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ITOBO
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Energy Building Information Model (eBIM)
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Motivation

Different Stakeholder Interests
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Stakeholder Interest

Building Occupant

Electricity Concumption
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Stakeholder Interest
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Stakeholder Interest
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ITOBO DEMONSTRATOR BUILDINGS
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ERI (UCC, CORK, IRELAND)

BUILDING MANAGEMENT SYSTEMS (BMSs)
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ITOBO BUILDING MANAGEMENT SYSTEMS (BMSs)

o Sensor reading data available.
o Data processing through data warehousing.

o Enables sensing of large volumes of information on building
operation over time.

#Readings per
Building #Devices szzﬁs Interval (s) Day

(86400s)

ERI WSN 92 796 720 95520
300 (7)

ERI BMS 217 217 900 (210) 22176
ARUP WSN 20 340 720 40800
HSGZander WSN 36 415 720 49800
Total 208296
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PERFORMANCE OF ERI BUILDING

o End-user application
- Formatting of data for a intuitive and responsive presentation of
building performance data. — - —
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PERFORMANCE OF ERI BUILDING

o End-user application

- Formatting of data for a intuitive and responsive presentation of
building performance data. —
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SIMPLIFIED MAINTENANCE MANAGEMENT SYSTEM

FRAMEWORK

o Data collection, data warehousing and end user maintenance
management services.

Web Services Services
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Methodology

University College Cork, lreland
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Eﬁ SIMPLIFIED DATA WAREHOUSE SCHEMA FOR MAINTENANCE

MANAGEMENT
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Data warehouse schema to support maintenance management.
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Data
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o Electricity Consumption Service Average Performance For

Data Retrieval Over Wireless Broadband

A[Zizzs We(g)kly Mo(r;‘;hly ng;ter Y(ese';lr M\;g;irpsle
Type (s)
Data Warehouse 0.2939 0.2727 0.3344 0.2894 0.2884
Database 0.8936 0.599 0.5031 1.2809 0.606
DW : DB 1:2 1:7 1:5 1:18 1:9

P. Stack 24/02/2011

Proceedings of the Eleventh International Conference Enhanced Building Operations, New York City, October 18-20, 2011

20110224.IntroEnergyManSystem-EBusiness




DW PERFORMANCE - OVER LAN
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o Electricity Consumption Service Average Performance For

Data Retrieval Over Local Area Network

Aiizé;s W(zg)kly Mo(r;’;hly ngl)’ter Y(eS:;Ir M\l(ﬂ;irile
Type (s)
Data Warehouse 0.1796 0.0344 0.0374 0.0327 0.0298
Database 0.3814 0.2515 0.1985 0.6126 0.2671
DW : DB 1:3 1:2 1:1.5 1:4 1:2
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CONTEXT SENSITIVE MAINTENANCE CLIENT

o Context sensitive mobile client provides an effective
methodology to support maintenance processes and
maintenance engineer views.

. ar_O2ie = 10:28 97 %
Time HVAC System = TO————
‘, ’ Log Out
, LR NN N N N} __J§_J %

1 - Equipment Details: bag of ...
o)

-4» O Type: 41
8
: o Seller:  back of a truck LTD.

=
/l Location: No. 2 Elderwood
’

Manufacturer: Irish Cement

In Stock: No

Quantity: 0
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Solution

Monthly Energy Consumption per Building

= v | Electricity Consumption Data can be aggregated

(Year of Wed May 14 00:00:00 BST 2008)

Zone per zone (room, floor,

5,0
Organisation _ . .
5 building,...), per user, or
Equipment = . .
Interval Selection E 50 per tlme perIOd (Week,
Please select time interval £ 10,0001 .
voar - business year, etc...)
—
May [ 2008} ° I“
Mon Tue Wed Thu Fri Sat S.un 0°= = — - —————
18 1 2 3 4 Jan Feb Mar Apr  May Jun Jul Aug Sep Oct  MNov Dec
9l s[e|7]8]af1]1 Months
20| 12 | 13 488 15 | 16 | 17 | 18 ™ Electricity (Wh)
21|19 |20 |21 | 22 |23 | 24 | 25 i ]
22|26 |27 |28 29| 30 | 31 ) < Previous Day/Week... Next Day/Year... =
Update Chart
Total Electricity Consumed  467318.0 kWh Total Water Consumed 162895 m® Total Gas Consumed 207757 m*
Electricity Unit Cost  €0.20 per kWh Water Unit Cost €230 perm® Gas Unit Cost  €0.03218 per kWh
Total Cost €93463.6 Total Cost €3746.3835 Total Cost  €6958.393566608
% Electricity (DW) ) Water _) Gas

* Integrate & analyze building performance data.
» Create data aggregation, reports & actionable information.
* Provide a single repository for building monitoring data.
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Data Warehouse Specifications

Cube'’s Output

The Building Level on Data Aggregation

the Zone Dimension

I ® Buildi ERI b == =
= Electricity Consumption
‘ear of Wed May 14 00:00:00 BST 2008
Jone f iy )
25,00
Organisation E
2 2
Equipment =
) 0 15,00
Interval Selection =
Please select time interval E 10
Year hd E
6 ol
May v 2008 I"
Mon Tue Wed Thu Fr Sat Sun 0= = = = = = —————

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov  Dec

Months

Next Day/Year...>

< Previous Day/Week...

Update Chart

At the Month Level on
the Time Dimension

Total Gas Consumed 207737 m’
Gas Unit Cost ~ €0.03218 per kWh

Total Electricity Consumed  467318.0kWh Total Water Consumed  1628.93 m’

Water Unit Cost €230 perm’

Electricity Unit Cost ~ £0.20 per kWh
Total Cost €93463.6

Total Cost  €3746.383 Total Cost  €6938.393366608

® Electricity (DW)

27th-September-2011

) Water
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) Gas
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CAMPUS ENERGY MONITORING

o Locate and interrogate building performance
Gl using ‘home buttons

Web.Server Interrogate room data

for GUI
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Kyoto Protocol Energy Reduction

Credit Mechanism

4
Energy
Performance current baseline
KWh/m?
(in building sectoral (business) responsibility
sector)

crediting baseline
CER
sector standard

\ 4

further reduction, premium CER

ambitious goal

time

Certified Emission Reduction - A lucrative incentive for Facility
Management companies.

Ref: Cheng, C., Pouffary, S., Svenningsen, N., Callaway, M., “The Kyoto Protocol, The Clean Development Mechanism
and the Building and Construction Sector” — A Report for the UNEP Sustainable Buildings and Construction Initiative,
United Nations Environment Programme, Paris, France. ISBN: 978-92-807-2942-9, 2008.

20 October 2011 ICEBO 2011 Session 10 - Brian Cahill

Proceedings of the Eleventh International Conference Enhanced Building Operations, New York City, October 18-20, 2011



ESL-IC-11-10-41

University College Cork, lreland

20 October 2011 ICEBO 2011 Session 10 - Brian Cahill

Proceedings of the Eleventh International Conference Enhanced Building Operations, New York City, October 18-20, 2011





