particularly apparent in Thornton Heath, one of the schools that were trained, 
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that they were not participating because they were interested; it did not appear that they 


would be working to implement much from CarbonHub. 


  There was a lot of positive feedback on CarbonHub as well as CarbonTracker. The school 


staff that was trained found the user interface and the data entry easy to use and understand, 


and this was reflected in the surveys they completed.  In addition, CarbonTracker should 


increase the ease of use of CarbonHub because school staff will simply have to input weekly or 


monthly bills into CarbonTracker and it will automatically calculate the yearly totals for each 


section of CarbonHub. We included an additional tool, the Commuting Calculator, which we 


found several ways to employ in the schools in order to make data collection easier for the 


Commuting section, which is the most time‐consuming one. When we showed CarbonTracker 


and the Commuting Calculator to the staff, they were impressed and agreed that all of the 


sections, especially the ones for commuting and waste management, would now be easier to 


compute. Thus we would recommend that whenever a school is trained, the previously 


mentioned tools should be used in conjunction with CarbonHub training. 


 


7.3 Involving Students and Staff 


Involving the teachers with the updates about the progress of the school has been 


previously discussed. The only other possibility for involving the teachers would be to make it 


their responsibility to do things like turn off lights, and close windows when the heating is on. 


This should be brought up in faculty meetings and other previously arranged meetings. 


The student presentations we gave at Rockmount were very simple. We presented to 


year 6 students, 11‐ and 12‐year‐olds, so going into a lot of detail about the causes of global 


warming wasn’t necessary. We covered many of the causes and effects with broad strokes, and 


they seemed to understand them. As such, tailoring the material to the audience is an 


important consideration for future presentations. The students were interested, but it is 


important to not speak over their heads. Saying that carbon emissions come from burning fossil 


fuels, with a brief list of them, is enough to get the point across. An older group of students 


who have a cursory knowledge of chemical reactions can be given a more detailed explanation. 
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Also, keeping the presentation interactive worked very well; by asking simple questions, such as 


“Who knows what some of the causes of global warming are?” and “What is your school doing 


to try and reduce its energy use?” we kept the students involved in the presentation and were 


able to gauge perceptions and activities in the school. This presentation should include 


information about what the students can do, like turning off lights, using more sunlight, etc., so 


that that presentation is informative not only about global warming, but also about steps they 


can take to stop it. 


 


7.4 Incentives for Schools 


  In order to implement the action plan, the school staff typically wants a reason to accept 


this extra work.  Starting with the school as a whole, two recommendations that we suggest are 


a recognition system for the school community or a monetary reward system.  Furthermore, we 


recommend that EaST use CarbonHub to create an inter‐school competition where CO2/person 


or CO2/m
2 are the basis for judging.  The data from CarbonHub can be made public using the 


software or the EaST website and used to track the percentage of carbon reduction in the 


schools, and these percentages can be compared against each other, rewarding those with the 


highest reduction. A reward system, to be developed and implemented by EaST, could then be 


implemented from these ‘emissions reduction standings.’ Another incentive for the schools 


would be for the council to temporarily increase discretionary spending. The money that they 


save can be spent as they see fit, hopefully on more energy‐saving technologies like TRVs and 


improved control of lighting. This increase is only temporary though, because part of the 


reasoning for reducing energy is to reduce costs, not just for the schools, but also for the 


government. If the schools continually use less energy than they are budgeted for, then the 


government can cut their energy budget.  


 


7.5 NonProfit Environmental Organizations 


  From our research, we found several companies that offered free environmental 


services to communities.  We compiled these organizations into a list that EaST could present to 
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organizations in Croydon seeking help with environmentally friendly programs. We recommend 


that EaST work with Global Action Plan because there is only one person in EaST who is partially 


dedicated to working with the large number of schools in the borough.  Global Action Plan is an 


organization that deals with schools to provide auditing services as well as develop action plans 


with students. This organization could be used to implement CarbonHub, and possibly present, 


to schools across Croydon.  CarbonHub, and by extension CarbonTracker, provide a convenient 


way for schools to track their energy use and thus the schools can see the effect of the actions 


suggested in the action plan.  This action is crucial for establishing a long‐lasting usage of 


CarbonHub.  In order to lend the school staff some extra help, any of these organizations can 


provide the personal contact with the schools to help the school staff modify or develop an 


action plan, or simply help them implement certain parts of one already developed and in 


place. Furthermore, these organizations can act as local help centers that schools can contact 


for ideas for an environment awareness day.    


 


7.6 Website Content 


  Since the Croydon Council needs to support the reduction of carbon emissions in 


Croydon, the EaST website should be updated.  The content our team gathered and condensed 


from the EaST mission statement and related documents should replace the current content so 


that visitors can see what the ECCP is and why it is important.  Similarly, visitors would like to 


know what actions they can take to reduce energy use and hence save money.  The current 


website is outdated and hinders anyone’s desires to learn about reducing their carbon 


emissions.  Our modifications are a sound start to the site, so that it can become a respectable 


site where people and organizations can be pointed to learn more about the reduction of 


carbon emissions, the borough’s initiatives, and EaST.  Also, the website could provide a much 


needed central hub that EaST can use to post energy use reports for the borough and 


potentially recognize the best schools in terms of reducing energy.  This type of public 


recognition would certainly satisfy the school’s need to prove that they are doing their part to 


reduce energy consumption. 
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Appendices 


Appendix 1: Quick Guide for CarbonHub 


Go To croydon.thecarbonhub.com 
To log in 


Type your login name and password and click “login” 


 


To calculate your footprint 


Click on the “emissions” tab 


Enter your settings 


Click on organization 


Enter your site 


Click on data input 


Notice bar of buttons for energy, vehicles, travel, etc, in middle of page 


Enter data in appropriate sections for energy, waste, water, etc. 


Click “form is completed” at the bottom of every completed form 


Un‐check “include” if you do not want data included in your footprint 


Click on summary to view footprint 


 


To generate an action plan 


Click on the “reduce” tab, below the “emissions” tab 


Fill in plan settings 


Click on “audit” tab, below “reduce” tab 


Select options that fit your organization 


Click “save” at the bottom of the screen when page is complete 


Notice bar of buttons for energy, vehicles, travel, etc, in middle of page 


Choose appropriate options for energy, vehicles, travel, etc. 


Click on “actions” tab next to “audit” tab 


Check actions that your organization is comfortable with  


Click “save” at the bottom of the screen when page is complete 


Choose appropriate actions for energy, vehicles, travel, etc. 


Click on “targets” tab next to “actions” tab 
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Fill in the targets for your organizations 


Click update plan button 


Click on “progress” tab next to “targets” tab 


Select appropriate progress options 


Click on “summary” tab next to “progress” tab 


View your summary 


 


To view your profile 


Click on “profile” tab next to “emissions” tab 


View your profile 


 


To add a friend 


Click on “network” tab next to “profile” tab 


Click on “invite organizations” tab beneath “network” tab 


Enter appropriate information 


Click “send invitation(s)” button 


 


To see to community 


Click on “community” tab near “profile” tab 


Click on appropriate topic  
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Appendix 2: Rockmount Observations 


Rockmount Observations: 


  For our training session at Rockmount Primary School, two group members trained the 


staff member while the other two group members observed the process and took notes.  We 


went to the guidance councilor’s office where there was one computer.  This office was fairly 


small and the five of us barely fit inside.  Also, this office was partly communal so there were 


several interruptions during the training.   


  During this meeting we found that it was most effective to have one person explaining 


the different function of CarbonHub and the other person giving the staff member the data.  


When both of the group members started to talk, the staff member tried to focus on both 


people instead of focusing on CarbonHub.  Also, the two observing members added an 


unnecessary distraction to this process and since then we have only had two group members 


visit a school. 


  In terms of ease of training, there were a few things that made CarbonHub difficult to 


use.  The first problem was that users had to remember to check the appropriate boxes on each 


form.  If this was forgotten, the form didn’t update and we had to trouble‐shoot the problem.  


The second problem was that multiple parts of CarbonHub contained references to businesses.  


These questions could be ignored but the staff member had to be told to ignore each one of 


these questions.  The third problem was that the commuting data is impossible to estimate 


without some preliminary data.  


  During the follow‐up we noticed that some problems had emerged.  The first issue was 


that the staff member had forgotten the address of the website despite it being on the quick 


reference guide we handed to her.  The second issue was the staff member hadn’t worked with 


CarbonHub since our training and thus did not have the confidence to navigate around the 


website.  Thirdly, the staff member did not have a method for collecting the data so the existing 


data collections problems persisted after the training.  At this point we introduced the 


CarbonTracker to the staff member so they could start the data collection themselves.  The 
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staff member was particularly interested in the program because it could be used as a list of all 


of the information that had to be gathered across the year.   
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Appendix 3: Survey for Staff Member Training 


Carbon Hub Impressions 


Please mark the scale with one number per question. 


1. How easy was it to collect all the required data for input on the CarbonHub? 


(a) Energy                 
        ‐‐1‐‐‐‐‐‐‐2‐‐‐‐‐‐‐3‐‐‐‐‐‐‐4‐‐‐‐‐‐‐5‐‐‐‐‐‐‐6‐‐‐‐‐‐‐7‐‐‐‐‐‐‐8‐‐‐‐‐‐‐9‐‐‐‐‐‐‐10— 


    Very Easy           Moderate           Very Difficult 


               


(b) Water 
        ‐‐1‐‐‐‐‐‐‐2‐‐‐‐‐‐‐3‐‐‐‐‐‐‐4‐‐‐‐‐‐‐5‐‐‐‐‐‐‐6‐‐‐‐‐‐‐7‐‐‐‐‐‐‐8‐‐‐‐‐‐‐9‐‐‐‐‐‐‐10— 


    Very Easy           Moderate           Very Difficult 


 


(c) Travel 
        ‐‐1‐‐‐‐‐‐‐2‐‐‐‐‐‐‐3‐‐‐‐‐‐‐4‐‐‐‐‐‐‐5‐‐‐‐‐‐‐6‐‐‐‐‐‐‐7‐‐‐‐‐‐‐8‐‐‐‐‐‐‐9‐‐‐‐‐‐‐10— 


    Very Easy           Moderate           Very Difficult 


 


(d) Waste 
        ‐‐1‐‐‐‐‐‐‐2‐‐‐‐‐‐‐3‐‐‐‐‐‐‐4‐‐‐‐‐‐‐5‐‐‐‐‐‐‐6‐‐‐‐‐‐‐7‐‐‐‐‐‐‐8‐‐‐‐‐‐‐9‐‐‐‐‐‐‐10— 


    Very Easy           Moderate           Very Difficult 


 


(e) Procurement 
        ‐‐1‐‐‐‐‐‐‐2‐‐‐‐‐‐‐3‐‐‐‐‐‐‐4‐‐‐‐‐‐‐5‐‐‐‐‐‐‐6‐‐‐‐‐‐‐7‐‐‐‐‐‐‐8‐‐‐‐‐‐‐9‐‐‐‐‐‐‐10— 


    Very Easy           Moderate           Very Difficult 


 


 


 


2. How helpful did you find the software to be? 


      (a) With creating a carbon footprint 


        ‐‐1‐‐‐‐‐‐‐2‐‐‐‐‐‐‐3‐‐‐‐‐‐‐4‐‐‐‐‐‐‐5‐‐‐‐‐‐‐6‐‐‐‐‐‐‐7‐‐‐‐‐‐‐8‐‐‐‐‐‐‐9‐‐‐‐‐‐‐10— 


    Very Helpful      Moderate                    Very Unhelpful 
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      (b) With creating an action plan 


        ‐‐1‐‐‐‐‐‐‐2‐‐‐‐‐‐‐3‐‐‐‐‐‐‐4‐‐‐‐‐‐‐5‐‐‐‐‐‐‐6‐‐‐‐‐‐‐7‐‐‐‐‐‐‐8‐‐‐‐‐‐‐9‐‐‐‐‐‐‐10— 


    Very Helpful      Moderate                    Very Unhelpful 


 


      (c) With reducing energy use 


        ‐‐1‐‐‐‐‐‐‐2‐‐‐‐‐‐‐3‐‐‐‐‐‐‐4‐‐‐‐‐‐‐5‐‐‐‐‐‐‐6‐‐‐‐‐‐‐7‐‐‐‐‐‐‐8‐‐‐‐‐‐‐9‐‐‐‐‐‐‐10— 


    Very Helpful      Moderate                    Very Unhelpful 


 


      (d) With addressing your concerns for the school’s carbon emissions 


        ‐‐1‐‐‐‐‐‐‐2‐‐‐‐‐‐‐3‐‐‐‐‐‐‐4‐‐‐‐‐‐‐5‐‐‐‐‐‐‐6‐‐‐‐‐‐‐7‐‐‐‐‐‐‐8‐‐‐‐‐‐‐9‐‐‐‐‐‐‐10— 


    Very Helpful      Moderate                    Very Unhelpful 


 


      (e) With addressing your school’s specific energy situation 


        ‐‐1‐‐‐‐‐‐‐2‐‐‐‐‐‐‐3‐‐‐‐‐‐‐4‐‐‐‐‐‐‐5‐‐‐‐‐‐‐6‐‐‐‐‐‐‐7‐‐‐‐‐‐‐8‐‐‐‐‐‐‐9‐‐‐‐‐‐‐10— 


    Very Helpful      Moderate                    Very Unhelpful 


 


3. How easy to use was this software, overall? 


 


        ‐‐1‐‐‐‐‐‐‐2‐‐‐‐‐‐‐3‐‐‐‐‐‐‐4‐‐‐‐‐‐‐5‐‐‐‐‐‐‐6‐‐‐‐‐‐‐7‐‐‐‐‐‐‐8‐‐‐‐‐‐‐9‐‐‐‐‐‐‐10— 


    Very Easy           Moderate           Very Difficult 


 


4. How comprehensive was the software with regard to energy issues? 


 


        ‐‐1‐‐‐‐‐‐‐2‐‐‐‐‐‐‐3‐‐‐‐‐‐‐4‐‐‐‐‐‐‐5‐‐‐‐‐‐‐6‐‐‐‐‐‐‐7‐‐‐‐‐‐‐8‐‐‐‐‐‐‐9‐‐‐‐‐‐‐10— 


 Not Comprehensive      Right Amount                    Too Comprehensive  
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5. Do you see monitoring energy use as important? 


 


        ‐‐1‐‐‐‐‐‐‐2‐‐‐‐‐‐‐3‐‐‐‐‐‐‐4‐‐‐‐‐‐‐5‐‐‐‐‐‐‐6‐‐‐‐‐‐‐7‐‐‐‐‐‐‐8‐‐‐‐‐‐‐9‐‐‐‐‐‐‐10— 


    Very Important        Moderate              Very Unimportant 


 


 


6. How easy to understand was our instruction? 


 


        ‐‐1‐‐‐‐‐‐‐2‐‐‐‐‐‐‐3‐‐‐‐‐‐‐4‐‐‐‐‐‐‐5‐‐‐‐‐‐‐6‐‐‐‐‐‐‐7‐‐‐‐‐‐‐8‐‐‐‐‐‐‐9‐‐‐‐‐‐‐10— 


    Very Easy           Moderate           Very Difficult 


 


 


7. Were the instructors knowledgeable about the software? 


 


        ‐‐1‐‐‐‐‐‐‐2‐‐‐‐‐‐‐3‐‐‐‐‐‐‐4‐‐‐‐‐‐‐5‐‐‐‐‐‐‐6‐‐‐‐‐‐‐7‐‐‐‐‐‐‐8‐‐‐‐‐‐‐9‐‐‐‐‐‐‐10— 


    Very Knowledgeable             Moderate                Very Unknowledgeable 


 


 


8. What about Carbon Hub did you like or dislike? 


 


 


 


9. What features would you like to see added to or removed from Carbon Hub? 


 


 


 


10. Do you have any further comments? 
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Elect. Amount Incomplete Personal Vehicles - Hire Vehicles - Petrol Amount Incomplete Non-Recycled - Water Volume Incomplete
Elect. Source Incomplete Bicycle Amount Incomplete Hire Car (Petrol) Incomplete Petrol Source Incomplete Waste Amount Incomplete Water Source Incomplete
Renewable Amt. Incomplete Bicycle Source Incomplete Hire Source (Petrol) Incomplete Diesel Amount Incomplete Frequency Incomplete
Renew. Source Incomplete Motorcycle Amt. Incomplete Hire Car (Diesel) Incomplete Diesel Source Incomplete Collections By Incomplete
Nat. Gas Amount Incomplete Motorcycle Source Incomplete Hire Source (Diesel) Incomplete LPG Amount Incomplete Source Incomplete
Nat. Gas Source Incomplete Petrol Amount Incomplete Hire Car (LPG) Incomplete LPG Source Incomplete Recycled -
Oil Amount Incomplete Petrol Source Incomplete Hire Source (LPG) Incomplete Hybrid Amount Incomplete Waste Amount Incomplete
Oil Source Incomplete Diesel Amount Incomplete Hire Car (Hybrid) Incomplete Hybrid Source Incomplete Frequency Incomplete
Biomass Amount Incomplete Diesel Source Incomplete Hire Source (Hybrid) Incomplete Motorcycle Amt. Incomplete Source Incomplete
Biomass Source Incomplete LPG Amount Incomplete Hire Van Incomplete Motorcycle Source Incomplete


LPG Source Incomplete Hire Van Source Incomplete Train Amount Incomplete
Hybrid Amount Incomplete Hire Coach Incomplete Train Source Incomplete
Hybrid Source Incomplete Hire Coach Source Incomplete Tram Amount Incomplete
People Carriers - Employee Vehicles - Tram Source Incomplete
Petrol Amount Incomplete Emp. Car (Petrol) Incomplete Bus Amount Incomplete
Petrol Source Incomplete Car Source (Petrol) Incomplete Bus Source Incomplete
Diesel Amount Incomplete Emp. Car (Diesel) Incomplete Underground Amt. Incomplete
Diesel Source Incomplete Car Source(Diesel) Incomplete Under. Source Incomplete


Emp. Car (LPG) Incomplete Walking Amount Incomplete
Car Source (LPG) Incomplete Walking Source Incomplete
Emp. Car (Hybrid) Incomplete Bicycle Amount Incomplete
Car Source (Hybrid) Incomplete Bicycle Source Incomplete
Employee Van Incomplete
Van Source Incomplete
Other -
Air Travel (Domestic) Incomplete
Domestic Source Incomplete
Air Travel (Short) Incomplete
Short Source Incomplete
Air Travel (Long) Incomplete
Long Source Incomplete
Taxi Distance Incomplete
Taxi Source Incomplete
Taxi # Journeys Incomplete
Train Incomplete
Train Source Incomplete
Train # Journeys Incomplete
Tram Incomplete
Tram Source Incomplete
Tram # Journeys Incomplete
Hotels -
Nights in UK Incomplete
UK Nights Source Incomplete
Nights Abroad Incomplete
Abroad Source Incomplete


Work Summary
Waste WaterEnergy Vehicles Travel Commuting
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Notes:
→ The tabs colored green are the only ones that are entered into CarbonHub.


One thing that CarbonHub asks for is the total distance traveled by all of the employees and students, separated by type of transportation, for the entire year. That is a very tall order. However the Commuting 
Calculator makes the task much more managable. Each person is entered into the calculator with their one-way travel data, separated by mode. The calculator will then extrapolate that data across the entire 
school year, for both directions. Able to handle up to 1470 people, the calculator will be more than adaquite for most facilities. Have more than 1470 people? Simply use a second form and add the totals. The 
totals can be copied directly into the 'Commuting' tab for entry into CarbonHub.


This data can be acquired through moderately simple means. An email survey can be sent to employees, and a simple homework assignment can be given to the students. Then the data just needs to be 
entered into the form. This part may be time consuming, but not nearly as time consuming as doing it by hand. Also, if your organization has an eco-council or similar body, the work can be split amongst all 
members.


Summary Tab


This feature makes it very easy for you, the user, to see at a glance what has been completed and what hasn’t. In plain english it will display 'Complete' or 'Incomplete' depending on the data entry for that 
particular field. If a field requires a numeric input, such as distance, the summary will display 'Complete' only when a number has been entered. This allows you to enter notes into a field, such as 'Ask Ted,' 
while still maintaining the accuracy of the summary tab. Unfortunately, this feature does not work for the source field, because you can enter anything into that field, as your souce could be any number of 
things, and CarbonTracker needs to be able to recognize all of them. Each piece of data has its own field on the Summary Tab, so that you can see very specifically what information you need to track down.


CarbonHub asks for totals of energy usage, distances traveled, waste, etc. for the entire year. Adding up all of that data is tedious and time-consuming. With CarbonTracker that is no more. All data that is 
accumulated throughout the year can be entered as you get it to prevent this pileup of work. Next to each data field is an area to enter monthly usage, with the total automatically displayed at the end of the row. 
By inputing the bills every month, the last month of the year requires as much work as the first! Waste data entry is only slightly different, with the allowance for weekly rubbish collections, and the entries being 
vertical as opposed to horizontal. These totals can be copied directly into the appropriate field.


Simple Source Selection
Every piece of data needs to be cited as to where it came from. Every source box is actually a drop-down menu with all of the common options for the source. If there is a common source for your data that is 
not on the list, just select 'Other' from the list and then type the name of the source in the yellow box next to 'Other' in the 'Source Options' area. You can also type the name of the source directly into the box. To 
clear a cell, simply select it and press 'Backspace.'


Commuting Distance Calculator


Instructions
Thank you for using CarbonTracker, the partner tool for CarbonHub that allows you to track your year-round usage across all six areas in an easy-to-use package. CarbonTracker provides a simple way to log 
monthly bills, weekly rubbish collections, and other relevant data that you may collect over the course of the year so that when the annual CarbonHub data entry comes around, everything you need is right at 
your fingertips. CarbonTracker is just as intuative as CarbonHub, with a few extras to save you time and effort. Just input your data in the proper field! Want to know about some of the features of 
CarbonTracker? Keep on reading!


Features:
Monthly Bill Entry with AutoSum
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Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Total
Source of Energy Total Amount Source of Info


Electricity (kWh) 0
Renewable Electricity (kWh) 0
Natural Gas (kWh) 0
Heating Oil (litres) 0
Biomass Boiler (kg) 0


Source Options:
Bill
Invoice
Expense
Meter Reading
Other


Amount of Energy


Monthly Entry


Energy
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Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Total
Type of Vehicle Total Distance/Quantity Source of Info


Bicycles 0
Motorcycles 0
Petrol Cars 0
Diesel Cars 0
LPG Cars 0
Hybrid Cars 0


Type of Fuel for Carrier Total Distance/Quantity Source of Info
Petrol 0
Diesel 0


Source Options:
Bill
Invoice
Expense
Other


Vehicles


Distance Traveled OR Quantity of Fuel


Monthly Entry


Organisation-owned Goods and People Carriers


Organisation-owned Personal Vehicles


Distance Traveled OR Quantity of Fuel


Can be in miles or km, but all must be in the same units.
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Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Total
Method of Travel Total Distance/Quantity Source of Info


Hire Car (Petrol) 0
Hire Car (Diesel) 0
Hire Car (LPG) 0
Hire Car (Hybrid) 0
Hire Van 0
Hire Coach 0


Employee Car (Petrol) 0
Employee Car (Diesel) 0
Employee Car (LPG) 0
Employee Car (Hybrid) 0
Employee Van 0


Number of Journeys Avg. Distance
Air Travel (Domestic) 0
Air Travel (Short Haul) 0
Air Travel (Long Haul) 0
Taxi 0
Train 0
Tram 0


Location Nights Source of Info
In the UK 0
Abroad 0


Source Options:
Bill
Invoice
Expense
Other


Travel
Monthly Entry


Distance Traveled OR Quantity of Fuel


Can be in miles or km, but all must be in the same units.


Employee Vehicles (for work-related activities)


Hire Vehicles (for work-related activities)


Other Transport (for work-related activities)


Hotels
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Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Total
Method of Travel Total Distance/Quantity Source of Info


Petrol Car 0
Diesel Car 0
LPG Car 0
Hybrid Car 0
Motorcycle 0
Train 0
Tram 0
Bus 0
Underground 0
Walking 0
Bicycles 0


Source Options:
Bill
Invoice
Expense
Other


The Commuting Calc. tab can be used to calculate the yearly commuting of the students and staff using their daily travel data. 


Commuting


Monthly Entry


Distance Traveled OR Quantity of Fuel
Can be in miles or km, but all must be in the same units.
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1100 940 660 360 240 Bag 8ydFEL 6ydFEL 1100 940 660 360 240 Bag 8ydFEL 6ydFEL


Collected Collected


Weight 1100 940 660 360 240 Bag 8ydFEL 6ydFEL Weight 1100 940 660 360 240 Bag 8ydFEL 6ydFEL
Pickup 1 Pickup 1
Pickup 2 Pickup 2
Pickup 3 Pickup 3
Pickup 4 Pickup 4
Pickup 5 Pickup 5
Pickup 6 Pickup 6
Pickup 7 Pickup 7
Pickup 8 Pickup 8
Pickup 9 Pickup 9
Pickup 10 Pickup 10
Pickup 11 Pickup 11
Pickup 12 Pickup 12
Pickup 13 Pickup 13
Pickup 14 Pickup 14
Pickup 15 Pickup 15
Pickup 16 Pickup 16
Pickup 17 Pickup 17
Pickup 18 Pickup 18
Pickup 19 Pickup 19
Pickup 20 Pickup 20
Pickup 21 Pickup 21
Pickup 22 Pickup 22
Pickup 23 Pickup 23
Pickup 24 Pickup 24
Pickup 25 Pickup 25
Pickup 26 Pickup 26
Pickup 27 Pickup 27
Pickup 28 Pickup 28
Pickup 29 Pickup 29
Pickup 30 Pickup 30
Pickup 31 Pickup 31
Pickup 32 Pickup 32
Pickup 33 Pickup 33
Pickup 34 Pickup 34
Pickup 35 Pickup 35
Pickup 36 Pickup 36
Pickup 37 Pickup 37
Pickup 38 Pickup 38
Pickup 39 Pickup 39
Pickup 40 Pickup 40
Pickup 41 Pickup 41
Pickup 42 Pickup 42
Pickup 43 Pickup 43
Pickup 44 Pickup 44
Pickup 45 Pickup 45
Pickup 46 Pickup 46
Pickup 47 Pickup 47
Pickup 48 Pickup 48
Pickup 49 Pickup 49
Pickup 50 Pickup 50
Pickup 51 Pickup 51
Pickup 52 Pickup 52
Total 0 0 0 0 0 0 0 0 0 Total 0 0 0 0 0 0 0 0 0


Collections Made By:
Croydon Council


By Weight
OR


Collection Frequency
times per year


Please mark with an X.


Recycled Waste


times per year


By Weight


Non-Recycled Waste


By Bin Types By Bin Types
Weight(kg)Weight(kg)


Collection Frequency


Source Options:
Bill
Invoice


Source of Info


Expense
Other


Other


Bin Types Log (Number Per Pickup)


OR


Recycled Waste Log (kg)Non-Recycled Waste Log (kg) Bin Types Log (Number Per Pickup)


OR


Waste


Other


Source Options:
Bill
Invoice
Expense


Source of Info


OR
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Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Total
Total Volume Source of Info


Cubic Meters of Water 0


Source Options:
Bill
Invoice
Expense
Meter Reading
Other


Monthly Entry


Volume in Cubic Meters


Water
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Yearly Total: 0 0 0 0 0 0 0 0 0 0 0
Last Name First Name Petrol Car Diesel Car LPG Car Hybrid Car Motorcycle Train Tram Bus Underground Walking Bicycles


Last Name First Name Petrol Car Diesel Car LPG Car Hybrid Car Motorcycle Train Tram Bus Underground Walking Bicycles


This sheet is to help you calculate the amount of travel per person per year for each method of travel. Each person, both student and faculty, should submit the 1-way distance to
school, in miles or km as long as it is consistent, for each mode of travel. It will automatically be calculated how much that would be over the course of the year for both directions.


Commuting Calculation Form
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mi. mi.


mi. mi.


mi. mi.


mi. mi.


mi. mi.


mi. mi.


mi. mi.


mi. mi.


mi. mi.


mi. mi.


mi. mi.


mi. mi.


mi. mi.


mi. mi.


mi. mi.


mi. mi.


mi. mi.


mi. mi.


mi. mi.


mi. mi.


mi. mi.


mi. mi.


School Travel Survey School Travel Survey


Petrol Car


Diesel Car


Please find out how far, in miles, you travel
to school, and write it in the box next to 


how you get to school


Petrol Car


Diesel Car


Underground


Walking


LPG Car


Hybrid Car


Motorcycle


Train


Please find out how far, in miles, you travel


how you get to school
to school, and write it in the box next to 


Tram


Bus


Tram


Bus


Underground


Walking


LPG Car


Hybrid Car


Motorcycle


Train


Please find out how far, in miles, you travel Please find out how far, in miles, you travel
to school, and write it in the box next to to school, and write it in the box next to 


Bicycles


School Travel Survey School Travel Survey


Bicycles


Diesel Car Diesel Car


LPG Car LPG Car


how you get to school how you get to school


Petrol Car Petrol Car


Train Train


Tram Tram


Hybrid Car Hybrid Car


Motorcycle Motorcycle


Walking Walking


Bicycles Bicycles


Bus Bus


Underground Underground
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Appendix 6: Surveys from the Five Croydon Schools 


Rockmount Survey 
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Thornton Heath Survey 
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Heavers Farm Survey 
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Wolsey Primary and Juniors Survey


 


102
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Riddlesdown Survey
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Appendix 7: Summary of Survey Results 
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Appendix 8: The Generic Action Plan 


Action Plan Suggestions 


     


  After reviewing the school’s CarbonHub account, any audits of the school that were 


available, and our own observations of your school, a suggested action plan has been compiled. 


Any suggestions that were made from CarbonHub that fit with your school have been added to 


the plan, and have been modified if necessary, to provide more personalized help. The same 


was done for suggestions from audits of the school. While walking through the school, 


suggestions have been made by the team as well, which have been added to the plan. These 


suggestions seem like they could be reasonably accepted and followed by your school. It is 


hoped that by following these suggestions the school can help the Borough of Croydon to 


reduce its carbon emissions. 


 


  Check to see if the heating is left on during the summer months. If this heating were 


turned off when it was already warm in the building, your school could save a large amount of 


money instead of paying for that heat. In audits from a number of schools, it has been shown 


that heating is a large waste of energy (CEN, 2008, 1). The energy used to produce that heat 


could also be saved, reducing your carbon emissions. This task can be completed by a site 


manager by the end of one month. 


• If the site manager simply turns off the heating in early May, this task should be 


accomplished.  


• The heating should be turned back on when necessary, most likely sometime in 


September.  


• If your heating is turned off for May, June, July, and August, you can remove the heating 


bill for those months. 


 


  In addition, the heat in your school can be turned down by three degrees year‐round. 


These three degrees should not produce a noticeable change in the temperature of the school, 


but due to the exponential nature of the energy required to produce heat, a large amount of 
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energy can be saved by such a small change (CEN, 2008, 1). This task can be completed by a site 


manager by the end of three months. 


• If the site manager turns down the heat by 3 degrees once and leaves it there, this task is 


accomplished.  


• If the heat is left 3 degrees lower year round, it can reduce the school’s energy by 20 to 


25 percent. 


 


  Also, lights in the hall way can be turned off during the day, as most of the hallway is lit 


very well by windows. On darker days or in shady areas some lights may be necessary, but lights 


could be turned on by necessity instead of turned on be default. . Using sunlight to light rooms 


wherever possible is a simple but large energy saver (EPA’s Green Lights Program, 2007, 5).  


This task can be completed by a site manager or by teachers by the end of four months. 


• As teachers or staff walk through hall,s they should turn on lights as needed, and turn 


them off when they are no longer necessary.  


• This provides instant savings and can make the school feel cooler to the occupants. 


 


  In the classroom, the same issue arises, where the entire ceiling does not need to be lit. 


It seems that most classrooms are lit well enough simply by using one bank of lights, and 


leaving any other banks turned off. By only using lights where necessary, teachers can save 


energy (EPA’s Green Lights Program, 2007, 5) as well as set an example about saving energy to 


the students (Croydon Cabinet Report). This task can be completed by teachers by the end of 


four months. 


• When teachers require lighting in the classroom, they should only turn on one bank of 


lights.  


• If they require more lighting, they should turn more lights on one bank at a time until 


sufficient light is provided. 


• This provides instant savings, and could reduce your electric energy use by 10 to 15 


percent. 
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  Your school can lower some of its electricity bills by opening windows in warm areas of 


the school. Often, open windows are a cheap and carbon‐free way of cooling down rooms. Air 


conditioning is often used in excess and can be replaced by open windows. If open windows are 


not sufficient, try simply lowering the air conditioning level. This task can be completed by 


teachers by the end of four months. 


• The site manager should turn off air conditioners and leavewindows open for a week.  


• If a  room is too hot, close windows and turn on air conditioner at a lower power than it 


was at to begin with, for a week.  


• If the room is still too hot, turn the air back up a little for the next week. If it is still 


bearable, try turning the air down further for a week.  


• Try to use the least amount of energy possible to cool the room.  


 


  T8 bulbs are an easy way to save energy. They last longer, shine just as bright, and use 


less as energy than incandescent bulbs, halogen bulbs, or even the older tungsten models 


(EPA’s Green Lights Program, 2007, 5). Check to see if you can replace the bulbs in your school 


to more efficient bulbs. If your lamps are not compatible with T8 bulbs, see if your school can 


afford replacing those lamps with lamps that could accommodate a T8 bulb. This task can be 


completed by a site manager by the end of five months. 


• Walk around the school checking to see if your school uses T8 bulbs. 


• If not, purchase some. 


• When a bulb dies, the site manager can replace it with the T8 bulb. 


• Each bulb will use about 75% of the energy that an incandescent bulb uses.  


   


 


  If the windows in your school are not double paned, that is a good way that you can 


save on your heating. A large amount of heat can escape through single paned windows, but 


with double paned windows, the heat stays in the building (CEN, 2008, 1). This way, your 


building will use less heat, saving your school money and reducing carbon emissions. This task 


can be completed by a site manager by the end of five month   


109







 


 


• The site manager should check to see if each window of the school is double paned. 


• If not, the school should purchase as many double paned windows as necessary. 


• The site manager should replace all single paned windows with double paned ones, 


preferably before the winter months. 


 


  It also may be worth installing individual temperature regulators in each classroom. 


These regulators can be useful in reducing the school’s heating bill (CEN, 2008, 1). That way, if 


one room becomes too warm for the people in it, a teacher can turn down the temperature. 


Otherwise, the teacher will open a window to cool the room, and that heat energy will be 


wasted. If the teacher can turn down the heat by him or herself, that energy can be saved. This 


task can be completed by a site manager by the end of six months. 


• Buy thermo‐regulator valves. 


• Have the site manager install them on heating pipes in rooms. 


• This could save about 20% of the heating bill. 


 


Try to install sensors on the lights in your school. Often lights are left on in empty 


rooms, and this wastes electricity. If the lights were on a timer, the light would shut off 


automatically and save that electricity. Light sensors are a good way to reduce lighting use 


(CEN, 2008, 1). If you already have light sensors in your school, check to see if they need to be 


repaired. A few of the schools in the borough have broken light sensors which make the lights 


stay on longer than necessary. Make sure that your sensors are working and calibrated to turn 


lights off after only several minutes. Any sensors that are broken should be repaired or 


replaced. This task can be completed by a site manager by the end of six months. 


• Walk into a room to turn on the lights and then leave the room. 


• Check if the lights turn off in a reasonable amount of time. 


•  If they do not, have the site manager fix existing light sensors or buy and install new 


ones.  
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Your school can save a lot of money by recycling more of its waste. By working with 


Croydon Council, your school can procure more recycle bins. Every bin of recycling is ten times 


cheaper to dispose of than a bin of rubbish. This task can be completed by a site manager by 


the end of six months.  


• Contact Julie O’Maley at the Corydon Council, at julie.o'maley@croydon.gov.uk, to 


retrieve another recycling bin.  


• Place recyclable waste in this bin. 


•  If three of the waste bins are replaced, 38% of the current waste budget could be saved. 


 


 


To fill those recycling bins, it would be worth while to place smaller recycling bins 


around the schools. Students and teachers could place more of their recyclable waste in these 


bins instead of in the rubbish. . This would help to reduce the school’s carbon as well as work as 


an example to the students to promote recycling (Croydon Cabinet Report). This task can be 


completed by a site manager by the end of seven months. 


• Purchase small bins to place in the classrooms, and inform the children that they should 


place recyclables in the bin.  


• The Sixth year Eco‐Council members should collect the bins and empty them into the 


larger recycling bin outside weekly.  


 


Your school should check to see if it is a good candidate for sources of renewable energy 


like solar panels or wind turbines. Sources of renewable energy can be very costly at first but 


will usually pay the school back whatever it has spent in energy savings over time. Renewable 


sources of energy also serve as a great example to students and the rest of the community of 


carbon reduction efforts. This task can be completed by a site manager by the end of seven 


months. 


• Contact the Environment and Sustainability Team of the Croydon Council at 


Will.Walker@croydon.gov.uk to find out if you school is eligible for funding towards 


renewable energy. 
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• Request information about non‐profit organizations in Croydon that help to find funding 


for energy savings, and contact those organizations. 


• If funding is available, contact the Croydon Council to have your renewable energy 


source plans created. 


 


  With these suggestions, you school should implement as much as it is comfortable with. 


The Council is enacting similar action plans in schools throughout the borough, and with the 


help of your school we can reach our carbon emissions goal. If any problems arise please feel 


free to contact the Council at Will.Walker@croydon.gov.uk. We hope that your school can 


adopt a carbon reducing mindset, so that carbon reduction can continue into the future. Your 


school can consistently use less and less energy as these plans progress and as you continue 


monitoring your emissions with CarbonHub. Thank you for working with us. 
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This is the Excel Sheet that goes with the written report: 
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Appendix 9: The Rockmount Presentation 
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U"lity kWh % £ % kgCO2 %
Electricity 466686 18 37676 37 ‐ ‐
Gas 2197461 82 63375 63 ‐ ‐


£/yr Energy Savings (kWh/yr) CO2 (Tonnes/yr) Cost of Upgrade (£) Payback Time (Years)
955 26641 6.571 0 0
4753 164810 30.49 25800 5.4
3761 130428 24.129 20000 5.4
2868 99444 18.397 5300 1.85
2393 82984 15.352 0 0
1232 16170 8.683 19050 15
563 19519 3.611 820 1.5
559 20487 3.79 3542 6.3
318 4176 2.243 1800 5.66
271 3351 1.799 300 1


505 4000 ‐ 10000 20


U"lity kWh % £ % kgCO2 %
Electricity 75326 24 6400 44 32390 42
Gas 235441 76 8240 56 44730 58


£/yr Energy Savings (kWh/yr) CO2 (Tonnes/yr) Cost of Upgrade (£) Payback Time (Years)
1013 28930 ‐ 0 0
480 5649 ‐ 0 0
350 4080 ‐ 0 0
167 1959 ‐ 0 0
1055 30140 ‐ 4130 3.9


‐ ‐ ‐ Inexpensive 0.5 ‐ 2
‐ ‐ ‐ Inexpensive ‐


480 5649 ‐ 0 0
‐ ‐ ‐ £5/faucet ‐
‐ ‐ ‐ 0 0
‐ ‐ ‐ £30/buT ‐


228 3252 1.399 25200 111
512 7318 3.147 23625 92


U"lity kWh % £ % kgCO2 %
Electricity 64590 22 5490 30 27260 33
Gas 70970 24 2484 14 13770 17
Oil 155000 53 10075 56 40920 50


£/yr Energy Savings (kWh/yr) CO2 (Tonnes/yr) Cost of Upgrade (£) Payback Time (Years)
804 14460 ‐ 0 0
550 6459 ‐ 0 0
412 4844 ‐ 0 0


‐ ‐ ‐ Inexpensive ‐
287 3373 ‐ 0 0


852 7100 3.053 47250 55
463 3861 1.66 30240 65


Renewable Energy Op/ons
Solar Photovoltaics (Flat Roof)
Solar Photovoltaics (Flat Roof Small InstallaWon)


Control of LighWng
Switch Off Equipment
Draught Proofing
T12 to T8 LighWng Conversion


Proposed Energy Saving Methods
Es/mated Annual Savings


Descrip/on
Reduce Internal Temperature


Forestdale Primary


Current Energy Consump/on


Annual Consump"on Annual Cost Annual CO2 Emissions


Renewable Energy Op/ons
Solar Photovoltaics (Hall Roof)
Solar Photovoltaics (Year 3 Roof)


Draught Proofing
Turning off office equipment when not in use
Install Water Aerators
Install water saving devices in toilets
Install water buTs to down pipes


Switch off equipment
Control of lighWng (Task LighWng)
Conversion to higher efficiency bulbs
Roof InsulaWon
Insulate pipes


Proposed Energy Saving Methods
Es/mated Annual Savings


Descrip/on
Reduce Internal Temperature


Cyprus Juniors


Current Energy Consump/on


Annual Consump"on Annual Cost Annual CO2 Emissions


InstallaWon of a Wind Turbine


Es/mated Annual Savings


Current Energy Consump/on
Annual CO2 EmissionsAnnual Consump"on Annual Cost


Descrip/on
Drab and implement an energy policy
Install Building Energy Management System
Install 2 variable temperature circuits to main plant room
Fit thermostaWc radiator valves (TRVs) to all radiators
Reset heaWng system Wmes in main building plant room
Replace T8 switch start lighWng (electromagneWc ballast) with electronic ballast T8 lighWng.
Install radiator panels to all radiators mounted to external solid walls
Install cavity wall insulaWon to St Edwards


Virgo Fidelis Convent Senior School


Proposed Energy Saving Methods


Install Wmers to all photocopiers and printers bar hot wax printers


Renewable Energy Op/ons


Install occupancy sensors
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U"lity kWh % £ % kgCO2 %
Electricity 147260 25 12520 45 62140 42
Gas 436010 75 15260 55 84590 58


£/yr Energy Savings (kWh/yr) CO2 (Tonnes/yr) Cost of Upgrade (£) Payback Time (Years)
2702 77200 ‐ 0 0
939 11045 ‐ 0 0
332 3900 ‐ 144 0.43
122 ‐ ‐ 0 0
300 3520 ‐ 0 0


‐ ‐ ‐ 200 ‐


3604 51485 22.138 292950 81
465 6643 2.857 42000 90


U"lity kWh % £ % kgCO2 %
Electricity 114677 35 9750 57 49000 55
Gas 210571 65 7369 43 40000 45


£/yr Energy Savings (kWh/yr) CO2 (Tonnes/yr) Cost of Upgrade (£) Payback Time (Years)
731 8601 ‐ 0 0
472 13480 ‐ 0 0
440 5130 ‐ 0 0
590 ‐ ‐ 0 0


‐ ‐ ‐ Inexpensive 0.5 ‐ 2
‐ ‐ ‐ 0 0
‐ ‐ ‐ £30/buT ‐


376 5371 2.31 34650 92
171 2441 1.05 18900 111
228 3255 1.4 25200 111
775 11068 4.759 78750 105


U"lity kWh % £ % kgCO2 %
Electricity 520090 17 44,210 23 21948 25
Gas 563630 18 19727 10 109340 13
Oil 2031560 65 132051 67 536330 62


£/yr Energy Savings (kWh/yr) CO2 (Tonnes/yr) Cost of Upgrade (£) Payback Time (Years)
9714 166090 ‐ 0 0
4420 52009 ‐ 0 0
2486 29249 ‐ 0 0


‐ 5086 2.187 31500 ‐
‐ 5819 2.502 20000 ‐
‐ 85449 36.742 238140 ‐


Wind Turbine
Solar Photovoltaics (All Available Roof Space)


Control of lighXng
Conversion to energy efficient light


Renewable Energy Op/ons
Solar Photovoltaics (Pitched Roof)


Proposed Energy Saving Methods
Es/mated Annual Savings


Descrip/on
Reduce temperature and increase heaXng control


Solar Photovoltaics (All Roof Spaces Used)


Riddlesdown High School


Current Energy Consump/on


Annual Consump"on Annual Cost Annual CO2 Emissions


Renewable Energy Op/ons
Solar Photovoltaics (Hall Roof)
Solar Photovoltaics (Main Roof)
Solar Photovoltaics (West Roof)


Control of LighXng
Train Staff to Use ThermostaXc Radiator Valves
Insulate pipes
Install water saving devices in toilets
Install water buTs to down pipes


Es/mated Annual Savings


Descrip/on
Switch Off Equipment
Reduce Internal Temperature


Current Energy Consump/on


Annual Consump"on Annual Cost Annual CO2 Emissions


Proposed Energy Saving Methods


Solar PhotovolaXcs (Small InstallaXon)


Proposed Energy Saving Methods


Heavers Farm


Howard Primary


Control of LighXng
Install Timer on VenXlaXon System


Renewable Energy Op/ons
Solar PhotovolaXcs (Large InstallaXon)


Descrip/on
Reduce Internal Temperature
Switch Off Equipment
Energy Efficient LighXng
Train Staff to Use ThermostaXc Radiator Valves


Es/mated Annual Savings


Current Energy Consump/on


Annual Consump"on Annual Cost Annual CO2 Emissions
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U"lity kWh % £ % kgCO2 %
Electricity 87480 18 7,440 35 36920 32
Gas 398510 82 13948 65 77310 68


Proposed Energy Saving Methods


£/yr Energy Savings (kWh/yr) CO2 (Tonnes/yr) Cost of Upgrade (£) Payback Time (Years)
740 8748 ‐ 0 0
558 6561 ‐ 0 0
724 8508 ‐ 0 0
106 3030 ‐ ‐ ‐


1546 69340 5.704 32544 21
1124 9368 4.026 63000 56
468 3903 1.678 26250 56


U"lity kWh % £ % kgCO2 %
Electricity 95960 32 8,160 53 40500 50
Gas 207800 68 7273 47 40310 50


£/yr Energy Savings (kWh/yr) CO2 (Tonnes/yr) Cost of Upgrade (£) Payback Time (Years)
820 9596 ‐ 0 0
791 9298 ‐ 0 0
612 7197 ‐ 0 0


1424 11868 5.103 73500 52
712 5934 5.225 36750 52
2136 17801 7.655 110250 52


U"lity kWh % £ % kgCO2 %
Electricity 67670 94 5,750 97 28560 97
Gas 4320 6 151 3 840 3


£/yr Energy Savings (kWh/yr) CO2 (Tonnes/yr) Cost of Upgrade (£) Payback Time (Years)
131 1540 ‐ 0 0
120 1440 ‐ 0 0
105 1230 ‐ 0 0
80 1000 ‐ 580 7


216 3090 1.329 26200 117Solar Photovoltaics


Control of lighRng
T12 to T8 Conversion
Cavity wall insulaRon


Renewable Energy Op9ons


Proposed Energy Saving Methods
Es9mated Annual Savings


Descrip9on
Reduce internal temperature


Thornton Heath Children's Centre


Current Energy Consump9on


Annual Consump"on Annual Cost Annual CO2 Emissions


Renewable Energy Op9ons
Solar Photovoltaics (Adding To Original Display)
Solar Photovoltaics (Pitched Roof)
Solar Photovoltaics (All Roof Spaces Used)


Descrip9on
Control of lighRng
Conversion to energy efficient light
Switch off equipment


Annual Consump"on Annual Cost Annual CO2 Emissions


Proposed Energy Saving Methods
Es9mated Annual Savings


Ridgeway Primary


Splar Photovoltaics (Large InstallaRon)


St James


Current Energy Consump9on


Double glazing windows


Renewable Energy Op9ons
Ground Source Heat Pump


Splar Photovoltaics (Small InstallaRon)


Descrip9on
Control of lighRng
Switch off equipment
Conversion to energy efficient light


Es9mated Annual Savings


Current Energy Consump9on


Annual Consump"on Annual Cost Annual CO2 Emissions
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U"lity kWh % £ % kgCO2 %
Electricity 117611 33 10,000 55 ‐ ‐
Gas 233889 67 8186 45 ‐ ‐


£/yr Energy Savings (kWh/yr) CO2 (Tonnes/yr) Cost of Upgrade (£) Payback Time (Years)
1449 41410 ‐ 0 0
654 ‐ ‐ ‐ ‐
1048 29940 ‐ 6104 5.8
1000 11761 ‐ 0 0
750 8821 ‐ 0 0


1138 16262 6.993 47250 42
171 2439 1.049 9450 55
154 2195 9.44 9450 61


U"lity kWh % £ % kgCO2 %
Electricity 119430 16 10,150 31 50400 29
Gas 642980 84 22504 69 124740 71


£/yr Energy Savings (kWh/yr) CO2 (Tonnes/yr) Cost of Upgrade (£) Payback Time (Years)
179.9 ‐ ‐ 720 ‐
1440 41150 ‐ 0 0
1020 11943 ‐ 0 0
761 8957 ‐ 0 0
5000 142890 ‐ 20000 4


1567 22379 9.623 63370 40
617 8816 3.791 27300 44
119 1695 0.729 6300 53
356 5086 2.187 15750 44
1282 18310 7.873 51030 40


U"lity kWh % £ % kgCO2 %
Electricity 65880 16 5,600 32 27800 30
Gas 341680 84 11958 68 66290 70


£/yr Energy Savings (kWh/yr) CO2 (Tonnes/yr) Cost of Upgrade (£) Payback Time (Years)
1470 41990 ‐ 0 0


‐ ‐ ‐ 354 ‐
560 6588 ‐ 0 0
1531 43740 ‐ 0 0
420 4941 ‐ 0 0


3497 49962 21.484 143640 41
621 8875 3.816 28350 46


Renewable Energy Op/ons
Large Photovoltaic
Small Photovoltaic


Install TRV's
LighWng Control
Roof InsulaWon
Turn Off Equipment


Proposed Energy Saving Methods
Es/mated Annual Savings


Descrip/on
Reduce Internal Temperature


Roof Area E Photovoltaic


Wolsey Infants


Current Energy Consump/on


Annual Consump"on Annual Cost Annual CO2 Emissions


Renewable Energy Op/ons
Roof Area A Photovoltaic
Roof Area B Photovoltaic
Roof Area C Photovoltaic
Roof Area D Photovoltaic


Reduce Internal Temp (1C)
LighWng Control
Turn Off Equipment
Install Boiler


Proposed Energy Saving Methods
Es/mated Annual Savings


Descrip/on
Install TRV's


Whitehorse Infant


Current Energy Consump/on


Annual Consump"on Annual Cost Annual CO2 Emissions


Current Energy Consump/on


Annual Consump"on Annual Cost Annual CO2 Emissions


Es/mated Annual Savings
Proposed Energy Saving Methods


Descrip/on
Reduce Internal Temp
Install TRV's
Roof InsulaWon
LighWng Behavior


Renewable Energy Op/ons


SW Yr 6 Roof Photovoltaic


Turing Off Equipment


SE Rear Roof Photovoltaic
SW Yr 5 Roof Photovoltaic


West Thornton Primary
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U"lity kWh % £ % kgCO2 %
Electricity 83844 16 7,130 32 35382 30
Gas 434870 84 15220.45 68 84364 70


£/yr Energy Savings (kWh/yr) CO2 (Tonnes/yr) Cost of Upgrade (£) Payback Time (Years)
1870 53440 ‐ 0 0
121 ‐ ‐ 576 ‐
710 8384 ‐ 0 0
534 6288 ‐ 0 0


2694 38486 16.549 107258 40
605 8647 3.718 26775 44


Renewable Energy Op/ons
Large Photovoltaic
Small Photovoltaic


Wolsey Juniors


Current Energy Consump/on


Annual Consump"on Annual Cost Annual CO2 Emissions


Proposed Energy Saving Methods
Es/mated Annual Savings


Descrip/on
Reduce Internal Temp
Install TRVs
LighXng Control
Turn Off Equipment
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Zero‐Cost Measures Totals
Reduce Temperature £20,765.00
Turn Off Equipment £5,777.00
Control LighGng £11,030.00
Convert to Efficient LighGng £5,452.00
Total No‐Cost Savings: £43,024.00


Zero‐Cost Energy Totals
Reduce Temperature 479,690
Turn Off Equipment 67,963
Control LighGng 129,658
Convert to Efficient LighGng 64,105
Total No‐Cost Savings: 741,416


£20,765.00 


£5,777.00 


£11,030.00 


£5,452.00 


Financial Savings From Capital‐Free 
Methods  


Reduce Temperature 


Turn Off Equipment 


Control LighGng 


Convert to Efficient 
LighGng 


479,690 
67,963 


129,658 


64,105 


Energy Savings From Capital‐Free 
Methods (in kWh) 


Reduce Temperature 


Turn Off Equipment 


Control LighGng 


Convert to Efficient LighGng 
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Zero‐Cost CO2 Totals
Reduce Temperature 128.557
Turn Off Equipment 36.496
Control LighFng 69.626
Convert to Efficient LighFng 34.424
Total No‐Cost Savings: 269.104


128.557 


36.496 


69.626 


34.424 


CO2 Savings From Capital‐Free 
Methods (in Tons) 


Reduce Temperature 


Turn Off Equipment 


Control LighFng 


Convert to Efficient 
LighFng 
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Appendix 11: “How To Collect Better Data” Sheet 


How to Gather CarbonHub Data 
 
Data for CarbonHub is required in 6 different areas:  
Energy, Vehicles, Travel, Commuting, Waste, and Water 
 
Energy 


• Designate a faculty or staff member for the job of reading the meter for electricity, gas, 
and oil monthly. 


• This person should record the numbers and enter them into CarbonTracker on the last 
day of each month.  


• Where there is no meter, the bill should read and recorded as if it were a meter reading. 
 
Vehicles 
 


• Designate a log book for each vehicle owned by the school. In each log book the type of 
vehicle and type of fuel used should be specified. When a driver enters a vehicle, he or 
she should record the mileage of the car in the log book. When a driver leaves a vehicle, 
the mileage of the vehicle should be recorded.  


• Designate a faculty or staff member for the job of reading and compiling the logs in 
CarbonTracker on the last day of each month. 
 


Travel 
 


• Designate a faculty or staff member to keep a record of vehicles not owned but still 
used by the school.  This person should keep a record of each type of vehicle and type of 
fuel used, as well as distance traveled every trip and how many trips made per year. This 
person should record this data in a computer in CarbonTracker the last day of each 
month. 
 


Commuting  
 


• Have each student and faculty member determine the distance from their house and 
the school, as well as the method they use to cover that distance. The attached form 
explains how to use Google Maps to calculate distance.  
Collect this data from them and place it into the Commuting Calculator tab of the 
CarbonTracker. Place the results from the Commuting Calculator into the Commuting 
tab of CarbonTraker. Update this yearly. 
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Waste 
 


• Designate a faculty or staff member to be in charge of counting the bin number and size 
of both trash and recycling bins that get collected every week. This person should record 
this data in a computer in CarbonTracker every week. 


 
Water 
   


• Designate a faculty or staff member to read your water meter monthly and record it in a 
computer in Carbon tracker CarbonTracker on the last day of  
each month. 


 
When the time comes to determine your carbon footprint for the year with CarbonHub, all of 
your data will be ready for you in the CarbonTracker! 
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Appendix 12: Visual Steps for Using Google Maps 


 
Step One: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Step Two: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


 


Click Here 


Enter the address of the final destination.  
Then click “Search Maps” 
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Step Three: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Step Four: 


 


 


Second, click on “Get 
Directions” 


First, click on “A” 


Enter your address in 
this box and then click 
“Go” 
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Step Five: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


Click on “Public 
Transit” or “Walking” if 
you do not travel by car. 


Pick the route that 
closely matches your 
normal daily route.  This 
distance is length of your 
daily commute. 





		Croydon - Final Document.pdf

		Croydon - Final Report - 1 step away.pdf

		Audit Summary Charts Pg. 3

		Audit Summary Charts Pg. 4



		How To Collect Better Data

		Visual Steps for Using Google Maps










Carbon footprint data collection check-list 


You will need to collect some business data to calculate your carbon footprint: the more 
detailed this information is, the better. This document offers a summary of the main sources of 
data you need to gather information from. 
 


Category of 
emissions 


Requirements Notes 


Energy 


 


12-month electricity, gas, 
heating oil bills 


 


Building surface 


If you do not have access to energy bills, 
emissions can be estimated online based on 
benchmark data for offices, retails and catering 
buildings. 


Company-owned 
vehicles 


 


 


12-month fuel consumption 
(or mileage) data for 
petrol/diesel cars, LGV, HGV, 
and others 


 


This includes leased vehicles and own delivery 
vehicles 


Business Travel 


 


12-month employee-owned 
vehicles mileage and other 
other business travel 
activities: flights data, train 
data, car rentals, and hotels 


This includes employee-owned vehicles used for 
business purposes 


Commuting 


 


 


12-month employees car and 
public transport mileage data: 
train, bus and underground 


 


 


Deliveries 


 


 


12-month 3rd party delivery 
related petrol/diesel fuel 
consumptions data or 
corresponding mileage 


Does not include own delivery vehicles. We 
recommend to ignore this category if volume are 
negligible (e.g. below 100 letters a week) 


Waste 


 


12-month non-recycled and 
recycled waste data 


 


% Incinerated versus landfill 
waste 


 


Other 


 


12-month air conditioning, 
refrigeration equipments 
waste data (leaked 
refrigerant) plus others. 


Other emissions categories not covered in 
previous sections can be added here. We 
recommend to ignore this section if volume are 
negligible (e.g. small A/C unit and/or simple 
kitchen fridge) 


 





