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EMISSIONS COME FROM BUILDINGS

THERE ARE 25,000,000 EXISTING HOMES IN THE UK
21 L/1 'w9 9b9wD, LbOCCL/LO9b
LEGISLATED STANDARD

PUBLIC BUILDINGS IN THE UK PRODUCE AS MUCH CO
AS THE WHOLE OF KENYA
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Greenhouse gas emission rating
benchmarks are becoming more
iImportant in the construction and
refurbishment of buildings worldwide,
and there has been a growing demand
for consistency and comparability
between the different systems.




Internationally there are many

different methodologies for the

measurement of greenhouse
gases In buildings
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Green Building Rating Systems:

Optionalg not legislated

A England- BREEAM Building Research Establishment Assessment Method-domestic buildings)
- Code for Sustainable Homes (new domestic buildings)
- Nothing for existing buildings!

Japang Japan Sustainable Building Consortium (JSBC)
CASBEE Comprehensive Assessment System for Building Environmental Efficiency
Franceg Association HQE

HQE Haute Qualité Environnementale

USAq U.S. Green Building Council (USGBC)

LEED Leadership in Energy & Environmental Design
Canadag Canada Green Building Council (CaGBC)

LEED Leadership in Energy and Environmental Design
Australiag Green Building Council of Australia (GBCA)

Green Star

New Zealand; New Zealand Green Building Council (NZGBC)
Green Star NZ

India ¢ Indian Green Building Council (IGBC)

LEED India

Germanyc DGNB

Deutsche Gesellschaft fir Nachhaltiges Bauen

o o P> Po o P> To  T»
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Energy & Emissions Compliance Systems
Legislated

A UKc SBEM (nomlomestic), SAP (domestic), Reduced Data SAP {ERGyY
Performance certificatesfor existing buildings, domestic), Display Energy
certificates (public buildings). They exist within the Green Building rating systems.

A Germany DIN 18599 (domestic and natomestic)

DIN 18599 is the only system that meets the mandatory and non
mandatory requirements of the current EU Energy Performance of
Buildings Directive. The next update of the directive due to come into
force in 2010 will be even more stringent .

ABA&E Ltd are the only practice in the UK using the DIN 18599 calculatiol
standard as a basis for all our projects, nationally and internationally.



EVOLUTION in EUROPE

PASSIVHALWEYSTEM

This is a practical example of what can be
achieved easily with currently readily available
technology and building techniques.

Started in Germany in the early 1990s to
develop (then) ultra energy efficient new
houses.The objective has been quality control
rather than reduced greenhouse gas emissions
for energy efficiency.

'
Passivhaus
- -
Zertifikat T o
Dr. Wolfgang Feist

PassivhausPlaner Rheinstralie 44/46
D-64283 Darmstadt

Gililtig bis 20.06.2012

Name, Vorname: Jandausch, Dieter
Ort: GB-0X1 3LU Oxford
Stralle: 52 St Giles
E-Mail: jandausch.dieter@web.de

Die Qualifikation wurde nachgewiesen durch:

¢ Prifung gemaR Priifungsordnung vom 15.10.2008, abgelegt am 03. April
2009 in Darmstadt durchgefiihrt von der Passivhaus Dienstleistung
GmbH (www.passivhaus-info.de).

C Musterobjekt gemaR Prifungsordnung vom 15.10.2008
Gebédude-Zertifikat und Dokumentation wurden geprift.

Die Dokumentation ist im Internet unter
www.passivhausplaner.eu einzusehen.

O Der Inhaber dieses Zertifikates ist berechtigt,
das. Logo im
mit seiner Planungstatigkeit zu fihren.
Erwird in der Liste der zertifizierten
PassivhausPlaner gefiihrt.
a “e’ Damstadit, den 17.09.2009

" Gezeichnet
PassgvhausPIaner Ay Tt
Ar Ch , teCt (Dr. Wolfgang Feist)

Dieses Zertifikat ersetzt keine Bauvorlageberechtiqung.
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A ABA&E Ltd use a software programme that calculates the
energy demand and resulting emissions of C02 and other
greenhouse gases from buildings. It meets the highest level o
accuracy (highest European standgrdIN 18599)
Internationally available.

A It meets and exceeds all current UK standards by 10 years an
all international standards.



TECHNOLOGICAL EVOLUTION

83,061 KWh/n

Alastair Bmnie Architecture & Environment Ltd

HIGHEST EUROPEAN STANDARD
for CALCULATION

DIN18599

Sophisticated in terms of the
interaction between the
elements of the building, and
between the building and the
external environment.

Other Greenhouse Gasses such
as NQ, COGHy
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A SAP/SBEM calculations provide outputs with reference to a notional building,
whilst our software provides usdriendly visual information on the actual
building.

A SAP/SBEM are compliance tools rather than design tools (official Government
view). The information they provide is not accurate enough to make design
decisions about emission reduction measures. However, in the absence of
anything better, they are used widely for this purpose.



TECHNOLOGICAL EVOLUTION

073 All Souls College — Staircase X - Energy Modelling Resulis

05.05.2009 - Paga 7

Building Energy Performance — Combined Measures 1 - 8:

l 35489 EWh'a

0

100 200

300 400 |

Measure:

[ Please see the details of the proposed complete measures 1 — 3 below. ]

Effect:
-~ ™~
Space Heating: Fmal: 24,603 kWh'a
Diomestic Hot Water: Fmal: 4,685 kWhia
Lighting: Final: 3,509 kWhia
\
f N
Total Energy Demand: Final: 35,489 KWh/a
[
., ’,
4 Annal CO; Emission: 64724kza )
Annual NOy Emission: 3735kgla
Anmmal 50; Emission: 4565kga
Annual CO Emission: 1763 kgla
\ Anmmal CxHy Emission: 25623 kgla p,
Saving;
-
Faduction in Final Energy Demand: 90.81 %
Reduction in Final Energy Cost: 69.75 %

Alastair Bmnie Architecture & Environment Ltd

Costeffectiveness can be
accurately assessed.

8 optimal measures combine to:

Reduce energy demand by
90.81% and cost by 70%

Reduce COemissions from 104
to 65 Tonnes per year.

NCOx emissions however increase
by 29kg/annunt;, equivalent to
9 tonnes CQ



TECHNOLOGICAL EVOLUTION

073 All Souls College — Staircase X - Energy Modelling Results

05.05.2009 - Page 15

Building Energy Performance — 8 Low Energy Lighting:

0

3E8 436 kWh'a

100 200 300

Meazure:

400

system.

[ The existing lighting system to be replaced entirely by 2 new low energy lighting N

-

Effect:
~

Space Heating: Fimnal: 356,414 kWh'ia
Domestic Hot Water: Final: 28,512 kWh'a
Lighting: Final: 3,509 KWh'a

\

( ™

7
Total Energy Demand: Final: 388,436 KEWh/q
[

\., »,

[ Annual CO: Emission: 99478kela )
Annual N0y Emission: 290 kg2
Anmual $0; Emission: 354ksa
Anmual CO Emission: 13Tkgfa

\_ Anmual CxHy Enmssion: 1988 kg'a y,

Saving;

'd I
Reduction in Final Enersy Demand: -0.61%
The loss of |ateenal heat gain trough G sew lighting systens |s incresmsing the casegy demasd of the
mmwmmhm 13,155 k'Wh's 103,509 KWiva, a reduction of 7333%. h
Raduction in Final Enerzy Cost: 4.65 %

. A

Alastair Bmnie Archrtecture & Environment Ltd

Accurate calculation can give
rise to surprising results.

In this particular case study,
energydemand is actually
increasedby changing old
incandescent light bulbs for new
low energy by:

5,375 kWh/annum.

The heat produced by the light
bulbs in the heating season is a
more efficient form of space
heating than the current gas
fired heating system.
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OUR STANDARD:
w t NBRAOGA NBIf SySNHeé& dzaS F2NJ odzAif RAy 33
w DNBSYyK2dzaS DI a SYA&aaAa?2y acurelly noddNsSdR ¥sa/ nH =
greenhouse gas by the UN).

~

w wSkf 20t 6SFUKSNI k Of AYFGS REGF Ay Lz
w LYO2NLI2N}GSa FyR SEOSSRa I ff ylu)\zylf |
w 5SUFAf SR dzaSNJ LINRPTFAESE F2NJftAIKGAY 3 I L.

SAP/SBEM

w ! SN IS I yR ONBIRf& FLIWINREAYIFIGISR SySNH®
energy usage or specific user profiles

DNBSYK2dzaS DI & SYA&aairzya YSIFadzNBRY [/ nH
{AYLIX AAGAO yIFIGA2y Lt 6SFOKSNI RFOGF FdzyOu A
'Y 2yfteo

b2 ASLI NIYGS dzASNJ LINPFAESa F2N) f AIKGAYy3AS

e ecge



ACCURATE WEATHER DATA

NS Current UK Standard uses one

s ~

Kimoryg “—. annual temperature average (degree
. N S i ~ day) for the UK same for |
Tiree Gew el A Snowdonia as the heart of Belgravia!
w / , e
@ wmo/omm Sl .Jm . ( /1 i . ]
e Seions | Gojonsay, 73 ~¢ - Reallocal weather data is used In
8 Cities e - our system to model temperatures,
5 - wind speeds, humidity etc. at hourly
/ intervals through the yeat based
i ~\_\, onaten year average.
L_Malin Head *“‘Machrihanish RAlf’} S e )
GBalypatick Forest % " Adjustment can be made for the
N g .\ latest climate change predictions.
e 8 <~ 7“~ This zero carbon housing project on

ColonsayInner Hebrides) was
designed using interpolated weather
data between 3 stations.



Project Example:
Zero Carbon Houses on Island of
Colonsaylnner Hebrides

FINE TUNING IS REQUIRED TO PRODUCE AN ECONOMICAL ZERO CARBON SOLUTION



