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INTRODUCTION

The building regulations have a major role in controlling and limiting the energy consumption
of the building sector. The Thermal Building Regulations of the European countries although
had followed the EPBD Directive in what concerns the methodologies, differs on the re-
guirements and recommendations on summer comfort and energy consumption for cooling,
due to the particular conditions of each country.

A review of the national building codes concerning envelope constructive solutions (opaque
and transparent), thermal mass, ventilation rates, energy consumption methodology and
correspondent values limits has been undertaken for the participating countries of the Keep-
Cool Il Project and, was extended to other countries, by consulting building codes, technical
reports concerning energy use in buildings and by direct contacts with colleagues.

The goal of this analysis consists on put in evidence the different strategies adopted and try
to share and to supply information and experiences in so far as, the energy demand for
cooling in European buildings is the energy use in the building sector with high increase rate
among the other energy uses. In fact, cooling can be avoided or significantly reduced, with-
out risking summer thermal comfort, by means of mature passive cooling solutions, renew-
able energy sources and reducing internal heat gains.

This present report summarizes, in Chapter 1, the information that has been compiled from
guestionnaire answers of partners of the Keep Cool Il Project: Austria, France, Italy, German,
Portugal, Slovenia, Sweden and United Kingdom.

Chapter 2 summarizes de final remarks and conclusions of the building regulations related to
summer comfort and energy for cooling in or order to contribute for the dissemination activi-
ties.

In the Annexes are the questionnaire (Annex A) and the systematized replies to the ques-
tionnaire in a comparative form (Annex B), In the Annex C is the name of the experts that
have answered to the questionnaire by country and institution. A review of the national build-
ing codes for other European countries is presented In the Annex D: Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Greece, Hungary, Ireland,
Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Romania, Slovakia
Republic, Spain.

1. REPLIES TO THE QUESTIONNAIRE OF THE KEEPCOOL PARTNERS:
RECOMMENDATIONS ON SUMMER ENERGY EFFICIENCY IN NATIONAL BUILDING
CODES

In the framework of Task 2.3 entitled “Recommendations on summer energy efficiency in
national building codes” a questionnaire was prepared and distributed among the participant
countries of the Keep-Cool Project. Even if, Keep Cool Project is targeted for non residential
buildings, the questions are addressed for both types, residential and non-residential in order
to have a complete overview regarding summer comfort and energy consumption for cooling.

The questionnaire was divided in three parts:

1. Part A with general questions of the building regulation: date for the beginning, if it fol-
lows the EPBD, types of buildings, in what phase it will be necessary to verify it, main
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entities involved, if information is or will be collected and in the affirmative case by
whom and the main aspects of the methodologies adopted.

2. Part B focusing climatic conditions and the types of actions, regarding summer: solar
heat prevention, solar heat attenuation, heat dissipation strategies, calculation proce-
dures, internal gains and air conditioning systems requirements.

3. Part C recommendations or measures suggestions to be included in the building

regulation as measures towards a sustainable summer comfort and reducing the use
of cooling systems in the future.

The aim of this survey consisted on update the information regarding national building regu-
lations and identify, in a regional basis, the measures adopted in the different European
countries concerning summer comfort, energy consumption and summer requirements. This
section summarizes the information that has been compiled from the answers to the Keep-
Cool Il guestionnaire.

1.1. AUSTRIA
1.1.1 General Considerations

The new building regulations have been published following the Directive and are already in
force for all type of buildings, except in Lower Austria and Vienna. The dates of coming into
force of the new building regulations are different from one federal state to the other. As a
Federal state Austria is divided in 9 regions each of them with its own building code, how-
ever, everyone is following Austria’s basis document for implementing the Directive (OIB
Richtlinie) differing sometimes on the demanding values.

The type of non-residential buildings covered are: office buildings, kindergarten, compulso-
ries school, secondary schools, universities, hospitals, nursing homes, guest houses, hotels,
restaurants, event centres, sports centres, shops and other conditioned buildings.

The building regulation should be applied before and after construction and the architects or
engineers will have the technical responsibility. The information from the building regulation
process will be collected in a central database and the authors of the energy performance
certificate are committed to send the results to the Austrian statistics centre. There is also a
voluntary system called ZEUS.

1.1.2 Requirements on Solar Heat Prevention, Attenuation and Dissipation Strategies

Austria is divided in 7 climatic zones for both seasons (winter and summer) but the duration
of heating season is of 7 months while the summer season is 5 months according to he
table:

Climatic Conditions: Heating season Cooling season
Most relevant season in your country X [
Duration (months) 7 5
Linz, December 2003 Linz, August 2003
Air Temperatures (Max, Min, Mean)
11.8/-14.2/-0.1 36.9/11.3/23
Degree Days
3400* Not available
Refer base temp. heating and cooling
Number of Climatic zones with different require- 7 7

ments

* According to the Austrian basis document (OIB RL 6) for the implementation of the EPBD; actual average: 3.800

4
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In what concerns the quality of the envelope thermal mass (storage mass) is taken in ac-
count and there are requirements concerning U-Values:

» Wall - 0.38 to 0.50 W/m?C;

" Roof - 0.20 to 0.35 W/m*C;

"  Floor - 0.35 to 0.50 W/m?C;

» Windows - 1.7 to 1.9 W/m*°C.
Concerning heat dissipation strategies natural ventilation is already implemented with the
standard ONORM B 8110-3: To ensure the necessary day and night ventilation, appropriate
requirements for natural ventilation must be fulfilled (to ensure night ventilation, necessary
safety demands (against storm, burglary, etc.) have to be considered). If the air change rates

are applied their compliance has to be preserved — especially during night. During day the
hygienic air change has to be ensured.

Number of fagade or roof levels with ventilation | Air change rate (h™) at complete opening of

openings the ventilation blade
One facade level 1.50
Two facade levels 2.50

Three or more facade levels 3.00
(terraced house, free standing single family house) '

1.1.3 Methodology or Calculation Procedures

For residential buildings there are minimum requirements for the quality of the envelope
(maximum U-values, maximum heat energy demand) and, summer comfort has to be con-
sidered regarding the standard ONORM B 8110-3. The calculation of cooling load is regu-
lated by the ONORM H 6040 standard and ONORM B 8110-6 standard regulates the calcu-
lation of the cooling demand.

For non-residential buildings there are also minimum requirements for the quality of the
envelope (maximum U-values, maximum heat energy demand), the calculation of the occur-
rence of over temperature is carried out by the standard (ISO 13791:2004) — “Thermal per-
formance of buildings - Calculation of internal temperatures of a room in summer without
mechanical cooling - General criteria and validation procedures”, and the application of the 3
Austrian standard referred above.

For new non residential buildings the maximum cooling demand allowed is 1 kWh/m3a (gross
volume) while for existing buildings this value is equal to 2 kwWh/mg3a.

Austrian standard ONORM B 8110-3 regulates summer comfort (calculation of the occur-
rence of over temperature based on the standard ISO 13791:2004, without cooling or heating
system under transient basic conditions), furthermore appoints overheating when the tem-
perature exceeds during day 27 °C and during night: 25 °C. The norm provides also thresh-
old temperatures and the determinants factors to calculate the daily temperatures curves in
new buildings appointing minimum requirements for the immission area referred to the stor-
age mass depending on the immission are referred to hourly air flow and it fixes the airflow
rate at different facades.
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Immission area referred hourly air flow V| ¢ Immission area referred storage mass mWJ(Z)
[m3/(hm3)] [kg/m?]
=100 = 2000
75 = 4000
50 @ > 8000

@ Immission area referred air flows on less than 50 m2/(hm2) lead to a high overheating risk

and are therefore to be avoided.

@ Have to be interpolated if required

Calculation of the cooling load is based on the ONORM H 6040 standard and the theoretical
indoor air temperatures, which results with or with limited cooling load, can be calculated with
this standard. Cooling load and indoor air temperature are calculated with the average high-
est outdoor air temperatures and intensity of solar radiation. The two methods can be com-
bined in a way that during one day the cooling load at a defined indoor air temperature and
without cooling, the course of the indoor air temperature can be ranked with the other. This is
necessary if the expected indoor air temperature change shall be calculated at a temporarily
switched off cooling.

Is the cooling load, which is necessary to reach the defined indoor air temperature, not in-
stalled completely, it is possible to calculate that specific course of the indoor air temperature
by the hour.

If a time step method is chosen for the calculation of the transient heat transport through
components, the transient effect of the cooling load or the indoor air temperature from a
starting condition can be calculated. This is necessary if the time of reaching the defined
indoor air temperature after a reconnection of the cooling system shall be calculated (e.g.
starting on Monday).

The mentioned method is based on a transient heat balance for the room.

The calculation method according to ONORM 6040 does not substitute simulations of the
thermal behaviour of a room at changing meteorological conditions over a longer period.

In the Austrian standard ONORM B 8110-6, the monthly cooling demand is calculated ac-
cording to the standard ONORM EN ISO 13790 (E,<Eymax). The annual cooling demand is
the sum of the monthly cooling demands.

The air conditioning systems are not considered in the building regulation but are dealt within
the deployment protection regulation (AStV, BGBI Il Nr. 368/1998).

1.1.4 Recommendations

In what concerns the glazing areas the Austrian position expressed in the questionnaire
reveals that it will be recommendable implement shading factors for shading systems in
connection with glazing area/orientation divided in systems on the outside and inside. On the
calculation must be defined the relation between glazing facade and total area of the facade.

Summer comfort should be explicitly introduced in the building regulation for all type of build-
ings.
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In residential buildings air conditioning systems should not be allowed to be installed and the
limitations on the use of air conditioning systems must be extended to non residential build-
ings - only in certain cases should be, for instance, if all passive measures have been under-
taken but the internal loads are too high or specific circumstances that requires low tempera-
tures (e.g. hospitals) then, an air conditioning system should be allowed.

The adaptation of passive systems must be checked and if realisable to be installed air con-
ditioning systems should not be allowed (like concrete core activation or direct cooling with
pre-cooling through earth is possible).

1.2 FRANCE
1.2.1 General Considerations

The new building regulations have been published at 24™ May 2006 following the Directive
and started at 1/09/06 and is required for existent and non-existent and residential or non
residential, except for swimming-pool, livestock, rink, T°>12°C, heated or cooled for process
reasons.

The building regulation should be applied after construction and the architects or engineers
are in charge of the energy calculations while the builders must respect materials and speci-
fications of design engineer. The builder owner must confirm if the calculation is really done.
The information may be collected by state controllers.

1.2.2 Requirements on Solar Heat Prevention, Attenuation and Dissipation Strategies

The most relevant season is the winter with 7 months and is divided in 8 climatic zones for
both seasons (winter and summer) according to the next table:

Heating season Cooling season
Most relevant season in your country [ | [
Duration (months) 7
Air Temperatures (Max, Min, Mean) -10 31
Degree Days
Refer base temp. heating and cooling18/25 2000
Number of Climatic zones
with different requirements ® ®

For the envelope quality there is any indication about thermal mass but were imposed re-
guirements concerning maximum U-Values for new buildings:

> Wall - 0.45 W/m?°C;

> Roof - 0.34 (Flat) W/m?C; 0.28 (other type) W/m?C.

"  Floor — 0.40 W/m*°C;

> Windows — 2.6 W/m?C and maximum solar factor in bedrooms (all type of buildings).
For all type of buildings, existent, new and residential or non-residential, concerning heat

dissipation strategies is referred that natural ventilation is already implemented (during day-
time and night-time) as well as using the earth as a cooling source.
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1.2.3 Methodology or Calculation Procedures
The regulation explicitly refers:

Summer_comfort for new buildings (T < T ref, Ti. ref depend on climatic zone and use of
official software, for residential buildings or non-cooled buildings, the internal maximum
temperature T, for a reference warm day (calculated as the average operative temperature
for the 3 consecutives warmest days) must be verify the previous relationship being T ref
calculated by applying reference solar protections.

e Summer comfort and enerqgy calculation.

New buildings (residential, non residential and public buildings)

- Primary energy consumption + indoor summer temperature + components minima
(requirements on the building thermal envelope);

Existent residential buildings - single family house or single flat in multifamily building
- Replacement by new components reaching new standards
Existent residential, entire multifamily building

- Replacement by new components reaching new standards and when the floor
area is greater than 1000 m? - Primary energy consumption + indoor summer
temperature + components minima (requirements on the building thermal enve-
lope).

Existent small non-residential (< 1000 m?) and Public
- Replacement by new components reaching new standards
Existent large non residential buildings (> 1000 m?)

- Primary energy consumption + indoor summer temperature + components minima
(requirements on the building thermal envelope);

For the existing buildings there are two regulations according the following scheme:

| Surface hors oeuvre nette (SHON) > 1000 m* | [ SHON <1000 m* |

Colt des travaux de
rénovationthermique < 25%
de la valeur du batiment

Colt des travaux de
renovationthermique > 25%
de la valeur du batiment

l—%
| >1948 || <1948 |
¥ ! v
RT RT « élément par €lément »
« globale »

Depuis le 1%
07
Depuisie 1 novembre 20
avril 2

The cooling loads are estimated for reference scenarios in an hourly base times simulation
procedure using official software and is expressed in primary energy /m?.

The internal gains (people, light and equipment) are considered as internal loads for all situa-
tions.

The calculation takes an average of one minute. Checking and introducing calculation entries
takes from half an hour for an individual house, to some days for a big and complex building
as a hospital.
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The air conditioning systems are considered in the regulation for all type of buildings (Cate-
gories CE1 and CE2, (noise area and climatic zone) while mechanical ventilation only for
new buildings.

1.2.4 Recommendations

Most of the recommendations are already implemented, for existing and new buildings: area
of glazing per facade, use of shading, limitations on the use of air conditioning system for
situations of T > 26°C, natural ventilation.

Summer comfort should be expressed for new and existing buildings, residential and non-
residential, by checking the indoor temperatures and the standards should be explicitly intro-
duced in the building regulation.

1.3 GERMANY

1.3.1 General Considerations

The new building regulation has been published following the Directive and is in force since
01/10/2007 and is applied to all types of buildings.

The building regulation should be applied before and after construction for sale or rent by
energy certificates (for non residential buildings required from October 2009) and the main
entities involved in the building application are the architects or engineers that will calculate
and guarantee the compliance with the building directive, the builders that have to follow the
instructions of the architects, planners and install the right equipment, and are responsible for
the constructing activities. The build owners are responsible for regular inspection of air
condition and for the change of the old boilers.

The information from the building regulation process is not expected that will be collected in a
central database because building authorities don’t control observance or deviations from the
building directive.

1.3.2 Requirements on Solar Heat Prevention, Attenuation and Dissipation Strategies

Germany is divided in 12 climatic zones for both seasons (winter and summer). In what
concerns the quality of the envelope there are any indication about requirements concerning
maximum U-Values only on thermal mass for new residential buildings.

The only dissipation strategy referred is the night ventilation (bonus system). For the natural
diurnal comfort ventilation and the earth as a cooling source is expressly manifested that is
not taken in account.

There are only recommendations to glazing areas, solar shading given in the DIN 4108-2 for
new residential buildings. These recommendations have been extended to specific require-
ments related to the maximum solar gains. In case of window to floor area ratios > 30% the
standard defines a factor as maximum limit for solar input that depends on: climate condi-
tions, thermal inertia, higher night ventilation rate > 1.5 h-1, solar factor (shading systems)
and orientation of the windows. The building designer has to demonstrate that the solar gains
does not exceed an limit value. This value depends on factors like climatic region, building
mass, night ventilation, orientation, glazing system and shading systems. With the verifica-

9
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tion of those requirements are avoided high cooling loads and limits the energy demands.
For small windows <10% (ratio between window area and floor area) it is no necessary any
verification. This proof is necessary in order to avoid high cooling loads and limits the energy
demand which can be subsidiced by other building service systems (see DIN V 18599).

1.3.3 Methodology or Calculation Procedures
The regulation explicitly refers:

¢ Summer comfort for new residential and non residential buildings and, for both cases,
the reference is the DIN 4108-2 standard.

e The calculation method is applied for residential and non residential buildings. In the
new DIN V 18599, 2007, based on EN ISO 13790, an integrated monthly energy bal-
ance is proposed. The building, its usage and its technical equipment is evaluated by
taking into account the mutual interaction of these. The balance covers energy ex-
penditures for heating, ventilation, cooling, hot water supply and lighting.

e Existing non residential depends on the energy certificate delivered (oriented on the
energy needs or energy consummation)

The internal gains of the residential buildings is expressed in W/m? in the Building Regulation
with an abbreviate value.

Conditioning systems are considered in building regulation by standard DIN 18599 except for
new residential building where the cooling, humidification is not taken into account. For these
typologies, the requirements are based on benchmarks for buildings with comparable size
that includes only energy demand for heating, ventilation and domestic hot water. If cooling,
for instance, equipment will be installed has necessarily to be compensated by lower heat
and DHW demand.

Only for new no residential buildings exists mandatory measures on the systems expressed
on DIN 1946 standard and for existing one is not applied.

Additional there exists a building regulation (DIN 4108) since more than 50 years with
recommendations for the design of buildings in order to avoid overheating problems. These
recommendations have been extended to specific requirements for the maximum solar gains
for new buildings since 1995 with the latest update in July 2003. The designer of a building
has to document that the solar gains of a building or a zone does not exceed an limited
value. This limited value depends on different influence factors like climatic region, building
mass, night ventilation, orientation, glazing system and shading systems. This documentary
proof is obligatory in order to avoid high cooling loads and limits the energy demand which
can be subsidiced by other building service systems (see DIN V 18599). For small window to
floor area ratios (< 10%) no proof is needed.

1.3.4 Recommendations

Summer comfort should be explicitly introduced in the building regulation for all type of build-
ings and standards should also be explicitly introduced in the building regulation. Actually for
existing residential buildings is referred only on heat insulation and for the non residential to

10
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40% below standard of new buildings is accepted (reference: annual primary energy need
including air conditioning.

A suggestion towards a sustainable summer comfort, for the residential buildings news and
existing, consists on “eliminate enforcement deficits”.

1.4 ITALY

1.4.1 General Considerations

The new building regulation has been published following the Directive since August 2005
and is applied for the construction of new buildings and the renovation of the existing ones,
at planning stage, before construction starts, in order to have a permit to build.

The only entities involved are the surveyors, the architects and engineers to design architec-
tonical and plant systems and the builder to construct. There is not a central database to
collect the building regulation processes

1.4.2 Requirements on Solar Heat Prevention, Attenuation and Dissipation Strategies

The most relevant season for energy calculation is winter, according to the next table:

Heating season Cooling season
Most relevant season in your country X [
Duration (months) Depending by climatic zone

Minimum internal temperature has to be
Air Temperatures (Max, Min, Mean) 20 £1°C (except for industrial building
which is set to 18+1°C

Degree Days
) ) Changing zone by zone
Refer base temp. heating (20°C) and cooling (none)

Number of Climatic zones

with different requirements

The ltalian country land is zoned in six winter climatic zones® according to Degree Days for
heating®. Every climatic zone is characterized by a variable duration of the space heating
period and by the beginning day and the end day of the heating period.

In what concerns the energy quality of the building, according to the questionnaire answer,
there is a minimum requirement for the delivered energy for heating (only for heating) for new
buildings or for renovations (integral renovation of building envelope and “demolition and
rebuilding” of existing building with a net surface bigger than 1000 m?, building enlargement
bigger than 20% of the original volume, partial renovation of building envelope). There are
also requirements concerning maximum U-Values for technical elements of the building
envelope:

> Walls
0.44 — 0.85 W/m?C at 1/1/2006

A B,C,D,E,F according to DPR 412/1993.
% Base temperature is 20°C.

11



D 2.3 Recommendations on summer energy efficiency on national building codes .\

0.35 - 0.72 W/m?C at 1/1/2009
0.33 - 0.62 W/m?C at 1/1/2010
> Roofs
0.41 — 0.80 W/m®C at 1/1/2006
0.31 — 0.42 W/m?C at 1/1/2008
0.29 — 0.38 W/m®C at 1/1/2010
> Floors
0.41 — 0.80 W/m®C at 1/1/2006
0.36 - 0.74 W/m®C at 1/1/2008
0.32 — 0.65 W/m®C at 1/1/2010
» Glazed panes + frames
2.40 — 5.50 W/m?C at 1/1/2006
2.20 - 5.00 W/m®C at 1/1/2009
2.00 — 4.60 W/m?C at 1/1/2010
e Only glazed panes
2.30 — 5.00 W/m®C at 1/1/2006
1.70 - 4.50 W/m?®C at 1/1/2009
1.30 - 3.70 W/m®C at 1/1/2010

There are also requirements concerning minimum building superficial thermal mass which
has to be higher than 230 kg/m? (or the designer has to demonstrate similar inertial charac-
teristics, if he wants to use not massive solutions), if monthly mean irradiance on a horizontal
plane during the most insolate month is higher than 290 W/m?.

Effective shadings (not better specified) over transparent envelope and natural ventilation in
buildings have to be promoted.

1.4.3 Methodology or Calculation Procedures

For the construction of new buildings or in case of renovation (integral renovation of building
envelope and “demolition and rebuilding” of existing building with a net surface bigger than
1000 m?, building enlargement bigger than 20% of the original volume, partial renovation of
building envelope) for all type of building use except industrial buildings and leisure centres is
necessary, to limit the cooling energy needs through:

1) The installation of effective solar protections for transparent elements of the build-
ing envelope;

2) The use of superficial thermal mass higher than 230 kg/m? in whose sites where
monthly mean irradiance on an horizontal plane during the most insolate month is
equal or higher than 290W/m?;

3) The promotion of the use of cooling strategy based on natural ventilation.

The Calculation of the Delivered Energy for Space Heating by the Italian energy law in force
(DIgs 311/2006) requires activities for all destination of use and both for all new constructions
and renovations, except very small isolated buildings which have a net surface minus than

12
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50 m?, buildings which have a cultural or landscape value and industrial or agricultural, non

residential buildings if energy is not used for space heating).

The expression “new construction” infers to “construction of a new building and a related
thermal plant”.

The term “renovation” infers to:
¢ Building enlargement bigger than 20% of the original volume;

¢ Integral renovation of building envelope and “demolition and rebuilding” of existing
building with a net surface bigger than 1000 m?;

o Partial renovation of building envelope;
¢ New installation of thermal plant in existing buildings;

e Just substitution of the heat generation system.

Dlgs 311/2006 assumes progressive requirements in function of the type of the intervention
and the type of the building use. In particular, it infers to four categories in which to collect
different building uses. They are:

¢ Residential building (with continuous occupation, with partial occupation and hotel,
boarding house, ...);

e Tertiary building (office, hospital, commercial building, school building);
e Leisure centre;
e Industrial building.

The internal and solar gains are considered in the building calculation methodology (UNI EN
ISO 13790/2008).

1.4.4 Recommendations

Summer comfort should be explicitly introduced in the building and be mandatory for new
building and recommendations for the existing buildings. At least for the new buildings cool-
ing energy and summer comfort calculations should be included as well as maximum legal
values for primary energy for cooling. Standards should also be also explicitly introduced.

Effective shadings should be better specified and natural ventilation in buildings has to be
promoted. Recommendations of glazing area per fagade and orientation should be included
in the thermal building regulation, as well as, use o passive systems, limitation of air condi-
tioning and natural ventilation.
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1.5 PORTUGAL
1.5.1 General Considerations

New building regulations have been published following the Directive and are already in force
since July 2006.

There are two building regulations:

RCCTE addressed to residential and non residential with floor areas < 1000m2 without
HVAC systems or with installed power P < 25 kW, major rehabilitations and enlargements
but only on the expanded area.

RSECE: addressed to residential and small non-residential buildings (area<1000m2) with
installed P > 25 kW, all large non residential buildings (A>1000 m2) with or without systems
and for all buildings type (news and existing) with new HCAYV systems with P >25 kW.

The experts, architects and engineers, are responsible for the calculation of the new building
regulation, visiting the building, making the EPB-declaration after construction and emission
of Energy Certificate.

The builder is responsible for the existence of energy and air quality certificate, for the selec-
tion of an expert for the certification process, audits and periodical inspections and supply,
whenever required, by the Portuguese Energy Agency all the necessary elements. The
owner has the same responsibilities of the builder in case of sale or rent.

The information from the building regulation process collected in the Portuguese Energy
Agency — ADENE, entity responsible for the Certification process.

1.5.2 Requirements on Solar Heat Prevention, Attenuation and Dissipation Strategies

Portugal has been divided in 3 winter and summer climatic zones.

Heating season Cooling season
Most relevant season in your country both both
Duration (months) 4,3-8 (depends on climatic zone) 4
Air Temperatures (Max, Min, Mean)
Degree Days Base temperature- 20°C
Refer base temp. heating and cooling 940-3000°C.days |
Number of Climatic zones 3 3

The duration of the winter period vary between 4, 3 to 8 months (heating degrees days 940-
3000 °C. days, T,=20 °C) while summer period has 4 months for the 3 climatic zones. The
differentiation is, for summer, based upon the solar radiation intensity and the external tem-
perature.

Combining the 3 climatic winter and the 3 summer zones, there are 9 climatic zones in the
mainland plus one for Azores and another for Madeira.

There are requirements on solar heat prevention based on the limitation of solar factor (g.l)
for all the orientations between NE and NW (south quadrant), for all new buildings and for
existing ones under great renovation/rehabilitation (residential and non residential):

14
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» 0.15<(gl) < 0.56, depending on summer climatic zone and thermal inertia.

In what concerns solar gain attenuation, the thermal mass is included in the calculation pro-
cedure and there are also requirements concerning maximum U-Values for new buildings
(existing buildings under major rehabilitation or extensions), depending on the winter climatic
zone:

> External wall
Main Land: 0.70 - 0.50 W/m?C — Azores and Madeira: 1.40 W/m?C

> External roofs and floors

Main Land: 0.50 - 0.40 W/m?C — Azores and Madeira: 0.80 W/m?C.

In the building regulation as the mean external air temperature for the summer period (4
months — June - September) is always lower than 25 °C, for all summer climatic zones, the
ventilation in summer is always treated as a dissipation strategy.

Directly or indirectly the Portuguese Building Regulation takes in consideration the glazing
areas per facade and orientation
1.5.3 Methodology or Calculation Procedures

There is no limitation of the internal temperatures and the calculation is based on PrEN ISO
13790. It is a monthly calculation procedure for RCCTE regulation and an hourly simulation
for RSECE regulation.

RCCTE (based on EN 13790):

Nve =Qg-(L-n )/Ap (kWh/m?)
1-77 - summer utilisation factor
Qg = (Qi + Qw *+ Qopague)
Qi —internal gains
Qs — solar gains through transparent parts
Qopaque — SOlar gains through external opaque envelope

RSECE:

Hourly heat balance between losses and gains through transparent and opaque envelope
and internal gains (Qxc)

Que =Q, +Qu + Qe +Qy (W)
Q. - ventilation gain and losses
Qw - window conductive losses and gains
Qem — Opague envelope conductive losses and gains

Qg — total gains (internal, trough windows and opaque envelope- base on air-sun tem-
perature)

The internal gains can be variable but, as default values can be assumed:
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Residential — global value: 4 W/m?

Small non residential buildings without or with systems with P< 25 kW a global value: 7 W/m?

or hotels: 4 W/m?; low occupancy density buildings: 2 W/m?)

Large non residential buildings with systems with P > 25 kW occupant density and equipment
density depending on building type (office, restaurant, etc.).

For the illumination density value will be considered the real one.
1.5.4 Recommendations

Summer comfort should be explicitly introduced in the building regulation for all type of build-
ings (news and existing).

The Portuguese regulation, in a future revision, should modify the limit values of the cooling
energy demands towards a sustainable summer comfort. At the moment those limit are quite
permissive, in opposition, with heating energy demands.

1.6 SLOVENIA
1.6.1 General Considerations

The new building regulations have been published following the Directive and are already in
force from since last September (30.9.2008). The Regulation on efficient use of energy in
buildings (Official Journal of RS nr. 93/08, from 30 September, 2008), based on Construction
Act, covered the article 3, 4, 5.1 and 6 of EPBD, and thus defined the calculation methodol-
ogy and minimum requirements for new and existing buildings in case of major renovation.

With the regulation a change was introduced — the central part of minimum requirements are
expressed in maximum allowed power of systems for heating and cooling based on:

(a) Specific heating power demand (W/m?) - SIST EN12831:2004
(b) Specific cooling power demand (W/m?) - VDI 2078:1996 or ASHRAE.

While for checking the compliance with minimum requirements on the energy use of a build-
ing the calculation shall be done by a simplified method (before mentioned approach and
seasonal calculation with heating and cooling degree days). Optionally EN ISO 13790 can be
used for energy calculations.

Additionally, the technical requirements are imposed for envelope measures — insulation and
shading and for cooling systems. Needed electrical power for HVAC is limited separately for
winter and summer conditions. 25% of RES is requested in covering the needed power; this
requirement is considered to be met also “by using ice storage for cooling”.

The Building Regulation is applied to all type of buildings new residential and non residential.
The existing buildings only if the building permit is needed, i.e. if the renovation covers also
structural changes and if after renovation the impact of the building to the environment and
its appearance differ.

The Building Regulation is required to be verified before and after construction, when the
building permit is requested and when the technical checking is done (before the building is
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put in use) and the use permission is issued (i.e. the energy certificate is to be done /before
the use permission).

The main entities involved in the building application are architects and engineers responsi-
ble for the elaboration of design documentation where 6 essential requirements for the build-
ing are proved by engineering methods, the builders are responsible for the quality of con-
struction works, insulation, installations, the build owner for the reliable decision making
during the design phase and the holistic long term view on maintenance and repair and the
user/tenants are responsible for the rational use of energy in the operation phase, to achieve
thermal comfort the most economically.

The Energy certificates (calculated for new buildings) will be collected and stored in and
electronic database with a link to the cadastre of buildings. Energy indicators will be stored
digitally, (not only pdf of certificate) and in this way to allow later energy demands calculation
and a statistical analyses. This electronic data base is expected to be in use by January
2010.

1.6.2 Requirements on Solar Heat Prevention, Attenuation and Dissipation Strategies

The most relevant season for energy calculation is winter, according to the next table:

Heating season Cooling season
Most relevant season in your country Most relevant
Duration (months) 8 1-3
Air Temperatures (Max, Min, Mean) -13, 3,10 38,10, 19
Central climate: 3300 Central climate: 79
Degree Days ) ) ) )
) ] Alpine Climate: 4700 Alpine Climate: 2
Refer base temp. heating and cooling - 20/12, 20/21
Mediterranean: 2400 Mediterranean: 144
n.a (minimum re-
L n.a (Mminimum requirements are quirements are
Number of Climatic zones flexible depending on HDD) flexible depending on
CDD)

The new regulation (2008) imposed more severe requirements on the maximum U-Values of

the new building envelopes or existing building in case o renovation (above 25%in value):

A\

Wall - 0.28 W/m*C;

Light structures — 0.20 W/m?C;

Partitions between flats — 0.90 W/m?%C:;

Roofs - 0.20 W/m*C;

Floors — 0.30 W7m*C

Doors — 1.8 W/m?°C;

Glass — 1,1 W/m?C;

Windows with PVC or wooden frame 1.3 W/m?°C;

YV V V YV VYV V V

Windows with metal frame 1.6 W/m?%C.

In the new buildings (residential and non residential) solar shading of glazed areas is re-
guested (internal shading is not acceptable for all orientations except north), solar thermal
and reflective glazing are allowed if incoming radiation is reduced to prescribed limit and the
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glazing areas due to daylight are limited in ruled for design of residential buildings (<20%).
Total glazing areas, for new residential buildings, has got the minimum value prescribe, due
to sufficient day lighting the upper limit is not directly defined.

In what concerns heat dissipation strategies the air tightness of the envelope, where n50<3,5
for natural ventilation and n50<2 for mechanically ventilated buildings, respectively.

If air flow is greater than 1,25 m*/s the exhaust air must be adiabatically cooled and used for
pre-cooling of fresh air in the areas with external effective air temperature greater than 33 °C
and relative humidity of exhaust air less than 50%.

1.6.3 Methodology or Calculation Procedures

The buildings should verify rule minimum requirements and calculations refer to a building as
a whole, there is no differentiation per building type. However, requirements for existing
buildings are valid in case of renovation (above 25% in value) and, in this case, additional
insulation should be implemented.

The new regulation in 2008 imposed, in terms of the envelope solutions, as referred in the
above paragraph, the use of internal shading devices is only acceptable for north orientation,
solar thermal and reflective glazing are allowed if incoming radiation is reduced to prescribed
limit and more severe requirements on maximum U-values.

The central part of minimum requirements are expressed in maximum allowed power of
systems for heating and cooling based on (a) SIST EN12831:2004 calculation for specific
heating power demand (W/m3) and (b) based on VDI 2078:1996 or ASHRAE calculation for
specific cooling power demand (W/m3). In the regulation internal gains (people, equipment
and light) are taken in account 5 W/m2 in 2002 and 4 W/m2 in December 2008 but just for
certification, not for minimum requirements in building regulation.

The outputs of calculation related to cooling are: cooling load (W/m?®), cooling device power,
energy (electricity) use for cooling QVC (kWh/a), electricity for operation of pumps for cooling
(final) (kWhe/a), primary energy use for HVAC operation in building (kWh/a); (kWh/m3a),
CO2, per energy source (kg/a), (kg/m2a); % of RES power in covering of heating and cooling
loads.

For checking the compliance with minimum requirements on the (final) energy use for cooling
the calculation shall be done by a simplified method (system power and seasonal calculation
with cooling degree days). Optionally EN ISO 13790 can be used for energy calculations.

The minimum requirement for overall primary energy (heating, cooling, domestic hot water) is
based on reference building according to:

» Maximum cooling load < @ = 24 W/m?;

» Maximum cooling device power Pyce = 1,05.0\¢c .V/ EER (W,); where EER and
COP (by pr EN 14511) in ESEER (Eurovent) are listed;

» Maximum lighting power is defined based on the space purpose and in this way the
heat load is thus also limited;

» Only cooling generators of class A, B and C are allowed.
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Other design requirements for cooling:

> Design temperature. of water in dehumidification systems is 6/14 °C, without dehu-
midification 14/19 °C and 18/23 °C for surface cooling. Primary and secondary circle
for cooled water is requested and hydraulic balance of the system is requested;

» Specific use of electricity for transport of cooling water should be less than 0,020
We/Wo g Vin primary circle and less than 30 We/kW g in secondary circle. Variable
regulation of flow depending on cooling load is requested in secondary circle.

» Regulation of cooling power with flow of hot gas is not allowed for cooling power
above 25 kW.

» AC systems must have heat recovery efficiency better than 65%.

The calculation of final energy use for cooling shall be done by a simplified method (based
on the cooling system power and seasonal calculation with cooling degree days).

Optionally EN 1SO 13790 can be used for energy calculations the problem is that the national
data in the standard are not prescribed so the EN ISO 13790 method is rather a tool for
consultant and not a tool for demonstrating the compliance with minimum requirements in
regulation but will on the other hand be the basis for energy certification.

1.6.4 Recommendations

Limitations on the use of air conditioning systems should be implemented and in colder areas
the cooling devices should be substituted by the good design requirements based on good
Slovenian architectural solutions, and standards should also be explicitly introduced in the
building regulation for new buildings.

In what concerns the use of passive systems the earth as cooling source should be investi-
gated if the building plot is adequate for this use, (optionally: feasibility study may be re-
quested). For the new buildings should be prescribed a calculation to demonstrate the poten-
tial of night ventilation even if the cooling device is installed due to some other reason and for
the existing ones should be given in the regulation as a recommendation for the way of build-
ing operation strategy.

In summer conditions the free floating temperature should be calculated and limited to justify
the cooling devices adoption. Sumer comfort should be explicitly introduced in the new build-
ings and a summer comfort calculation should be required. In order to reach sustainable
summer comfort for existent residential buildings it should be obligatory to shade when major
renovation is ongoing.

Awareness-raising campaign on passive cooling for households would be useful. For the non
residential existing buildings informative campaigns should be undertaken for building man-
agers and users on passive cooling in order to prevent overheating. For the new residential
buildings it is pointed out that emphasize should be put on passive measures in order to
reduce cooling devices. Shading and night ventilation should be promoted instead of AC
devices. No AC approach works well in Slovenian climate (except coastal area) under condi-
tion of reasonable design and proper user behaviour.
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1.7 SWEDEN
1.7.1 General Considerations

The new building regulation has been published, since July 2006, following the Directive and
is applied for all new buildings, before and after construction. For the existent complementary
regulation is under preparation. The actual energy consumption for space heating, space
cooling, hot water and ventilation and all electricity used for the operation of the building is to
be verified through metering 24 months after the building has been constructed, which coin-
cides with the mandatory building energy certification. For buildings with electricity heat-
ing/cooling this implies that two meters are installed or can also be estimated/calculated.

The actors of the building regulation are the architects and engineers in engineering (“con-
sulting”) firm’s design, the building companies to build according to the design, builder owner
often hires a consultant for following the construction process and to dialogue with the build-
ing company and the designer. Sweden has large, professional building owners (e.g. the
public buildings are managed by an agency or by companies created for the purpose).

A central data base will collect the results of the energy certifications.

1.7.2 Requirements on Solar Heat Prevention, Attenuation and Dissipation Strategies

The most relevant season in the Winter and the climate conditions are summarized in the
next table:

Heating season Cooling season
Most relevant season in your country X ]
Duration (months) 8

Stockholm: 15,1 (16,4 in 2011-
) 2040)
Ostersund: 12,2 (13,2)

Stockholm: -1,2 (0,2 in 2011-2040)

Air Temperatures (Max, Min, Mean) Ostersund: -5,0 (-3.2)

Winter:
Stockholm: 574 (506 in 2011-
2040) . i
Degree Days Ostersund: 688 (634) Stockholm: é%fo()&z in 2011-
Refer base temp. heating and cooling18/20 - !
Summer: Ostersund: 0 (0)

Stockholm: 55 (25 in 2011-2040)
Ostersund: 146(114)

Number of Climatic zones with different require-

2 2
ments

In what concerns the quality of the envelope there are any indication about thermal mass but
there are requirements concerning maximum U-Values for new buildings:

> Max U-value average = 0.5 W/m?C;
» Windows — 1.3 W/m?°C for areas less than 100 m?

The reduction of the demand for cooling is also recommended based on:

» good efficiency of the cooling system

» windows size and orientation (location)

> selective glazing and solar shading

» use of free-cooling and cooling storage (night cooling and accumulation of cold in the
building structure)

further measures should be considered such as the selection of electric efficient lighting and
equipment to reduce internal heat loads.
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1.7.3 Methodology or Calculation Procedures

The most relevant season in Sweden is winter with 8 months and is divided in 2 climatic
zones for both seasons (winter and summer). The minimum and maximum mean tempera-
tures in winter and summer are, respectively, -5.0 °C and 13.2 °C.

The calculation procedures are not mandatory however are presented the methodologies
adopted for new buildings, for the existents is not yet regulated.

Single family houses

e Two climate zones — North and South. For buildings with Area <100 m? a prescriptive
simplified approach is allowed and energy produced with PV or solar heating is to be
deducted from the actual energy use;

e maximum value for final energy use in KWh/m? (heated area) for heating, cooling, hot
water, ventilation, independent from the energy carrier;

e North: 130 kWh/m? - South: 110 kWh/m? - maximum average U-value 0.5 W/m?C
e For direct electricity heated buildings: North: 95 kWh/m? - South: 75 kWh/m?

Residential entire multifamily building (no requirement for individual flats)

e Maximum value for final energy use in kWh/m? (heated area) for heating, cooling, hot
water, ventilation, independent from the energy carrier. Two climate zones — North
and South exist. Energy produced with PV or solar heating is to be deducted from the
actual energy use.

e North: 130 kWh/m? - South: 110 kWh/m? - Max U-value average = 0,5 W/m?*C

Non residential buildings

e Maximum value for final energy use in kWh/m? (heated area) for heating, cooling, hot
water, ventilation, independent from the energy carrier. Two climate zones — North
and South- exist.

e North: 120 kWh/m? - South: 100 kWh/m? - Max U-value average = 0,7 W/m*°C
e A higher energy use is allowed dependent on the ventilation rate.

The internal gains are not taken in account in what concerns the tenant’s electricity use, but
otherwise yes.

The building regulation does not refer specific temperatures for the cooling season. But the
agencies for social issues and for working environment recommend maximum temperatures.

1.7.4 Recommendations

Summer comfort should be explicitly introduced in the building regulation for all type of build-
ings and standards should also be explicitly introduced in the building regulation for new
buildings.
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1.8 UNITED KINGDOM

1.8.1 General Considerations

Since April 2006, the new building regulations have been published following the Directive
and are already in force. The building Regulations 2000 approved document Part L “Conser-
vation of fuel and Power” and now is under revision and is expected to be in action in Octo-
ber 2010. The Part L is applied to England and Wales. Scotland (Section 6) and Northern
Ireland (Part F) have different documents and dates enforced. This paragraph provides
mainly information of England and Wales with some references to Scotland and Northern
Ireland.

For the new residential buildings is required to verify Part L1A, CSH, respectively, “Conser-
vation of Fuel and Power in New Dwellings” and “Code of Sustainable Homes”. For new non-
residential buildings is required to verify Part L2A “Conservation of fuel and power in new
dwellings” for the erection of a building of any kind, extensions or work carried out. Exemp-
tions are applied to buildings listed in Schedule 2, in accordance with section 1 of the Plan-
ning (Listed Buildings and Conservation Areas) Act 1999, in a conservation area in accor-
dance with section 69 of that act or included in the schedule of monuments maintained under
section 1 of the Ancient Monuments and Archaeological Areas Act 1979. A new proposal
plans to remove these exemptions are undertaken..

For the existing residential buildings Part L1B “Conservation of fuel and power in existing
dwellings” is applicable to the thermal element under renovation, while for the existent non -
residential Part L2B “Conservation of fuel and power in existing buildings other than dwell-
ings” is applicable to the thermal element under renovation. Consequential improvements to
energy performance apply to existing buildings with a useful floor area over 1000m? where
the proposed works relate to extension, initial provision of fixed building services or an in-
crease of the installed capacity of any fixed building services.

The Building Regulation Part L 2010 should verified before construction phase and the Code
of Sustainable Homes before and after construction and the main entities involved in the
process are the Department of Communities and Local Government (CLG) approved ac-
creditation body, providing courses for all strands of commercial and residential energy as-
sessment: CSH (Code for Sustainable Homes), SAP (Newly Constructed Dwellings), DEA
(Existing Dwellings), SBEM/DSM (Commercial Buildings), DEC (Public Buildings), Chartered
Institution of Building Services Engineers (CIBSE)- Certification, Training and Accreditation,
Low Carbon Energy Assessor (Qualified energy assessors can lodge Energy Performance
Certificates (EPC) and Display Energy Certificates (DEC) and the Royal Institution of British
Architects (RIBA)- Energy Assessment Training and Accreditation in partnership with
Stroma.

For the self-certification scheme a company or a person registered with a competent person
is qualified. The work of organisations or individuals accepted as members of a scheme is
not subject to Building Control inspection. Instead, the competent person self-certifies that
the work is in compliance with the Building Regulations require to provide a certificate con-
firming that the work complies fully with all applicable building regulation requirements to the
occupier of the building and to Building Control Body (BCB): a local authority or an approved
inspector.

The information from the building regulation process in not expected to be collected in a
central database but there are a couple of accreditation bodies approved by the Department
for Communities and Local Government (CLG). They store the information about the Energy
Performance Certificate (EPC) and Display Energy Certificate (DEC) (ie STROMA).
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1.8.2 Requirements on Solar Heat Prevention, Attenuation and Dissipation Strategies

The climate conditions are summarized in the next table based, essentially, on the draft
SAP2009 and the Winter is the most relevant season:

Heating season Cooling season
Most relevant season in your country X ]
Duration (months) October to May June to August

Mean external temperature
Mean external temperature

variable with month (Jan 4.5 variable with region and
Feb 5.0 Mar 6.8 Apr 8.7 May

Air Temperatures (Max, Min, Mean) 11.7 Jun 14.6 Jul 16.9 Aug 16.9 month
Sep 14.3 Oct 10.8 Nov 7.0 Dec
4.9°C) (10.6 - 17.8°C)

Degree Days
Refer base temp. heating and cooling 2463 213
15.5°C / 15.5°C (standard DD for the UK)

Number of Climatic zones
with different requirements

8 regions (SAP2005)/ 21

1 (SAP2005/draft SAP2009) regions (draft SAP2009)

Concerning strategies for the solar gain attenuation the thermal mass parameter (TMP) is
required for heating and cooling calculations and is also used to obtain the threshold internal
temperature which is used to estimate the propensity of high internal temperature in summer
(draftSAP2009) and imposes maximum U-Values for the building envelopes according Im-
plementation of EPBD — Country reports 2008:

Dwellings: Hon-Dwellings: )
Limiting U-values IL".-"a'-"m:H} Limiting U-values (W/mK)
Area .’!';','E.a o
Weighted Limiting Element ;if‘:;::ju_ HTZRS:
Average U- | U-valus Value

_ Value Wall 0.35 0.70
Wall 0.35 0.70 Floor 0.35 0.70
Flaor 0.25 0.70 Roof 0.25 0.35
Roof 0.25 0.35 Windows,
Windows, roof

roof windows,
windows, 2.20 3.30 roof lights
roof lights and curtain
walling
Pedestrian
doors
Vehicle
access and
similar large
doors

High usage
entrance 6.0 .0
doors
Roof
ventilators
{including 6.0 .0
smoke
vents)

Element

2.20 3.30

and doors

.2 3.0

A reasonable  limit  for  design air
permeability for both dwellings and non
dwellings is set at 10m*/h.m®) @ 50Pa

Concerning heat dissipation strategies, for all types of buildings, natural ventilation is imple-
mented with operable windows and natural night ventilation is combined with high thermal
capacity and also by limiting the solar gains with appropriate window size and orientation.
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1.8.3 Methodology or Calculation Procedures

The most relevant season is winter with 8 months and one climatic zone while the cooling
season has 3 months and is dived in 21 climatic zones according to draft SAP2009.

The calculation procedures for the new dwellings (single family house, single flat in a multi-
family building or entire multifamily building), the Standard Assessment Procedure (SAP
2005), is the methodology adopted for the calculation of the energy performance of dwell-
ings.

The compliance requires the calculation on CO2 emissions from the actual building: Dwelling
Emission Rate (DER) with a notional “reference” building with the same size and shape:
Target Emission Rate (TER).

The Dwelling CO2 emissions accountable in the calculation are from space and water heat-
ing, ventilation and lighting less the emissions savings from renewable energy generated.

Concerning the envelope quality in Part L1A are the required maximum U-values for walls
roofs, floors and windows.

Criterion 3 applies for cooling: “the dwelling should have appropriate passive control meas-
ures to limit the effect of solar gains on indoor temperatures in summer, irrespective of
whether or not the dwelling has mechanical cooling”. Unlike criterion 1 (CO2 emissions)
which is mandatory, Criteria 2 to 5 are only for guidance. The Appendix P: Assessment of
internal temperature in summer of SAP 2005 provides a method for assessing the tendency
of a dwelling to have high internal temperature in hot weather.

In the current version this does not provide an estimate of cooling needs. The procedure
does not affect the calculated SAP rating or CO2 emissions but the Draft SAP 2009, that is
under consultation, includes a calculation of cooling loads when the dwelling has fixed air
conditioning systems.

The Part L, also under consultation, provides guidance on the specification of fixed mechani-
cal comfort cooling systems in dwellings to meet minimum energy efficiency standards. The
dwellings should be designed to avoid or minimise the need for cooling through the appropri-
ate use of solar control, secure ventilation and thermal mass.

The cooling systems in dwellings should meet the minimum standards for efficiency in Table
36 (Part LF2010 consultation vol2) and be controlled to prevent simultaneous heating and
cooling of the same space within the dwelling.

For all the existent dwellings SAP 2005, as before but is not require that the emissions of
DER have to be lower than those from TER.

For the small new non-residential building (< 1000 m?) can be adopted a Simplified Building
Energy Model (SBEM), calculation of cooling energy demand by carrying out an energy
balance based on monthly average weather conditions, or an approved a Dynamic Simula-
tion Model (DSM) software package.

The SBEM calculates the energy demands of each space in the building according to the
activity within it. Different activities may have different temperatures, operating periods, light-
ing levels, etc. The SBEM calculates the heating and cooling energy demands by carrying
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out an energy balance based on monthly average weather conditions. This is combined with
information about system efficiencies in order to determine the energy consumption.” The
space heating and cooling demand are based on a methodology available in the EN
1ISO13790.

The relative performance of the proposed building is assessed on CO2 Emissions from a
Building Energy Rating (BER) which are compared with those from a notional building Target
Energy Rating (TER) .

The SBEM uses a Seasonal Energy Efficiency Ratio (SEER) to calculate the carbon dioxide
emission rate for a new building expressed in CO2 emissions in kg/m?/year.

In order to comply with requirements from part L2 on summer comfort each cooling unit of
the cooling plant shall achieve a minimum full load Energy Efficiency Ratio (EER) no worse
than Table 34 (Part LF2010 consultation vol2) and the minimum control for comfort cooling
specified in Table 35 shall be adopted.

For the residential buildings the limitation of internal temperature is not mandatory (draft-
SAP2009).

For the small existent non-residential building (£ 1000 m?) the methodology is similar to L2A.

For all large non-residential buildings (> 1000 m?): SBEM or DSM software for EPC level 3/4
assessors. DSM recognised software is required for EPC Level 5 assessors.

For new Public buildings with a useable floor area over 1000 m? that are occupied by public
authorities and by institutions providing public services to a large number of persons and are
therefore frequently visited by members of the public a Display Energy Certificate (DEC) and
Advisory Report (AR) are required for public buildings. The certificate needs to be updated
each year.

From 2008 (1* October) an Energy Performance Certificate (EPC) is required when a build-
ing (dwellings and commercial) is constructed, modified (fabric or services) is rented or sold.

The calculation based on EN ISO 13790 is not yet mandatory for cooling in all type of build-
ings (draftSAP2009).

The internal gains, people, light and efficient electrical equipment are considered in the
regulation.

Concerning the air conditioning systems in the draft of SAP2009, for all type of buildings, the
cooling loads will be estimated if dwellings will have a fixed AC systems and Mechanical
ventilation (explain) Accountable in all calculations. Subject to specific regulation Part F
(E&W). Concerning the humidification can be accountable if a DSM software is used for non
residential buildings (news and existing ones).

1.8.4 Recommendations

The recommendations that could be, or should be implemented in order to increase the
summer comfort and reduce the use of cooling systems are:

- The prevention of the solar gains are related to the total glazed area and maxi-
mum solar energy transmittance and are demonstrable if the solar gains through
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the glazing aggregated over the period from April to September, inclusive,are
lower than a reference glazing system (side lit facing East with maximum area of
40% glazing area viewed from the inside out, a framing factor of 10% and a g-
value of 0.46 estimated according to BS EN 410.

- Concerning the glazing areas the use of shading for new buildings should be ex-
ternal and movable and taking in account the external obstructions and implement
minimum requirements by the g-values combined with glazing area as suggested
in Part L under consultation. For new buildings the glazing area per facade and
orientation is recommendable in particular with combination with shading.

- Limitations on the use of air conditioning systems recommended for new and ex-
isting buildings and as much as possible to adopt natural ventilation or a mix-
mode.

- The use of passive systems for the new buildings must be as much as possible
and in first instance while for the existing ones should be recommended.

- Natural ventilation for the new buildings must be always adopted and, if not pos-
sible, hybrid solutions before deciding for mechanical or AC systems while for the
existing building should be recommended.

Concerning summer comfort, for all type of buildings, is pointed out that should be explicitly
introduced in the building regulation following the methodology in BS EN 37090.

2. RECOMMENDATIONS AND CONCLUSIONS
2.1 GENERAL ISSUES

This survey intends to update, in a regional basis, the information regarding national building
regulations, identifying the measures adopted and delineating good practices concerning
energy consumption, summer comfort and summer requirements.

The evaluation of the questionnaires reveals that the new building regulations were already
adopted in all member states, following the Energy Performance Building Directive (EPBD),
for new and existing residential and non-residential buildings, differing only on the starting
date.

The verification of the regulation requirements in five countries will be undertaken in two
phases — before and after construction, in France only after construction, prior to sale, rental
and/or use, while in Italy only at the planning stage. The role and the entities involved in the
application of the regulations are quite similar: architects and engineers the energy calcula-
tions and the technical responsibility, builders the quality of construction works, insulation,
installations, respecting materials and specifications of design engineers. Concerning the
builders-owners and users-tenants, in some countries, like Italy and Austria, no specific role
is assigned to them.

In 5 countries a central database exists or will be created to collect the building regulation
processes; however, in Italy no such database is expected to be implemented. In Germany,
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a country where for more than 50 years there have been recommendations for the building
design, building authorities don't control observance or deviations of building directive.

Among the good practices, one should stress the need for verification after construction,
especially in countries that only recently adopted building thermal and energy regulations,
and underline that an entity responsible for the archiving of the building regulation processes
and the energy indicators should be helpful to allow future energy demand calculations and
statistical analyses.

2.2 ENERGY CONSUMPTION

The prediction of the energy needs for cooling has already been calculated, in six of the eight
countries of the Keep Cool Il Project, based on the EN ISO 13790 standard (Ep<Epmax) and
even, for Slovenia, when the energy use calculation for cooling can be done by a simplified
method, the EN ISO 13790 can also be used as an option. Each country adopted one of the
alternatives for the calculation of the cooling needs: monthly or seasonal method or a yearly
hourly simulation procedure, with single zone or multizone options, based on simplified RC
models for the building.

Only Italy manifests the calculation of the primary energy demand only for heating but mani-
fests also that at least for the new buildings cooling energy calculations should be included
as well as maximum legal values for primary energy for cooling.

However, it should not be obligatory to have only one calculation method in Europe but it
should have common requirements: to be easy to use and well known to the building actors,
to allow them to make the assessment of different strategies and to integrate innovations
with a user-friendly software.

As referred this survey was extended to other countries (Annex D) in order to a have a clear-
er perception of the state of the art around Europe. There are some countries in which sum-
mer and cooling needs are not a priority like Romania and Bulgaria while others like Norway,
although having cold climate conditions are quite concerned with cooling needs inside offices
and services and the standard for the energy demand calculation in buildings includes ener-
gy for cooling. The results of the statistical studies for the office and commercial buildings
reveal a continuous increase of the energy consumption.

2.3 RECOMMENDATIONS AND REQUIREMENTS FOR SUMMER COMFORT
2.3.1 Mandatory U-Values — walls and roofs

Among all countries of the Keep Cool Il Project (Austria, France, Italy, German, Portugal,
Slovenia, Sweden and United Kingdom), it was pointed out that the heating season is the
most relevant season, only Portugal manifests that cooling and heating seasons are both
relevant. However, the partners have already implemented requirements, differing and
reflecting the building tradition and tecnhiques.

In all countries there exist requirements on the U-values and on the thermal mass of the
building envelope. Six countries reported requirements concerning the U-values on both
envelope elements: opaque and transparent; Portugal only reported on the opaque elements
and in Germany the requirements are introduced indirectly in the calculation procedure, the
requirement is based on the energy demand of a reference building. Figure 1 and Figure 2
present, respectively, the wall and roof U-values requirements for some European countries.
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Concerning the envelope quality each country should analyze if it is necessary to impose
more restrictive requirements in terms of U-values of the opaque envelope elements. For
instance, in its following revision, Portugal intends to adopt more restrictive U-values.

2.3.2 Requirements on windows, shading and strategies for solar heat dissipation and
prevention

Mandatory measures of shading devices in glazing facades are referred only by Portugal and
Slovenia in an explicit manner (excluding only the north oriented windows). As example it
can be referred that in Portugal this mandatory requirement is expressed in terms of the solar
factor (0.10<g,<0.56), depending on the climate summer zone and on the building thermal
mass.

For the solar heat prevention, the countries that don’t have any requirements until now in
their Building Regulations pointed out that they should implement measures such as: shad-
ing devices, glazing area and total area of the fagade, glazing area per orientation.

For new buildings the glazing area per fagade and orientation is recommendable in particular
in combination with shading and that relationship should be included in the calculation me-
thodology.

In Slovenia internal shading is not acceptable, except for north oriented windows, and France
pointed out the existence of minimum requirements on solar factor in bedrooms (without
cooling).
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In Germany recommendations to glazing areas and solar shading for new residential build-
ings have existed for more than 50 years, to avoid overheating problems and, 15 years ago,
those recommendations were extended to specific requirements. The building designer has
to prove that the solar gains do not exceed a limit value related to the climatic conditions,
building thermal mass, night ventilation, orientation, glazing system and shading systems,
excluding only small window to floor area ratios of less than 10%.

For the next revision of the regulation, in the United Kingdom, the prevention of solar gains
should be demonstrable if the aggregated solar gains, over the period from April to Septem-
ber, are lower than a reference glazing system (side lit facing East with maximum area of
40% glazing area viewed from the inside out, a framing factor of 10% and a g-value of 0.46).

Concerning the glazing areas the use of shading, for new buildings should be external and
movable and take in account the external obstructions, and minimum requirements should
also be implemented based on the g.l-values combined with glazing area. So, at least for
new buildings it should be recommendable to implement shading factors for shading systems
in connection with glazing area/orientation.

The limitation of a totally glazed transparent envelope as a solar heat prevention strategy
should be established, for the different countries, based on extensive simulation studies to
avoid an increase of the heating energy demands and the penalization of day lighting strate-
gies. In order to reach sustainable summer comfort for existent residential buildings it should
be obligatory to shade them when major renovation will be ongoing.

For all types of buildings, existent, new and residential or non-residential, concerning heat
dissipation strategies, natural ventilation is always mentioned as a measure to be adopted
and, whenever natural ventilation is not sufficient, then the integration of a mechanical venti-
lation system is recommended.

Concerning dissipation strategies the only countries that do not refer to any strategy are
Slovenia and Sweden. Other countries mention the natural ventilation (night ventilation) and
France the earth as cooling source while Germany expressly manifested that is not taken in
account.

Regarding the use of passive systems it is necessary to investigate what strategy or strate-
gies should be included in the building regulation according the climate conditions, such as:

» diurnal thermal amplitudes to evaluate the night ventilation potential cooling;

» solar radiation intensity to adequate glazing areas and orientation as well as
shading strategies without penalizing the natural light and the heating season;

» use of passive systems, namely the earth, as a cooling source should be investigated
and the use of air conditioning systems should be avoided.

To ensure night ventilation safety demands against storms and burglary are also necessary.

Natural ventilation for the new buildings must be always adopted and, if not possible, hybrid
solutions should be recommended before opting for mechanical or AC systems.

From the answers it is clear that those aspects should be introduced in the building regula-
tions.
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2.4 SUMMER COMFORT

The survey pointed out an enormous consensus for summer comfort to be explicitly
introduced in the building regulations for all type of buildings (new and existing buildings,
residential and non-residential) and also that summer comfort calculations should be
required. Checking the indoor temperatures and standards should also be explicitly
introduced. From the answers, the following comfort calculations can be followed by other
countries;

» for new buildings and using the French official software (Tic < Tic ref, Tic ref,
residential buildings or non-cooled buildings, the internal maximum temperature Tic
for a reference warm day (calculated as the average operative temperature for the 3
consecutives warmest days) the previous relationship must be verifed, with Tic ref
calculated by applying reference solar protections depending on the climatic zone;

» calculation of the occurrence of over-temperature based on the standard 1SO
13791:2004, without any cooling or heating system under transient basic conditions,
furthermore appoints overheating when the temperature exceeds 27 °C during the
day and 25 °C during the night .

» two standards were pointed out as to be adopted: BS EN 37090, EN 15251.

Most of the recommendations are already implemented, in France for existing and new build-
ings: area of glazing per fagade and use of shading, included in the calculation of the refer-
ence building, limitations on the use of air conditioning system for situations of T > 26°C,
natural ventilation. Presently, only Italy and Sweden didn’t include either requirements nor
recommendations regarding summer comfort.

In summer conditions the free floating temperature should be calculated and limited to justify
the cooling devices adoption. Summer comfort should be explicitly introduced in the new
buildings and a summer comfort calculation should be required.

Summer comfort should be introduced in the building regulation for all types of buildings
adopting or standards should be explicitly introduced in the building regulation.

The EN 15251 — “Indoor environmental input parameters for design and assessment of
energy performance of buildings addressing indoor air quality, thermal environment, lighting
and acoustics”, the adaptive thermal comfort model should be used for building design to
prevent overheating, using solar shading or decreasing window size, increasing thermal
capacity of the building or adopting operable windows to promote cross ventilation.

Summer comfort should be explicitly introduced in the building regulation for all types of
buildings and standards should also be explicitly introduced in the building regulation. Ac-
cording to recent studies, more than half of the Member States are already using CEN stan-
dards or CEN methods.

2.5 FINAL REMARKS

The adaptation of passive systems must be checked and if realizable, the employment of
mechanical cooling systems should always be avoided and only used if it is demonstrated
that the passive solar measures (solar heat attenuation and heat dissipation) and the passive
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cooling systems (ground tubes, natural ventilation devices, etc..) do not guarantee pleasant
thermal internal comfort conditions.

Some countries, like Austria, have a more drastic point of view manifesting that in the resi-
dential buildings air conditioning systems should not be allowed to be installed and the limita-
tions on the use of air conditioning systems must be extended to non residential buildings.
Only in certain cases should they be allowed (for instance, if all passive measures have been
undertaken but the internal loads are too high or specific circumstances exist that require low
temperatures as in hospitals)

Each country should be encouraged to apply mandatory passive requirements for summer
but not in an uniform way all over Europe.The requirements on the elements on the building
design should be integrated in the building construction according to the climate conditions of
each region.

In colder areas the mechanical cooling equipments should always be replaced by good
design requirements based on architectural solutions. To reduce the cooling consumption
further measures can also be adopted selecting efficient electric lighting and equipment and
in this way reducing the internal gains.

At least for the new buildings cooling energy and summer comfort calculations should be
included as well as maximum legal values for primary energy for cooling.

Informative campaigns on passive cooling, for households and for building managers and
users, should be undertaken in order to prevent overheating and to reduce mechanical cool-
ing devices.

So, for a sustainable summer comfort the adoption and use of passive systems must always
be checked out and their contribution should be incorporated in the building regulation. On
the other end the national building regulations should also have more exigent limit values of
the cooling energy demands.

The increase of the use of air conditioning systems in Europe leads to considerable problems
at peak load times, increasing the cost of electricity and disrupting the energy balance in the
European countries. According to the recommendations of the European Parliament “priority
should be given to strategies which enhance the thermal performance of buildings during the
summer period. To that end, there should be further development of passive cooling tech-
niques, primarily those that improve indoor climatic conditions and the micro-climate around
buildings”.
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ANNEX A

QUESTIONNAIRE OF TASK 2.3

CRITERIA FOR ENERGY EFFICIENCY IN NATIONAL BUILDING CODES CONCERNING
SUMMER COMFORT
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QUESTIONNAIRE

Country:

Name:

Contact: E-mail Telephone

Part A - GENERAL QUESTIONS ABOUT BUILDING REGULATION IN YOUR COUNTRY

Al.What’s the current status of building regulations in your country following the

EPBD?

State the date when it started or when is predicted to start.

New building regulations have been published following the Directive but are not yet in
force

Date:

New building regulations have been published following the Directive and are already in
force

Date:

No new building regulations have been published but the previous legislation is in force

Date:

No new building regulations have been published and no specific legislation is in force

Date:

Other (specify).
Date:

Additional details or information:

A2.In which buildings is (or will be) required to verify the Building Regulation?

[ ] | New Residential

[ ] | New Non — Residential (If yes explain in which case )

[] | Existent Residential (when major renovated) (If yes explain in which case )

[] | Existent Non - Residential (when major renovated) (If yes explain in which case )
[]

Other (specify).
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A3.When is (or will be) required to verify the Building Regulation?

Only at planning stage, before construction starts, in order to have a permit

Only after construction, prior to sale, rental and/or use

Both before (construction) and after construction (for sale, rental and/or use)

HEEn

Other (specify).

Additional details or information:

A4.What are the main entities involved in the building application and what’s their
role?

Entity Role

Professional (Arch,Eng.)
Builder
Build Owner

User/Tenant

A5.1s or will be the information from the building regulation process collected in a
central database? (if answer is “Yes”, please describe the main information collected)

[ ]No [X] Yes. Please describe:
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A6.Describe, very shortly, the main aspects of the methodologies used in your coun-
try for building regulation.

Refer the main steps and parameters. (Ex. In the residential sector there are some minimum requirements related with solar

factor, and a monthly calculation procedures in order to get the cooling energy needs, or in summer a calculation is needed in

order to prove that the internal air temperature is below 25°C, or....).

BT N2

-

Type of building

Short description of the methodology(ies) used in Building

Regulation

New buildings

Existing buildings

Residential, single
family house

Residential, single flat in
multifamily building

Residential, entire multi-
family building

Small non-residential
building (< 1000 m2)

Large non-residential
building (> 1000 m2)

Public buildings

Other

Additional description or information:
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Part B — QUESTIONS ON REQUIREMENTS/CALCULATION PROCEDURES

B1.Which types of actions are required in your Building Regulation, regarding sum-
mer? if necessary, provide additional information at the end of the table (e.g. explaining to which buildings it applies to, if
it depends on the assessment method, etc.). Izl yes |:| no

New buildings Existing buildings
Action to be followed in the Building
Regulations concerning Summer Residen- Non- Residen- Non-
tial Resid. tial Resid.
Recommendation or guidelines (enve-
lope and systems) ] ] ] ]
Refers to suggestions, not mandatory
If yes in previous explain
Explicitly refer the summer comfort? [] [] [] []
If yes in previous explain
Minimum Requirements 0 0 0 0
Refers to glazing areas, solar shading ,
If yes in previous explain
Mandatory measures on the envelope
see B3 I:‘ I:‘ I:‘ I:‘
Ex, mandatory shading in south glazing facades in
summer...
If yes in previous explain
Mandatory measures on the systems
Ex, the air conditioning system is mandatory if.... D D D D
summer
If yes in previous explain
Calculation procedures (Describe in BS) [] [] [] []
Energy calculation [] [] [] []
Summer comfort calculation [] [] [] []
[] [] [] []

Additional description or information:
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B2.Describe the Climatic conditions
Heating season Cooling season

Most relevant season in your country [] []

Duration (months)

Air Temperatures (Max, Min, Mean)

Degree Days

Refer base temp. heating and cool-

ing /

Number of Climatic zones
with different requirements

Additional description or information:

B3.Requirements related with Solar Heat Prevention In this question the main goal is to identify if in
your Building Regulation there are any requirement ( this mean mandatory measures) related with any of the following
items which need to be addressed in the procedures of application of the Building Regulation. |Z| yes |:| no

New Existing
Residen- Non- Residen- Non-

Requirements on: tial Resid. tial Resid.
Total glazing area

[] [] [] []
(explain)
Glazing area per orientation

[] [] [] []
(explain)
Glazing type

[] [] [] []
(explain)
Solar protection depend on orienta-
tion ] ] ] ]
(explain)
Window U maximum (W/m?C)

[] [] [] []
(explain)
Maximum solar factor

[] [] [] []
(explain)

Additional description or information:
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B4.Internal Gains Are considered in Building Regulation? (Ex. In the calculation is needed to take in attention.....)

X yes [Jno
New Existing
Residen- Non- Residen- Non-

tial Resid. tial Resid.
People

] ] ] ]
(explain)
Lighting

] ] ] ]
(explain if requirements exist)
Efficient electrical equipment

] ] ] ]
(explain if requirements exist)

Additional description or information:

B5. Solar Gain Attenuation is considered in Building Regulation? (Ex. Minimum values?). X yes []no

New Existing
Residen- Non- Residen- Non-

Minimum requirements for: tial Resid. tial Resid.
Thermal mass (inertia)

[] [] [] []
(explain)
Wall U-values (W/m?°C)

[] [] [] []
(explain)
Roof U-values (W/m?C)

[] [] [] []
(explain)
Floor U-values (W/m*C)

[] [] [] []
(explain)

Additional description or information:
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B6.Heat Dissipation Strategies is considered in Building Regulation? (Explain if yes, how is considered as
suggestion? recommendation? calculation?). |Z| yes |:| no

New Existing

Passive strategies Residen- Non- Residen- Non-

tial Resid. tial Resid.
Natural diurnal comfort ventilation

] ] ] ]
(explain)
Natural night ventilation

] ] ] ]
(explain)
Earth as cooling source

] ] ] ]
(explain)
Other (explain) [] ] ] ]

Additional description or information:

B7.Air Conditioning Systems is considered in Building Regulation? (Explain if yes, how is considered as sugges-

tion? recommendation, to avoid it? Mandatory if the internal temperature greater than....? Or a cooling load calculation).

X yes []no
New Existing
Requirements for: Residen- Non- Residen- Non-
tial Resid. tial Resid.
Cooling (explain) ] ] ] ]
Humidification (explain) [] ] ] ]
Mechanical ventilation (explain) ] ] ] ]

Additional description or information:
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B8.Calculation Procedures are considered in the procedures, as mandatory? Izl yes |:| no

New Existing
Procedures Resi- Non- Resi- Non-
dential Resid. dential Resid.

Limitation of internal temperature

[ [ [ [

(Tic<Tic ref) (explain)

Cooling loads

(explain)

Energy performance method for cooling
(Ep<Epmax) W W W W

(explain)

Calculation based on PrEN I1ISO 13790

(explain)

Describe the output of the calculation
(KWh/m?, primary energy, other) (explain) L] L] L] L]

Monthly calculation procedure

(explain)

Hourly simulation procedure

(explain)

Other calculation procedures

(explain)

Additional description or information:
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Cl.Please provide recommendations that could be, or should be implemented in your
Building Regulation in order to increase the summer comfort and reduce the use of

cooling systems:

Explain; should be/must be/recommendable/not interesting

Measures/Recommendation

New buildings

Existing buildings

Implement minimum requirements

Area of Glazing per facade

Area of Glazing per orientation

Use of shading

Limitations on the use of air conditioning
systems

Use of Passive Systems

Natural ventilation

Minimum requirements + Calculation re-
quirements

Others

Additional description or information:
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C2.Summer Comfort should be explicitly introduced in your building regulation? [X
yes []no

Type of building New Existing
Residential, ] []

(explain how /give suggestions)

Non-residential building [] ]

(explain how/give suggestions)

C3.Standards should be explicitly introduced in your building regulation? [X] yes []
no

Type of building New Existing
Residential, ] []

(explain how /give suggestions)

Non-residential building [] ]

(explain how/give suggestions)

C4.Should any others suggestions to be included in the future as measures towards a
sustainable summer comfort?

NEW building

Residential,

(suggestions)

Non-residential building

(suggestions)

EXISTENT building

Residential,

(suggestions)

Non-residential building

(suggestions)

Thank you

helder.goncalves@ineti.pt
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ANNEX B

CRITERIA FOR ENERGY EFFICIENCY IN NATIONAL BUILDING CODES CONCERNING
SUMMER COMFORT

COMPARATIVE ANALYSIS
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BUILDING REGULATION

{BR) GENERAL
QUESTIONS

AU - Austria

current status of
BR

New BR after the
Directive and inforce
exceptin Lower
Austria and Vienna.
The dates are different
from one federal state to
the other and every one
of the 9 federal states
has its ownBR following
Austria’s basis docurment
forimplementing the
Directive but some of
them have more
demanding values

BR applied to

All new and existing
residential and non-
residential buildings

stage of BR aplication

before and after
construction

role and entities
involved

ArchEng.
Technical responsibility,
liability

Build Owner
Ownership

BR process
collected

YES
The author of the energy
performance certificate is
listed and has an author
number. They are

committed 1o send the

results to the Austrian
statistics center. In addition
there is a voluntary system
called ZEUS
Wity energieauswelse net

BR methodologies

NEW

Residential
There are minimum
requirements for the quality

U-values, maxdmum heat
energy demand) summer
comfort has to be

considered regarding the

B8110-3%
The Austrian standard
ONORM H 8040 regulates
the calculation of the coaling
load.
The Austrian standard
ONCRMB 8110-6
regulates the calculation of
the cooling demand
Non-residential
There are minimum
requirements for the quality
of the: envelope (maxirmum
U-values, maximum heat
energy demand) For the
calculation of the
occurrence of over
temnperature the standard
(IS0 13791:2004) has to be
uged: Thermal performance
of buildings - Calculation of | of
internal temperatures of a | i
room in summer without
mechanical cooling -
General criteria and
validation procedures
The Austrian standard
ONORM H 8040 regulates
the calculation of the cooling
load
The Austrian standard
ONCRMB 8110-6

the cooling demand

The Austrian standard
OMNORMB 8110-3 has to

(gross volume:

requirements for the quality
of the envelope (maximum | of the envelope (maximum
U-values, maxirmurn heat
energy demand) summer

considered regarding the
Austrian standard ONORM | Austrian standard ONORM

ONORM H 8040 regulates
the calculation of the cooling

regulates the calculation of

requirements for the quality
of the: ervelope (maxinmum

temnperature the standard
(IS0 13791:2004) has to be
uged: Thermal performance

ONORM H 8040 regulates
the calculation of the cooling

requlates the calculation of | regulates the calculation of

be fulfilled be fulfiled
The maximum cooling The maximum cooling
demandis dernand
1 kWhm. 329

EXISTING

Residential
There are minimum

comfort has to be

B8110-3%
The Austrian standard

load.
The Austrian standard
ONORMB 8110-6

the coaling demand
Non-residenti:
There are minimum

U-values, maximum heat
energy demand) For the
calculation of the
occurrence of over

f buildings - Calculation of
nternal temperatures of a
roomin summer without
mechanical cooling -
General criteria and
validation procedures
The Austrian standard

load
The Austrian standard
ONORMB 8110-6

the coaling demand

The Austrian standard
ONORMB 8110-3 has to

is
2 kWhim?®a (g

DE - Germany

New BR published after
the Directive andin
force 0111012007

All new and existing
residential and non-
residential buildings

before and after

construction for sale or rent
energy certificates. Non
residential certificates

required from Octaber 2009

Arch.and Eng.
calculation builder
Builder
follow the instructions and
responsible for
constructing activities
Builder Owner
reponsible for inspection of
arir condition and
replacement of boilers
User Tenant
no role

NO
building authorities don't
control observance or
deviations of building
directive

DIN V 18599, 2007
(residential and non-
residential)
(integrate balance
between building, usage
and technical equipment)

DIN V 18599, 2007
(residential and non-
residential)
(integrate balance
between building, usage
and technical equipment)

FR - France

New BR published after

the Directive 24/5/2006

and in force
1i09/06

All new and existing
residential and non-
residential buildings
(new non residential except
swimming-pool; rink;
livestock ; T°=12°C ; heated
or cooled for process
reasons)

Only after construction,
prior to sale, rental andfor
use

Arch.and Eng.
energy calculations in
accordance with building
regulation
Builder
Must respect materials and
specifications of design
engineer
Builder Owner
Is responsible that the
calculation is cdone
User Tenant
no role

YES
maybe bythe state
controlers

ALL TYPE
Primary energy
consumption + indoor
sUmmer termperature +
components rminima

Residential
Replacement by new
components reaching new
standards
>1000 Primary energy
consumption + indoor
summer termperature +
componenta minima
Small non residential
Replacement by new
components reaching new
standards
Large non residential
Primary energy
consumption + indoor
summer temperature +
cormponents rminima
Detailed Scheme

IT- Italy

New BR published after

the Directive 24/5/2006
andin force
August 2005

All new and existing non-
residential buildings

Only at planning stage

Arch.and Eng.
To design architectonical
and plant systems
Builder
To construct building

NO

ALL TYPE
National energy law says
that, to limit the cooling
energy needs
1) effiective solar
protections for trasparent
elements of the building
envelope have to be used;
2) inwhose zones where
mouthly mean irradiance is
equal or over to 290%¥m2,
the superficial thermal mass
has to be higher than 230

kgfm3;
3) natural ventilation has to
be promoted
Remarks
Calculation of the Primary
Energy Demand for Heating
has to be done established
for every use of building in
function of the
Surface/Volume ration and
of the Climatic Zone

the superficial thermal mass

ALL TYPE
National energy law says ,
about summer conditions,

1) effiective solar
protections for trasparent
elements of the building
envelope have to be used;
2) inwhose zones where
mouthly mean irradiance is
equal or over to 290%/m2,

has to be higher than 230
kg/ma:
3) natural ventilation has to
be promoted
Remarks
Calculation of the Primary
Energy Demand for Heating
has to be done established
for every use of building in
function of the
Surface/Volume ration and
of the Climatic Zone

46



D 2.3 Recommendations on summer energy efficiency on national building codes

PT - Portugal

current status of
BR

MNew BR published
following the Directive
and are already in force
03-07-2006
RCCTE addressed to
residential and non
residential with floor
areas = 1000m’ without
HWAC systems or with
Installed
P = 25 KW, major
rehabilitations and
enlargements but only to
the expanded area
RSECE: addressed to
residential and small non-
residential buildings
(area<1000m32) with
installed P = 25 KW, all
large non residential
buildings (A>1000 m?)
with or without systems
and all buildings with new
HCAV systems with P
=25 Ik

BR applied to

New Residential
RCCTE or RSECE

New Non — Residential
RCCTE or RSECE

Existent Residential {when
major renovated - 25% of the
building value
RCCTE orRSECE

Existent Non - Residential

(1000 m? RCCTE other
RSECE)

stage of BR aplication

before and after
construction
necessary before
construction with a
declaration of conformity of
the regulation national
building and after
construction before building
use with an energy certificate

role and enti
involved

Arch.and Eng.
calculation of the new BR,
visit of the building, making
the EPB-declaration after
construction, and emission
of energy certificate
Builder
existence of energy and air
quality certificate,
selection of an expert for
the certification process,
audits and periodical
inspections and supply all
the necessary elements
required by the Portuguese
Energy Agency
Builder Owner
same responsibilities of
the builder in case of sale
or rent
User Tenant
ask for the certificate

BR process
collected

YES
Portuguese Energy Agency
— ADENE, responsible for
the Certification process

BR methodologies

NEW
Type of building
1

RCCTE
2
RCCTE
3
RCCTE/RSECE
4
RCCTE/RSECE
5
RSECE
6
RCCTE/RSECE

RCCTE (EMN 13790)
RSECE (Hourly heat
balance between losses
and gains through
transparent and opaque
envelope and internal gains
(Qne))

The calculation methods are
applied to residential and
non-residential new and
existing buildings according
to question A.1,

EXISTING
Type of building
1

RCCTE
2
RCCTE
3
RCCTE/RSECE
4
RCCTE/RSECE
5
RSECE
6
RCCTE/RSECE

RCCTE (EN 13790)
RSECE (Hourly heat
balance between losses
and gains through
transparent and opacie
envelope and internal gains
(Qne))

The calculation methods are
applied to residential and
non-residential new and
existing buildings according
10 question A1,

SL- Slovenia

New BR publised after
the Directive and in force
30.09.2008

All new and existing
residential and non-
residential buildings
(Existent buildings only if the
building permit is needed,
1.8 if the renovation covers
also structural changes and if
after renovation the impact of
the building to the
environment and its
appearance differ)

before and after
construction

Building codes are verified
when the building permit is
requested, when the
technical checking is done
ibefore the buildingis putin
use) and the permission to
use is issued (i.e. the energy
certificate is to be done
Ihefore the permission to
use)

Arch.and Eng.
Elaboration of design
documentation where 6
essential requirernents for
the building are proved by
engineering methods
Builder
Quiality of construction
works, insulation,
installations
Builder Owner
Reliable decision making
during the design phase
(life cycle thinking,
reasonable definition of
required comfort level).
Holistic long term view on
maintenance and repair
User Tenant
Rational use of energy in
operation phase,
understanding of thermal
comfort and how to reach it
most economically

yes
Energy certificates
(calculated for new
buildings will be stored in
and electronic database
with a link to the cadastre of
buildings.

Energy indicators will be
stared digitally, (not only pdf
of certificate) to allow later
energy demand calculation
and statistical analyses
(electronic data base
expected by Jan. 2010)

No differentiation in minimum requirements or
calculation approach per building type

Obligatory shading (internal shading is not acceptable)
for all orientations except north, solar thermal and
reflective glazing are allowed if incoming radiation is
reduced to prescribed limit

The new regulation in 2008 imposed.
Mare severe requirements on Uman (example: Umas wall
< 028 Wim2K)
Requirements
Iviax cooling load < OWC = 24 Wim3
Ivax cooling device power PYVC e = 1,05.0%C Vel EER

(We), where EER and COP

{by prEN 14511) in ESEER

(Eurovent) are listed
Only cooling generators of class A, B and C are allowed

Sweden

MNew BR published
following the Directive
and are already in force
01-07-2006

All new and existing
residential and non-
residential buildings

before and after
construction
The actual energy
consurmption for space
heating, space cooling, hot
water and ventilation is to be
werified through metering 24
month after the building has
been constructed, which
coincides with the mandatory
building energy certification
For buildings with electricity
heating/coaling this implies
that two meters are installed

Arch.and Eng.
Engineering {"consulting")
firms design
Builder
Building companies build
according to the design
Builder Owner
Building process
Procurer, often hires a
consultant for following the
construction process incl
the dialogue with the
building company and the
designer
User Tenant
Depends on the contract.
Usually are very little
involved in the building
Imanagernent

YES
the information from the
building energy certificates
is stored in a centralised
database

Residential, single family
house
Maximurm value for final
energy use in kWWhim2
(heated area) for heating,
cooling, hot water,
ventilation, independent
from the energy carrier. A
minimum average Uvalue is
also required. Two climate
zones — North and South-
exist. For buildings with
Area=100 a prescriptive
simplified approach is
allowed. Energy produced
with PV or solar heating is
to be deducted from the
actual energy use
North: 130 kWhim2
South: 110 kiwh/m2
Mayx Uvalue average =05
For direct electricity heated
buildings:

North: 85 kiwh/m2
South: 75 KWhfm2
Residential, entire
multifamily building
Maximum value for final
energy use in kiwhim2
(heated area) for heating,
cooling, hot water,
ventilation, independent
from the energy carrier. A
minimum average Uvalue is
also required. Two climate
Zohes — North and South-
exist. Energy produced with
PV or solar heating is to be
deducted from the actual
energy use
North: 130 KWhim2
South: 110 kwhim2
Max Uvalue average = 05
Non Residential (large,
small), Public

ALL TYPE
Mot yet regulated
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BUILDING REGULATION current status of
(BR) GENERAL BR

role and entities
involved

BR process
collected

BR applied to

stage of BR aplication BR methodologies

QUESTIONS

UK- United Kingdom

New BR published after
the Directive and in
force
April 2006

Under further revision
2010

All new and existing
residential and non-
residential buildings

Part L- Conservation of
fuel and Power
after construtuion prior to
sale, rental and/or use

Part CHS -Code of
Sustainable Homes
before and after
construction f.

Royal Institution of
British Architects (RIBA)-
Energy Assessment
Training and Accreditation
in partnership with Stroma,
a Department for
Communities and Local
Government (CLG)
Chartered Institution of
Building Services
Engineers (CIBSE)-
Certification, Training and
Accreditation, Low Carbon
Energy Assessor
(Qualified energy
assessors can lodge
Energy Performance
Certificates (EPC) and
Display Energy
Certificates (DEC).
Acompany or person
registered with a
competent person self-
certification scheme. The
work of isations or

NO

A couple of accreditation
bodies approved by the
Department for
Communities and Local
Government (CLG) store
the information about the

individuals accepted as
members of a scheme is
not subject to Building
Control inspection. Instead,
the competent person self-
certifies that the work is in
compliance with the
Building Regulations.
Require to provide a
certificate confirming that
the work complies fully with
all applicable building
regulation requirements to
the occupier of the building
and to Building Control
Body (BCB): a local
authority or an approved
inspector

Energy P

Certificate (EPC) and
Display Energy Certificate

(DEC) (ie STROMA).

NEW

Residential
The Standard Assessment
Procedure (SAP 2005) is
the adopted methodology
for calculating the energy
performance of dwellings.

Small non-residential
building (< 1000 m2)
Simplified Building Energy
Model (SBEM) or approved
Dynamic Simulation Model
(DSM) software
package.SBEM uses a
Seasonal Energy Efficiency
Ratio (SEER) to calculate
the carbon dioxide
emission rate for a new
building.

In order to comply with
requirements from part L2
on summer comfort the
cooling systems should met
the following:

Each cooling unit of the
cooling plant shall achieve a
minimum full load Energy
Efficiency Ratio (EER) no
worse than Table 34 (Part
LF2010 consultation vol2)
and the minimum control for
comfort cooling specified in
Table 35 shall be adopted.

Large non-residential
building (> 1000 m2)
SBEM or DSM software for
EPC level 3/4 assessors.
DSM recognised software
is required for EPC Level 5
assessors

EXISTING

Residential
SAP 2005, as before but
does not require the
emissions of DER to be
lower than those from TER

Small non-residential
building (< 1000 m2)
SMethodology similar to

Large non-residential
building (> 1000 m2)

SBEM or DSM for EPC
level 3/4 assessors.
DSM recognised software
is required for EPC Level 5
assessors.
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REQUIREMENTS OR

CALCULATION
PROCEDURES

actions regard

NEW

Residential and non

ing summer in BR

EXISTING

Residential and non

climatic conditions in BR

heating season

Recommendation or

racommendation or

1 7 months
Linz, December 2003

solar heat prevention

NEW

Windew U masimum

EXISTING

Wi L madmum

internal gains

NEW

EXISTING

solar gain attenuation

NEW

residential and non
residential

EXISTING

residential and non
residential

heat dissipation strategies

NEW EXISTING
Natural diurnal comfort | Natural diurnal comfort
wventilation wventilation
Natural night ventilation | Natural night ventilation

ONORM ONORM

B 8110-3: necessary day
and ight vertlation,

B 8110-3. necessary day
and night ventilation,

1000 mhm? — 2 2000 kgim?

1000 m*m? ~ 2 2000 kg

pRrop
tor a haightaned natural

pOropr
tor 3 haightaned natural

air conditionis

NEW

sytems air conditioning sytems

EXISTING

NEW
(TicsTic ref)
standard (ONORM EN IS0
13791) single oo indoar
temperatures without
cacling or heating system
under transient basic
conditions. Does not
contain sufficient
information lo define
specific Zones like sun

mandatory calculation procedures

EXISTING
iceTic n
standard (ONORM EN IS0
13791} Singie oo indoar
temperatures vithout
caoling or heating system
under transient basic
conditions Doss not
contain sufficient
information ta define
speaific zones like sun

monihiy mean iradiance
is higher than 290vWm2

i higher than 200WWim2

Remarks:
all hese information are collected by the

DPR 4121983

Remarks
Efficient shadings (not better
specifiec) and suficient
superficial mass (>230
ey

Efficiant shadings inot better

specified) and suffcient

superticial mass (>230
ki)

Wall U-values
2006
0,44 -0,85 Wim2°C

2009
0,35-0,72 Wim2°C

people and elecrtical | people and elecrtical 2 2 ventlation, ke a i ventietion, ke a wi places, airium, indrect | - places, anum, indirect
. |- 75 mimm? - 24000 kgin? | 75 mfMm® - 24000 kgin? | ventilation, ke awindowy | ventilation, like a windom
i Soncny s sunm | -« Ilcwg;;dr::le:es;mmer “3:03‘%2;“ reC) (W) sade squipment SOmIMm -2 8000kgimt | 50wk - 2 a000kgm | CoLCanbe opened. thatcanbs apenerl | 1 gt it depioment | (s eal it e deplymet | PSS SUT COMBGNATs | passis sin compenens
AU - Austria comfort "¢ 7 climatic ones {explain) u-values for (explain) u-valugs for equipmentis considersd | equipmert is considered Wall U ;ﬂue,'@"‘ Wall U- ;ﬂws'@"‘ To ensure the mght To ensure the night protection reguiaion (ASHY protecben requlstion (ASIY {sun paneis) intemal {=un panels) intemal
Y windows vary between 1.7 | win v 17 itis [inc ifitis - - vertiation, necessary safety ventlation, necessary safety| : : conditions condiions
- energy calulaton and. (- energy calulation and- cosling season d19 19 sffcient or ot effcient or not, 0.38- 0 SN 0.38- 0 5WinC demands (against Stom, | samands (against stom, BGBIINr. 36841968) BEBINN. 366/1908) Ep < Epmax (WWhim2) | Ep= Epmax (kWhvim2)
e e 3687113 /23 Roof U-values Raof U.values burglary, sic ) hawetabe | burgiary, Sic ) hawe to be PrEN 12790 pIEN 13790
calculation ot availsble 02-035WMZC 0320 3WIM2C considered F the air considered.f the air The anmesal codling demand| The annual cocing demand
7 dimatic zones Floor U-values Floor Lvalues chenge retes are applied | change rates are eppled i5 the sum of the monthly | 15 the sum of the morthly
035 - 0 50 WiTC 035 -050WiC | their compianca has to b | their complianca has to be conling demands coniing demands
preserved - especially | preserved - especially For non-residertiel Fornor-resicentel
auning night. During day the | auring night. During day e buildings there s aimic. | buildings there is a imit
hygienic air change has to | hygienic ar change has to Mew buldings: 1 KWhim®a Exstng buldings 2
e ensured be ensured (grossfioorares) | KW (gross fioor area
Detanled comnmented Dedailed commented
Residential
refers surmmer comfor . residential
DN 41082 any indication on all additionalinformationin
Idential residential anyinformation
Recommendations | Items except for non- additional information in edditionalinformationin | addiional information in | addibonal infermation in german ol y :
DN A108.2 residential explicity Climatic Zones: german german german german residential additional information in natural night ventiation additional information in residential any information
DE - Germai Non-residential mark Viinter 12 Gy thermal mass erman LE ] IR DIN 185997 no residential
ny o it P 2 T residantial reakisntial The serme procedur butis not not eppled 1o the exstent no residential onthe energy certificate
N 41082 for mandstory messures global balance method | global balance method value on Wim? value on Wim? Uvalues - no O additional information in building DIN 18509 Cooling loads deliversd (orlented on the
mandatory measures on for systems german DIN 18598 energy needs or energy
o consummation
DIN 1946
heating season Residential and non
- heating season. Tmanth
emhmwrefr:rs summer mn’,ﬁcﬂcd‘a; Windeow LI s murm Windew L madmum residential Idential and Tie rer‘::?:u'r.gmh[ Tie rdl:;i:mwmh(
comon (WIM2°C) (HmC) Wall U-values ves ves vl residential and nen
; use of official scfware | use of oficial scftware
FR - France on solex factor in " n;:‘;r:\ar factor in - cooling séason: — rnanzmsur:‘ ggé:am:r mmﬁ: g:l::satw 045 Wi -C Ratural diumal comfort. | - Nalural diumal comiort | Cooling - Categeries CE1and | oy ?;IL;QT; CEand cooling loads cooling loads
bedroamsfnacocing | 7" S1EE0 oo i beaame non residential non residential Roof U-values vertlztion vertlztion CE2{noise area and clmanc | Ty it
energy caloulaiion o non residantal hotsle and | (non residential hotsle and 0.34 (flat) - 0.28 (other] Watural night went lation Natural night ventlation zon8) one! Hm"w:;:’"u:mn Hnw;:numm
summer comfort Climatic Zones: [ fin ( ! WM e Eanh as cocing source | Earth as cooing source mechanical ventilation 1 " n
e s ospilats] oo thaes procedure procedure
Summer-§ 0,40 Wim*"C
Glass+Frame Glass+Frame rﬁ"":‘l’"“
heating season 2006 2006 ermal mass
Residential and non ) 230 kgim2
Residsntial and non RS depending by climatic zone 24;:].385[1 ?_422.;&50 oI
Residential Effective shadings (not | _ sy internal tempeeture has to 220500 220500 Wall U-values
Etfocive shadings (not | beter specifed)and [ be 20°C (21) exceptior industrial Glass Gless 2006 The UNI 1033985 norm | The UNI 1033885 norm es Yes
battarspaciiad) and "“I’“ vertierion buikding which is setto 18°C) 2006 2006 0,44 - 0,85 Wim2°C fixes the values of air | fixes the values of air Caleulation of the Caleulation of the
- Ital e [ s ) 230.500 230600 yos yes 2008 changes, the air changes, the air Remarks: Remarks: Primary Energy Demand | Primary Energy Demand
y SEk auicen upeticial | 507 e changing zone by zone 2009 2009 035072 Wim2°C infiltration levels, the The comfort conditions and | Th i for for | for for
i 1.60- the offici i el i "
sufficient superficial | mass (>230 kgima2),if - o=y S0s 00 . ¥ the eficiency heating) heating)
mass (~230 kgim2), if | montily mean iradiance =T climatic Zones Remarks Mon residential wventilation is not considered | ventilation is not considered
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REQUIREMENTS OR actions regarding summer in BR climatic conditions in BR solar heat prevention internal gains solar gain attenuation heat dissipation strategies air conditioning sytems  air conditioning sytems mandatory calculation procedures
CALCULATION PROCEDURES
NEW EXISTING NEW EXISTING EXISTING NEW EXISTING NEW EXISTING NEW EXISTING NEW EXISTING
residential residential
as default values as default values
both seasons a) global value: 4 Wim? | a) global value: 4 Wim®
Minimum requirement | N€2tin season: 4:3-8 month (depends ‘Solar protection depend on "Dr;,:iz":z';"a‘ "“:&ﬁ:‘:a’;“a‘ Natural gl comfor | Natwal dhamal conor residential cooling loads cooling loads
Teferted to giaing arens on climatic zone) ‘Solar protection depend on orientation by smal without or with | b) smal without or with Natural o ation | Natural e somiation Limitation of installed power and | Energy performance method|Energy performance method|
Minimum requirements | "G 0 9T ETES not available orientation (Maximum solar factor (1) | gyctems with Ps 25 KW a | systems with P< 25 kW a yes toall o ! dential and ‘assure aif renovation rates for air| ~for cooling (Ep<Epmax) | for cooling (Ep<Epmax)
referred to glazing areas i Base temperature- 20°C (Maximum solar factor (g1) | for 7 orientations (NE-Nw) | P W TE 8 ol - yes to all esidential and non residential | qualiy acceptable comfort | Calculation based on PrEN | Calculation based on PrEN
and solar shading g 940-3000 °C.dias for 7 orientations (NE-NW) LotV oy 7WIM"OF | | imitation of the wall,roof, oo |  Before a major renovation 1 the calculation Inthe caleulaion | samaton of Instated bover and conditions 150 13790 1S0 13790
mandatory i south alasing facade 3 climatic zones Maximum solar factor otels: 4 Wim? low hotels: 4 W/m® low | ).yalues of external elements | Limitation of the wall, roof, floor rovedures the mean roveduros the mean Ualty accoptable comfort Before amajor renovation | Primary energy Kgep/m?. | Primary energy Kgep/m’.
PT - Portugal measures (nder mlor renoation) cooling season: 4 month Maximum solar factor 0,155 (91) S 0,56 occupancy density oceupancy density or poundaries with areas without| U-values of external elements or| . PrOoeOueS e MEan | prockdures the mean - qually acceptanie n residential yea) year)
in south lazing fagades | (10 ¢ a‘r\ reoren | 197C-23°C (@epends on climaic zone) 0155 (g) £0,56 Depending on summer buildings: 2W/m?) buildings: 2W/m?) e upation boundaries vith areas without | 0% 8 g:m @ Pl Eem @ limitation of installed power and Residential and non Residential and non
Teool = 25°C not available De on summer climatic zone and thermal || €) large non residential | c) large non residential |depending on the winter climaticl ~ permanent occupation months - June-September) | months - June-September) assure air renovation rates for air | residential A<1000 m2 residential A<1000 m2
Calculation procedures 3 climatic zones climatic zone and thermal inertia buildings or smallwith | buildings or small wit i lepending on the winter climatic| ™G0 |0 - 100 Seb T ower than 250 th quality acceptable comfort RCCTE - monthly RCCTE - monthly
ool = (combining the 3 climatic winter and the inertia (residential under major | Systems with P >25 KW | systems with P >25 kW zone severity et nan, S| et e " condiions
(residential under major | (DI the § cinavc wnier and i oovetion dccupant density and | occupant density and venlation in summeris | ventition in summer is when ecomamieas iustifiabl
enovationy . iays a dissipation ahvays a dissipation y justifiable | non residential A>1000 m2 | non residential A>1000 m2
zones in the mainland plus one for equipment density equipment density et ks RSECE-hourly RSECE-hourly
‘Azores e another for Madeira) depending on building | depending on building strategy. strategy.
type (office, restaurant, | type (offce, restauran,
etc.). llumination density | etc.). llumination density
the real one
Cooling load
based on VDI 2078:1996 or
ASHRAE calculation for
specific cooling power
demand (W/m3) and limited:
Max cooling load < (VC =
24 Wim3
Max cooling device power
[PVC.e = 1,05. 1VC Vel EER]
);
Residential and non YR A0 simplified method (based on
iminimum value prescrive, duel
idential Heating season the cooling system power
Recommendaion or to sufficient daylighting in Wall U-values (W/m2¢C) Wall U-values (Wim2°C) and seasonal calculation
deline: heating season: 8 months e LICE building envelope and windows | building envelope and windows with cooling degree days.
air precooling; glazing Air Temp.(Max, Min, Mean) pper ‘:‘,‘se';"‘ irectly (like 0,28 W/m2K for walls, (ke 0,28 W/m2K for walls, (0,2( The minimum energy
‘areas; Winter: 11.8/-14.2/-0.1 — : ine . (0,20 W/m2K for light W/m2K for light structures), requirement for cooling is
solar HDD (Tb 20/12) ] Struclures). pariions between | _partitions between flts 0,90 determined on the same
shading; Central climate: 3300 a“’l;"""":[;‘ luation ‘I‘E";'e: 3 Residential Residential flats 0,90 Wim2K, windows 1,3 | W/m2K, windows 1,3 Wim2K, principle, ie. based on the
Minimum requirements. Alpine Climate: 4700 "a"s:mm e'wem‘;egs ol People. Lighting and | People. Lighting and | W/m2K, doors 1,8 W/im2K and | doors 1,8 W/m2K and to air S ST maximum allowed cooling
Glazing areas fimited Mediterranean: 2400 ot ndirecty s ghves equipment equipment 0 air tightness of the envelope, |ightness of the envelope, wherel power.
due to daylight (<20%) climatic zones < s 5 Wim2in 2002, 5Wim2in 2002, where n50<3.5 for natural | 50<3,5 for natural ventilation g _— e EN IS0 13790 optional
SL- Slovenia maximum U values of not available [=DER 9 (proposed 4 W/m2 in Dec|(proposed 4 Wim2 in Dec]  ventilation and n50<2 for | and n50<2 for mechanically No No L L L metho
building envelope and Air Temp.(Max, Min, Mean) For all onentation except for 108 but just for certfication |08 but just for certiication)]  mechanically ventiiated  [ventlated buidings, respeciively e e “The output of calculation
‘windows cooling season | not for minimum not for minimum buildings, respectively Roof U-values (W/m2°C) o m:m e related to cooling is:
Mandatory measures Summer: 38, 10,19 e requirements in building | requirements in building roof < 0,20 Wim2K oy “Venuﬁim P 20“02 1. Cooling load is calculated
Obligatory shading COD (Tb 20/21) T regulation) regulation) Roof U-values (W/m2°C) | Fioor U-values (Wim2C) g based on VDI 2078:1996 or
(internal shading is not Central climate: 79 m“ust e ey asg foof < 0,20 W/m2K floor < 0,30 W/m2K AASHRAE calculation for
acceptable), Alpine Climate: 2 shad marks: Requirements for specific cooling power
energy calculation Mediterranean: 144 Floor U-values (W/m2°C) existing buildings are valid in der /Im3)
cooling load < VC =24 climatic zanes T . floor < 0,30 Wim2K case of renovation (above 25% 2. Cooling device power
ins notavailable Unin=1,3, 1,6 Wim2k for (ot (e
Max cooling device power e 3. Energy (electriciy) use for
.e=1,05. wimgio cooling QUC (kWhia)
4. Electricity for operation of
pumps for cooling (final)
(kWhela),
5. Primary energy use for
HVAC operation in buiding
(cWhia); (kWhim3a)
6.CO2, per energy source
(kg/a), (kg/m2a)
7.9 of RES power in
covering of heating anc
cooling loads
Residential
Recommendation or
qidelines
Good efficiency of the People. Lighting and
cooling system. equipment
Orientation and size of
windows.
Selective glazing,
Solar shading
Use of free-cooling
Coolg storage. heating season
as recommendation Residential
heating season: 8 months
Stockholm: -1.2 (0,2 in 2011-2040 ’
P e ey ) U vae The buikling regulation does not
Non residential el e o ot refer specific temperatures for
Recommen 2 with A<100 m2: with A<100 m2; loor U-value the cooling season. But the
Sweden 2 climatic zones . Final Energy
quidelines Uwindows<L,3W7m®C | Uwindows<13 W7m®C Non residential agencies for social issues and for|
The method for cooling season working environment recommend
calculating the energy use| oo ,91 Py 5 Wim2 in 2002, (proposed 4 Wall Unvalue ‘maximum temperatures.
is free as the actual Wim2 in Dec. 08 but just for Cooling power need s based in
energy consumption wil not available certifcation, o or minimum VDI 2078:1996 or ASHRAE
be metered. Itis 2climatic zones requiements i bulding Fioor U-value calculation
mentioned that a *safety reouaton)
margin' s to be left when
designing the building and|
calculating its energy
consumption in order to
‘minimise the sk of
exceeding the maximum
allowed figure
‘Summer comfort
as recommendation
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REQUIREMENTS OR
CALCULATION
PROCEDURES

UK - United Kingdom

actions regarding summer in BR

NEW EXISTING

Residential and non
Residential Residential
-commendationor [ - Recommendation or
quidelines (envelope and [guidelines (envelope and
systems) systems)

Residential and non

~Explicity refers summer

- energy calculation a

ys
~Explicity refers summer

- energy calculation a

climatic conditions in BR

healing season

October to May

temperature
month (Jan 4.5 Feb 5.0 Mar 6.8 Apr 8.7
May 11.7 Jun 14.6 Jul 16.9 Aug 16.9
Sep 14.3 Oct 10.8 Nov 7.0 Dec 4.9°C)
(draft SAP2009)

2463 degree days

1 Climate zone
cooling season

June to August

solar heat prevention

NEW

Remarks
For the nextregulation

Prevention of solar gains are
demonstrable if the solar
gains aggregated over the
period from Aprilto
September are lower thana
reference glazing system
(side ltfacing East with

i of 40%

EXISTING

Remarks
For the nextregulation

Prevention of solar gains are

demonstrable if the solar

gains aggregated over the

period from April to

September are lower than a

reference glazing system
(side ltfacing East with
of 40%

e
region and month (10.6 - 17.8°C) (draft
SAP2009) I

213 degree days

8 climatic zones (SAP2005) 21 ciimatic
2ones (draft SAP2009)

glazing area viewd from the

109% and a g-value of 0.46)
(draft Pari 2010)

glazing area viewd from the
inside out, a framing factor of | inside out, a framing factor of
10% and a g-value of 0.46)

(draft ParL2010)

NEW

internal gains
EXISTING

solar gain attenuation

NEW

Residential and Non-
residential

‘The Thermal mass parameter

(TMP)is required for heating

and cooling calcuiations. Itis
also used to obtain the

threshold internal temperature:

whichis used to estimate the

propensity of high internal
temperature in summer
(draftSAP2009)

EXISTING

Residential and Non-
residential

‘The Thermal mass parameter

(TMP)is required for heating

and cooling calculations. tis
also used to obtain the

threshold internal temperature:

whichis used o estimate the

propensity of high rternal
temperature in summer
(draftSAP2009)

Maximum U-valus for the

Maximum U-valus for the

P

air conditioning sytems  air conditioning sytems

NEW EXISTING

heat dissipation strategies
NEW EXISTING

Residential and non-

Residential and non-
id residential

Natural diurnal residential
comortvertiation

Natural diurnal
comfort ventiation

Cooling loads Cooling loads
berabie :;"e":‘l’m 22| foperabe :;"e":‘l’m K | Calculated if the dweling has a | calculated ifthe dweling has &
fixed air conditioned system | fixed air condiioned system
(draltSAP2009) (craftSAP2009)

Natural night ventilation
combined with high thermal
capacity

Natural night ventilation
combined with high thermal
capacity

Mechanical ventilation
Accountable
Subject to specific reguiation
Part (E&W).

Mechanical ventilation

Accountable

Subject 10 specific regulation
PartF (E&W).

limit solar gains limit solar gains

appropriate window size | appropriate window size = i
and orientation and orientation a a
Humidification Humidification

DSM software

mandatory calculation procedures
NEW EXISTING

Residential
Standard Assessment
Procedure (SAP 2005) is
the adopted methodology
for calculating the energy
performance of dwellings.
output of the calculation

Residential
SAP 2005, as before but
does not require the.
emissions of DER to be
lower than those from TER
CO2 emissions in

CO2 emissions in kgimelyear
kglmelyear Non-residential
Non-residential output of the calculation
output of the calculation CO2 emissions in
CO2 emissions in kgimelyear
gimélyear Monthly calculation
Monthly calculation

SBEM calculation of cooling|
|SBEM calcuiation of cooling| energy demand by carmying

energy demand by carrying | out an energy balance
outan energy balance | based on monthly average
based onmonthly average | weather conditions

weather conditions
Hourly simulation procedure
(explain)

(explain) DSM recognised software
software
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PART C

RECOMMENDATIONS TO
INCREASE SUMMER

Cc1

recommendations that could be or should be implemented

summer comfort should be explicitly

introduced

C3

standards should be explicitly introduced in suggestions towards a sustainable
BR summer comfort

COMFORT
NEW EXISTING NEW EXISTING NEW EXISTING NEW EXISTING
recommendable recommendable
minimum requirements and fagade minimum requirements and fagade
glezing area per onentation glazing area per orientaton
Should be Should be
use of shading outside use of shading outside
Mustbe Mustbe
residential buildings air conditoning | - residential buildings air conditening
systems are not allowed to be installed | systems are not allowed to be installed yes yes
. . nan residential bulldings there should | non residential buldings there should be (Al suggestions mentioned | (All suggestions menfioned — Fdieath
AU - Austria be restrictions to the use of air | restrichons tathe use of air conditioning ves yes inCland C2shoudbe | inC1and G2 shouldbe any indication any indication
conditioning systams systams introduced as standards] | infroduced as standards)
Use of Passive Systems Use of Pagsive Systems
Minimum requirements + Calculaion | Minimum requirements + Calculation
requirsments requirements.
Calculation procedures e g. for relation | Calcuistion procedures e.g. for ralation
betwean glazing fagade and total area | between glazing fagade and total area of
of the fagade hawe 1o be definsd the fagade have to be defined
Ventilation implemented Ventlabon implemented
residential
Refers only on heat insulation|
residential residential
idential and
resdertalandnon | g shminesarcmer it et
- Germal additional information in german |  additional information in german yes yes Up to 40% below standard of deficits deficits
ny P
yos niewe buildings is accepted non-residential non-residenti
(reference: annual primary any suggestion any suggestion
energy need including ar
condition
area of glazing per fagade
already inthe reference building wes shading
use shading already
Limmuoniaﬁﬂ use of air Limitations on the use of air yes yes yes
FR - France ondiioning systoms :nndm:fi;sg n;ynem! alyos algoes yes any indication any indication
=267 Use of Passive Systems
Use of Passive Systems " tha rat s
alreaty inthe referance bulding dready in the reference bulding
yes yes
ft-ltaly ] e alltypes all types

recommendations that could be or should be implemented

summer comfort should be explicitly

introduced

standards should be explicitly introduced in
BR

suggestions towards a sustainable
summer comfort

NEW EXISTING NEW EXISTING NEW EXISTING NEW EXISTING
residential residential
residential Change in the EPmax | Change in the EPmax
Directly or indirectiy the Portuguese | Directy or indirectly the Portuguese s yes EN15251 ai;@ﬁ;ﬁz:agx o a:s@ﬁ;ﬁ:?g:;z o
PT - Portugal Building Regulation take in Building Regulation take in considaration all’;w% alpss non residential high high
consideration most of these iteams most of these items non residentlal ENTT30 non residential non residential
ENT7730 EPmax (IEE) needto | EPmax(EE) needto
be changed be changed
Minimum requirements
inplace
Area of Glazing per fagade
implicitely in place
Use of shading
inplace
Use of air conditioning systems
limitation
In colder areas cooling devices should
be substituted by the good design
requirements, Residential buildings "
should ba designad without cnnligg Rastdsrtial
devices based on good architectural LraCuyineD
Solutions n most of Siovera. DE::::';“:::E;’L“:;" © Residential
B8 e i ST v Use of hading , focicocoan doucss | e TN
invesigated ‘Shading should be implemerted in case Residential Shading and night | e reness
et veciiation of major renovation For big apartment buildings vertlation shouldbe | IR PR
_ Calculation should be prascribed for . sumemer comfort calculation yes promoted Instead of | .. i tor pouseholds.
Slovenia S Natural ventilation i neadad, to prevant yes AC davices No AC |8 B0 e
(night) ventitian evenif the cooiing. | |\24Urel ventiaton should be givenin the (Instalision of cooling deraces approachworkswolin| LT o
deica 15 instabed dus 0 some oiner | "29UIEtion 28 a recommendation for the Non-residential Sloveniancimate | e e
ronson way of building operation strategy. | Summer comfort calculgtion under condiion of _ | (1 D8IE00 RIS
i ot | et
Room free tmperaturs in summer Non residential
conditions shoud be calculated and
limited, 5o that the need of cooling
devices is justified
Others
SIST ENISO 13790 monthly methods
should be used for nergy calculations
arks
The promation of passive cocling
measures should be pramoted event if
itis nat acceptable in all cases
yes yes
Sweden to be completed to be completed all ypes allhypes yes
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recommendations that could be or should be implemented

summer comfort should be explicitly

introduced

standards should be explicitly introduced in suggestions towards a sustainable
summer comfort

BR

NEW
recommendable
Area of Glazing per facade
Area of Glazing per orientation
‘As much as possible adopt natural
ventilation or a mix-mode

Should be
Preferably external and movable
account for building and external
obstructions
Minimum requirements + Calculation
requirements

Coul be
g-values combined with glazing area
as suggested in Part L under
consultation
residential buildings air conditioning
systems are not allowed to be installed
non residential buildings there should
be restrictions to the use of air
conditioning systems.

Use of Passive Systems
Minimum requirements + Calculation
requirements
Calculation procedures e.g. for relation
between glazing fagade and total area
of the fagade have to be defined.
Ventilation implemented
Must be
Use of Passive Systems
as much as possible and in first
instance
Natural ventilation If not possible
consider hybrid solutions before
deciding for mechanical or AC
systems.

EXISTING

Recommendable
Implement minimum requirements
Area of Glazing per facade
Area of Glazing per orientation
Use of shading
Limitations on the use of air conditioning
systems
Use of Passive Systems
Natural ventilation

Minimum requirements + Calculation
requirements

NEW

EXISTING

Follow

inBS EN
37090

NEW EXISTING

residential and non

residential and non residential
residential
yes
yes Introduction of consequential
improvements

NEW

residential
and
non-residential
any suggestion
Consideration of

Site layout, green

aaaptiveicomiortiheony adaptive comfort theory|
through
" through
recommendations of e Sl
BS-EN15251 for
. BS-EN15251 for
buildings without . N
N o buildings without
mechanical ventilation
(category I mechanical ventilation
gory I)- (category ).

spaces and vegetation

EXISTING

residential
and
non-residential
Consideration of
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ANNEX C

EXPERTS THAT ANSWERED QUESTIONNAIRE IN THE FRAMEWORK OF
TASK 2.3

RECOMMENDATIONS ON SUMMER ENERGY EFFICIENCY ON NATIONAL BUILDING
CODES
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In the next table are the experts identification by country and institution that answered to the
Questionnaire prepared in the framework of Task 2.3 — Recommendations on summer en-
ergy efficiency on national building codes”.

Table C.1 — Questionnaire of Task 2.3 and experts.

Country/Organization Contac
Austria/AEA Nicole Holanek
France/ARMINES ENSMP Laurent Grignon Masse
Germany/IZES Barbara Droeschel
Italy/eERG Lorenzo Pagliano and Salvatore Carlucci
Portugal/LNEG (ex-INETI) Helder Gongalves
Slovenia/BCEI ZRMK Marjana Sijanec Zavrl
Sweden/ STEM Carlos Lopes
United Kingdom/LMU Fergus Nicol and Luisa Brotas
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ANNEX D

BUILDING REGULATIONS IN EUROPE — GENERAL REMARKS
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D. BUILDING REGULATIONS IN EUROPE — GENERAL REMARKS

A review of the national building codes was extended, whenever possible, to other European
countries by direct contacts with colleagues, consulting building codes and technical reports
with respect to the requirements and summer calculations adopted in each country. The goal
consists on identifying the positive and the negative aspects and selects the best practices.
Cyprus was the only country that answers directly to the KeepCool questionnaire.

D.1 BELGIUM

In Belgium the implementation of the EPBD is the responsibility of each Region. In the Flem-
ish Region the calculation procedure of the energy performance of new residential and non
residential buildings started on March 2005. The Wallonia Region implemented the EPBD in
April 2007. The Brussels capital region had a thermal regulation for new and renovated
buildings since 2000. In what concerns the regulations according to the EPBD in 2009 should
already be in force.

Flemish Region

There are requirements, with respect thermal insulation, concerning U-values for the enve-
lope elements of the new buildings, while for the existing only on the renovated parts. New
residential buildings, offices and schools have the most restringent requirements, indoor
climate - ventilation and overheating — for the buildings that use energy to create specific
indoor climate conditions for human activities.

The legislation intends to avoid the installation of active cooling with, for the residential build-
ings, with the calculation procedure — “Overheating Indicator”.

The Flemish EP legislation is a monthly overall energy method that considers: transmission
and ventilation losses, passive solar gains, heating and hot water installations (installation
efficiency, energy losses by distribution, energy use of fans and pumps, photovoltaic energy
systems contribuition, and air conditioning installation (cooling). The internal gains are also
considered and defined as a volume function. The Flemish Reqgulation does not allow to take
into_account ventilation strategies and passive cooling technologies. A new challenge
consists on ameliorate the calculation procedure on in order to induce the use of those
startegies. For the non residential buildings the cooling load is calculated for a set point of 23
°C.

Wallonia

The regulation contains minimum requirements on maximum U-values, summer comfort and
ventilation. In Wallonia Region the calculation procedures adopted the same calculation
method of the flemmish Region with some adaptations, in collaboration with the other
Regions.

Brussels

In this region, according to the available information, have also minimum requirements on
maximum U-values, summer comfort and ventilation. For the Brussels Capital Region it is
assumed that a similar method of the other regions will be adopted.
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D.2 BULGARIA

The application of the new building regulation started in March 2005 following the EPBD for
all type of buildings (news, existing, residential and non residential). The requirements de-
pend on the building type, residential buildings and non residential (schools, hospitals, office
and hotels) and may cover: maximum U-values for heated buildings, insulation level, and
limitation of solar gains for new buildings (residential and non residential).

Cooling is not mentioned as a subject to be dealt with through a criteria or a calculation
methodology in the Bulgarian building legislation. At the moment, it is assumed that the
cooling has a negligible role compared to the heating consumption. So, as the major energy
consumption is for heating, all regulations (for energy certification) examine energy demand
for heating, only with maximum-values depending on form factor and heating degree days.

However, the general opinion in Bulgaria is that all the legislative documents related to en-
ergy performance of buildings, and requirements for building envelope (insulation of walls,
ceilings, windows, etc.) are indirectly relevant for cooling, too, as they prevent heat from
entering buildings during summer and thus reduce the cooling needs in buildings (in the
same way they will prevent, in winter period, the cold from the outside).

D.3 CROATIA

The implementation of EPBD was expected in 2008 based on technical regulations on en-
ergy economy and heat retention in buildings and the requirements depending on the pur-
pose and building size. The technical regulations prescribe the maximum required heat
energy per year and In terms of the envelope quality are requirements on U-values including
windows.

According to the available information was not found any specific measures to the summer
period.

D.4 CYPRUS

D.4.1 General Considerations

New building regulations have been published following the Directive and are already in force
since 21/12/2007. However, the building regulations concern only the thermal insulation of all
new buildings and existing ones over 1000m? under major renovation. More requirements
concerning the total energy consumption at the buildings was expected to be in force by the
end of 2008. The Building Regulation will be required to be verified only at planning stage,
before construction starts, in order to have a permit.

D.4.2 Requirements on Solar Heat Prevention, Attenuation and Dissipation Strategies

The number of climatic zones is 4 for each season and the duration of winter is 6 to 8 months
and summer 2 to 4 months. The mean temperature in winter is 13 °C with a with a heating
degree number between 1049 and 2033 (base temperature of 20°C). In summer the mean
temperature is equal to 26°C, according to the table:
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==
Heating season Cooling season
Most relevant season in your country [ X
Duration (months) 6-8 2-4
Air Temperatures (Max, Min, Mean) Mean 11.6 - 14.2 Mean 25.2 - 27.2
Degree Days
1049 - 2033
Refer base temp. heating and cooling20/24
Number of Climatic zones
with different requirements N N

As the thermal regulation is not yet in force nevertheless are pointed out some aspects that
will be taken in account in the future regulation:

» Requirement on the window U-value (a value that cannot be exceeded ) and on the
U-values of the elements of the building envelope, except for the elements in contact
with the ground;

» Glazing type, solar protection depending on the orientation and solar factor will be
taken in account but will not be mandatory measures;

The passive strategies are not yet considered in the future building regulation.
D.4.3 Methodology or Calculation Procedures

As mentioned above a new methodology was planned to be adopted at the end of 2008.

For the new Buildings a simplified calculation procedure using a simple software tool based
on default and/or typical values (asset rating) while for the existing a similar calculation
method but with an energy audit ((asset or operational rating).

The energy performance method for cooling (Ep < Epmax) will be calculated based on EN
ISO 13790.

The national methodology is under discussion but will probably take into account the follow-
ing:

The internal gains as an average value of Watts per m? of useful floor area for residential
buildings, but, is expected a more detailed analysis for the non residential buildings, ventila-
tion (natural and mechanical).

D.4.4 Recommendations
Should be implemented requirements on:
- U-values, solar factor and area of glazing per orientation;

- Use of shading for some orientations

Some of those requirements should be more exigent for non residential buildings and have
recommendations on the use:

- air conditioning systems
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- passive systems especially for some categories of non residential buildings;

- natural ventilation

Summer comfort should be explicitly introduced in the building regulation by setting the ac-
cepted internal temperature, humidity rate and ventilation as well as standards if are applica-
ble to the country’s specific climatic conditions.

Those aspects should be implemented for new and existing buildings. With the building
regulation is expected that an investment of not more than 10% of the initial cost of the
buildings used to be build prior to the regulation and concerning measures for the reduction
of the heating and cooling needs of the buildings, could give savings up to 30%.

D.5 CZECH REPUBLIC

The EPDB was adopted in 1 July 2006 but will be only in force in the Czech Republic from
the beginning of this year (.01.2009). It means that after this date, all new or renovated build-
ings (excluding buildings defined such as: experimental and temporary used buildings,
churches, farm buildings, and detached houses with area below 50 m2), will require an en-
ergy performance certificate to obtain planning permission for construction and the require-
ments are the same for both. In terms of the envelope quality are requirements on U-values
maximum.

For all buildings a calculation procedure for cooling energy has already been included in
compliance with CEN Standards (EN ISO 13790) and contains requirement for maximum
temperature and maximum daily increase of internal temperature. The calculation method
also includes heat gains (internal and external) and ventilation. Passive cooling is not taken
into account in the building regulation.

D.6 DENMARK

Denmark has implemented the EPBD since January 1st, 2006 for new building or renovation
of an existing building to obtain planning permission for construction but has, for many years
a long practice of strict energy requirements in the building regulations. An energy perform-
ance target is required buildings heated at least 15 °C (except for commercial and energy
production purposes). In terms of the envelope quality are requirements on maximum U-
values but. The calculation procedure for new buildings (residential and non residential) is
based on EN/ISO 13790 and and energy consumption for cooling is integrated on the global
calculation with the other demands heating, DHW, power for pumps, fans, lighting).

The contribution of the passive systems for cooling are not inclued in the building regulation.
D.7 ESTONIA

The minimum energy requirements came into force in 1 january 2008 in terms of maximum
U-values and energy consumption per m2 of floor area and will depending on the building
use. Concerning summer conditions and requiremts.
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D.8 FINLAND

The requirements of all new buildings and existing one under great renovation came into
force after 1 January 2008 and the building regulation should be use to apply for a building
permit. The energy requirements include attenuation strategies concerning the building enve-
lope and solar heat prevention in order to avoid overheating: maximum U-values; require-
ments on average insulation level; structural shading. The restrictions concerning glazing
areas due mainly to the thermal losses in winter can also be useful to reduce excessive solar
gains in summer.

The building regulation is a monthly method adapted from EN 13790 and the indoor
temperature of space can be estimated in summer whenever it will be relevant. The building
regulation considers:transmission and ventilation losses, passive solar gains, heating and hot
water installations (installation efficiency, energy losses by distribution, energy use of fans
and pumps, photovoltaic energy systems contribuition, and air conditioning installation
(cooling). The passive strategies are not yet incorporate in the building thermal regulation.

D.9 GREECE

In Greece the implementaion of the EPBD is delayed and the regulation and the certification
process was still under study in May 2008, however, according to the building plataform the
requirements for building permits came into force after 1 January 2009. Those requirements
area related to maximum U-values, avererage insulation level, primary energy consumption
limitation and equipment efficiency.

In what concerns comfort conditions is expected that he EP regulation will propose the de-
sign temperature in order to size the cooling/heating and reference values for the humidity
levels.

The building regulation is expected that includes requirements on: solar protection, window
U-values, insulation levels for walls, roofs, floors, air flow rate, access to natural light, effi-
ciency to heating/cooling units, insulation of domestic hot water tank, lighting power installed.

For the whole building is determined the energy consumption for heating, cooling, lighting
and domestic hot water and, according to this consumption the CO , emission will be calcu-
lated

D.10 HUNGARY

Regulation is in force from September 2006 for all new buildings and existing buildings in
case of renovation and explicitly refers to summer conditions and contain mandatory summer
requirements. Those requirements are related to the envelope quality, maximum U-values for
each building element, and summer overheating that depends on the natural ventilation and
thermal mass and is formulated in terms of the maximum mean daily indoor-outdoor tem-
perature. This calculation is simple, but, for more complex buildings, it should be necessary
to adopt a simulation tool.

D.11 IRELAND

The new building regulation was published in 2005 and had been reinforced by the Building
Regulations (Amendment) Regulations in 2007. From July 2008 the Building Regulations
includes a methodology for calculating energy performance of non-residential buildings.
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In what concerns the quality of the there are also requirements concerning maximum U-
Values for new buildings

» Wall: 0.27 W/m?°C

Pitched roof insulated at ceiling: 0.16 W/m?C
Pitched roof insulated on slope: 0.20 W/m?C
Flat roof: 0.22 W/m®C

Ground floor: 0.25 W/m?°C

Other exposed floors: 0.25 W/m?C

VvV V. V VYV V V

Doors, windows and roof lights 2.00 W/m?C (for dwellings depending on area of
openings, in table total opening area is 25% of floor area) and 2.20 W/m?C (for non
dwellings and the average U-value of external personnel doors, windows and roof
lights may vary as described;

» Large doors for non dwellings 1.5 W/m*C

For new non-residential buildings the requirements covers limitation of solar overheating and
measures to reduce the overheating risk and is pointed out a calculation procedure, this one
can be replaced by alternative methods. For the residential buildings is not mandatory.

The national calculation methodology for new residential buildings, entitled Dwellings Energy
Assessment Procedure (DEAP), is a simplified asset based monthly calculation which con-
forms to EN ISO 13790 with an accompanying data set of default assumptions based on
age/type of construction, will be used.

For non-residential buildings, entitled “NEAP”, is an adapted version of the UK “National
Calculation Method”.

Under this method, building designers and BER (building energy rating) assessors can,
according to the complexity of the building, apply either an official simplified asset based
calculation procedure entitled “Simplified Building Energy Model” (SBEM) or an approved
dynamic simulation software package. Advisory reports have been prepared to help BER
assessors hamely on energy-efficient glazing.

D.12 LATVIA

The new building regulations, to achieve the requirements of EPBD, were implemented
during 2008. The calculation procedures area based on CEN Standards covering: heating
hot water, AC, ventilation and lighting systems. However, at this time, it seems that are not
implemented specific requirements for summer period.

D.13 LITHUANIA

The new building regulation published in December 2005 is in force since January 2006. The
certification started for all the new buildings in 2007 while for the existent buildings, the proc-
ess will start in 2009. Even if a calculation procedure for cooling energy is not implemented in
the building regulation, the regulation does not contain some requirements for glass and
shading.
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D.14 LUXEMBOURG

New building regulation and the certification are in force since January 2008 for the residen-
tial buildings (new and existent) and with the certification is expected the use of more insula-
tion and better glazing in residential as also more efficient systems in the new buildings as
also an increase in the use of renewable however, concerning the residential buildings and
due to the climate conditions cooling requirements are not included on the calculation proce-
dures. The regulation for non-residential buildings is, at the moment, still in preparation.

D.15 MALTA

Malta adopted measures to implement the Directive into national law in November 2006
when the Government issued the minimum requirements for the energy performance of
buildings and is expected that will be implemented on the 2nd January 2009.

The regulation implements minimum requirements concerning:

- Thermal values of the building fabric, limitation on areas of glazing both in connec-
tions with loss of heat or coolness as well as with solar heat gains (exposed walls and
floors -1.57 W/m?°C; non-exposed floors - 1.97 W/m®°C: roofs — 0,59 W/m?C. (area >
6.5 m? for exposed envelope elements)

- Limitations for windows and roof lights (U = 5.8 W/m®C, if the glass area is equal to
10% of roof area while for residential buildings the area of the exposed walls is 20%)

- Controls and insulation of heating and cooling systems
- Controls of artificial lighting systems

A separate assessment for the energy performance assessment of dwellings that takes into
consideration both heating and cooling according to the relevant CEN standards is expected
to have been developed by September 2008.

It expected that in Malta the enforcement of tighter regulations on better energy performing
buildings especially dwellings will not decrease the use of energy because the owners will
use more energy than what they use now and therefore the main aim of these measures is to
control energy wastage whilst maintaining good comfort levels and air quality. It is also ex-
pected an increase on the price of the buildings

D.16 NEETHERLANDS

The calculation procedures integrate part of the EPBD and the minimum requirements for
new buildings and major renovations should be verified before the completion of the building.
For the existing buildings the regulation ensures that in case of a major renovation a mini-
mum level of energy performance is met and for small renovations there are minimum re-
guirements concerning ventilation and insulation.

For the new and existing buildings the regulation implements minimum requirements con-
cerning:

> U-values (roofs, walls and ground) —2,5 W/m®C;
> U-values (windows, doors) — 4,2 W/m?®C;
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> Air change 0.9 dm®/s per m? floor:
» Internal air quality — minimum requirements from the EPBD

In the new building the requirements for the day lighting imposes that window areas > 10 %
of floor area while for the existing window areas > 2.5 — 7 % of floor area

The calculation concerning summer period includes area of transparent elements, overheat-
ing (time, A temperature), solar gains, windows shading and efficiency of the systems.

D.17 NORWAY

The requirements for new buildings are in force since February 2007 and will be presented
for obtain the building permits. Some specific requirements concerning fenestration area and
solar shading have been adopted

» Area fenestration to a maximum 20% of the conditioned floor area.
e Automatic outside shading or similar measures to avoid the use of local cooling.

In what concerns the inside temperature the Health Safety Executive (HSE) regulations
points the temperature of 26 °C as the recommended upper temperature for indoor air in
areas for occupational activities and also that should not be exceeded more than 50 hours
during a year.

The national building code is based on EN 13790 and the level of requirements is expressed
as maximum net energy demand per m? of floor area, including the energy for cooling. The
set point temperature in the cooling calculations is 22 °C.

In the calculation of total energy demand the building thermal zoning will depend on the
conditions of: sun exposition, internal gains and technical installations serving different parts
of the building. For instance, for different building fagades solar exposition should meet dif-
ferent thermal zones for the energy demand calculations. When the product of the windows,
doors and glass (ysol) areas divided by the conditioned floor area and the total solar energy
transmittance for window and shading, gt, supersedes 5 % (ysol/tg > 5 %), the building shall
be divided in at least three calculation zones. However, an entirely building can be analysed
as a single thermal zone if there the solar heat preventions strategies are adopted (adequate
use of transparent areas with efficient outside shading).

The methodology does not include calculations requirements according to the Health Safety
Executive (HSE) regulation for comfort temperatures, or the calculation of dimensioning
heating or cooling load.

The calculation can be replaced by an alternative methodology that consists on show that
measures such as: maximum U-values for wall, roof, floor and windows, maximum area of
transparent elements, air tightness automatic outdoor shading equipment or other measures
to avoid the need for local cooling, recovery of heat were adopted.

Cooling demand has been increasing over the last years, in spite of the rather cold climate,
and for that reason has been adopted requirements to reduce the needs for cooling, the
recommended upper temperature for indoor air is set 26 °C. The previous standard for calcu-
lation of the energy demand in buildings did not include energy for cooling

64



D 2.3 Recommendations on summer energy efficiency on national building codes

All buildings must meet the following requirements:

» Total area of glass, windows and doors: a maximum of 20 percent of the heated floor
area (m?

U-value -exterior wall: 0.18 W/m?K;
U-value —roof: 0.13 W/m?K
U-value -exposed floors: 0.15 W/ W/m?K

U-value — windows and doors: 1.2 W/ W/m?K;

YV V V V V

Standardized value for thermal bridges must not exceed 0.03 W/ W/m?K for dwellings
and 0.06 W/ W/m?K for the other buildings;

A\

Air tightness: 1.5 air changes per hour by 50 Pa pressure difference. For dwellings
the value of 2.5 air changes per hour by 50 Pa pressure difference applies

» Heat recovery of ventilation air in ventilation equipment (year mean heat recovery
rate): 70 %

» Automatic equipment for shading or other precautions to avoid the use of local cool-
ing systems Building performance in a cold climate can be a challenge.

Nowadays, the standard for calculation of the energy demand in buildings includes energy
for cooling, because statistics on energy performance from the office and the commercial
buildings showed that are heading in the wrong direction.

D.18 POLAND

Thermal protection calculations use two new regulations in Poland, the coefficients HT (heat
loss through the envelope) and HV (heat loss through ventilation). The methodology for the
calculation of HT is described in standard PN-EN 1SO 13789.

Requirements for new and modernised buildings (maximum permissible U-values)

> external walls: 0.3 W/m?K

» windows: 1.7-1.9 W/m?K

In what concerns windows or transparent partitions:

» The maximum solar radiation coefficient for windows and glazed or transparent parti-
tions, gc < 0.5 (total energy transmittance corrected by shading factor).

The requirements were imposed due to the heating season there any reference to summer
comfort and or cooling energy requirements.

D.19 ROMANIA

There are no legislative requirements or criteria for summer cooling of the buildings. The
window shading is not prescribed; it is up to investor or homebuilder to decide on its imple-
mentation and its type. There exists a national method for calculation of cooling systems,
based on EN standards, but in practice expert work it has been observed that it is not func-
tioning completely satisfactory. The indoor temperature in summer is assumed at 26 +/- 0,5
degrees, as part of the general conditions for indoor thermal comfort.
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D.20 SLOVAKIA REPUBLIC

The calculation procedure is strictly based on the EN standards and the energy calculation
as a sum of delivered energy for heating, cooling and ventilation, hot water, and lighting.

The regulation imposes requirements on thermal protection according to: maximum U-value
required separately for existing and new building, minimum internal surface temperatures,
thermal bridges, minimum air change rate (0.5 1/h) and energy criteria (maximum heat use
for heating based on the form factor of building per m2 of floor area).

New buildings - U- Values (W/m?®C)

» external walls and roofs with slope > 45° 0.32
» roofs with slope < 45° 0.20
» ceiling above non-heated area 0.20
» ceiling below non-heated area 0.25
» Windows 1.7
» doors (entrance) 3.0

Existing buildings under major renovation U-Values (W/m*C)
» external walls and roofs with slope > 45° 0.46

» roofs with slope < 45° 0.30
» ceiling above non-heated area 0.30
» ceiling below non-heated area 0.35
» Windows 2.0
» doors (entrance) 4.3

D.21 SPAIN

Energy Requirements for new buildings requested after September 2006 to obtain building
permits. The type and level of the performance requirements depend on the climatic zone
where the building is located (in total, there are 12 climatic zones in the whole of Spain) and
cover:

» Maximum U-values for different building elements;

Solar factors for windows, roof lights, etc;

Minimum Efficiency performance for thermal installations, depending on ‘solar zones
Minimum Efficiency performance for lighting installations;

Minimum natural lighting contribution;

Minimum solar contribution to Domestic Hot Water (DHW)an

YV V ¥V VYV V VY

Minimum photovoltaic contribution to electric power.
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