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Buildings can be more energy efficient

* New buildings should take Building Regulations as a
minimum standard

« Better performance is perfectly possible and need cost
little or no more to build

« Major refurbishment offers a golden opportunity to
Improve performance too

* The benefits are significant — how can they be
achieved?

« How can they be quantified and recognised?
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‘Where the savings come from — New build

1.

Reduce demand for artificial heat, ventilation, cooling and light

Orientation

Layout

Insulation

Thermal responsiveness
Daylight

Natural ventilation

Improve the efficiency of meeting that demand

More efficient plant, properly sized
Appropriate controls

Innovation

Materials (insulation, phase-change, etc)
Construction methods

Improved HVAC and lighting technologies
Renewable energy systems
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Zero Energy houses or close

BRE Innovation Park







The Princes Foundation Natural House
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Making it work in practice

» Designed it

* Builtit

« Calculated it

« Tested it

« Commissioned it

« Labelled it

« Written it in the log book

But it could all be for nothing unless

* It’s properly handed over to the building
owner/user, and

 It’s properly managed thereafter
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Age profile for domestic building stock
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fl\/laking existing buildings Low Carbon

— Similar principles as for new build
— But much more challenging in an existing shell
— Seize the opportunity when refurbishing

— Innovative solutions needed

— Essential for a low-carbon future
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Existing Buildings
Average energy consumption per unit floor area
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ueatio B Computing
Government 1 ® Cooling & Ventilation
Health 1 [ Hot Water
. M Heating
Hotel & Catering ] o
O Lighting
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Regulations, Codes, Standards, Labels....

« Just for energy: . W=
— Building Regulations Part L Comriaton st et s g
— EPBD .
. CSH DOCUMENT _-,
— BREEAM

— Energy Related Products Directive

« Measurement units:

— Delivered energy et b
— Primary energy S
— Carbon dioxide
— Level X N :

— Excellent

— Confusing? Possibly
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‘Each has its distinct purpose

 Building Regulations (Part L)

— Setting a threshold for new buildings

— Doesn’t cover all energy usage

— Based on comparison with previous standards
— Only applies when ‘works’ being done

— Some impact on existing buildings

« EPC

— Calculates absolute CO, emissions, but under standard conditions
— Same energy uses as Part L

— Applies to new and existing buildings

— Allows comparison between buildings

 DEC

— A measure of actual energy use, including the effect of management
— Covers all energy use in the building
— Need a way to link back to EPC
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Each has its distinct purpose

« CSH/BREEAM

— Covers many more environmental parameters

— Energy credits on same basis as Part L, plus some other factors
— Currently used mostly for new build — but now BREEAM in Use
— Setting the future agenda for buildings

 ErPD

— Setting minimum standards for performance of individual
products (energy-using and energy-affecting)

— Need then to be linked into system and whole building
performance
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Which energy certificate when?

e Construction, sale or rent:

— Which building should | occupy?
« Compare assets on a consistent basis
» Calculation on a standardised basis

— How might that building be improved?

» Public display (DECSs)

— How well am | operating this building?
* In-use performance compared to benchmarks

* How can | improve?
— Management and operation / Fabric and plant

— Currently (larger) public buildings only
— Potential to extend to commercial buildings
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KDomestic EPC

Energy Performance Certificate
B High Sreet, Drezlling type: Semi-detached house
Tweickanham, Date of agsssement: 07 February 2007
Middleax, Date of cerdificate: [dd mmmm yyyy]
T4 BAF Refarence number. Q000-0002-0000-0000-0000
Total floor area: 80 m?

This home's perfarmance & rabed in terms of the energy use per square melre of floor area, energy efficiency
based on fuel costs and envionmental impact based on carbon dioxide (S02) emesions.

Curreni | Posaniisl Currart | Potartsl

Ay Sy WA - [Ow g coiir [Farr amnmrmenia’y findy - eer L0, snanon|

e B e

LR B

-an i

= N e
s |= e ; fi |0 edd
P gy ficient - bighe nnaing carie ok srvhoesTaYy frstaly - igher OO, smnane

ELU Caides ELl Doreciive

England & Wales e JBl| |England & Wales |
The energy efficiency rating is a measure of the The environmental impact raling is a measure of a
overall efficiency of a home. The higher the rating home's impact an the amvirenment in berms of
lie mare energy efficient the home is and the carbon diexige {C05) emizsions. The higher the
lower e fusl bils will b rating the lees impact it has on the envircnment.

Estimated energy use, carbon dioxide (C0s) emisslons and fuel cosis of this home

Cumani Polental
Erargy use 302 kWi peer yaar 276 KWWhim® per year
Carbon diskde emesskons 5.8 ICAres o poar 5.4 lonnes por year
Lighting EB4 por year £30 por year
Healing E4BE por ypar EAGY por yoar
Hol vaber E162 pear yaar £142 per year

Based on slandardieed assumptions aboul sccupancy, heating patterns and gecgraphical location, the aboyve
lable provides an indicalion of how much it will cost fo provide lighting, heating and hat waler to this home.
The fuel cosls anky take infe accouwnl the cost of fusl and not any associated service, maintenance or safely
irspedtion. This cadificate has been provided for comparative purposes anly and enables one bome io be
compared with another. Always sheck the date the certificabe was issued, because fuel prices can increase
ovar time and energy saving recommendabions will evokoe.

To sex how 1his home can achieve ils potential rating please see the recommended measures.

Feemasm ber 1o look for tha enesgy saving recom mand ed logo when beying enengy-aificent
prodecls. s 2 quick ond sasy way lo idemiify tha most enssgy-efiiniesl prodects. on the marksd.

For advins an hosw i ke aolion and io find oul about sifars avallable to kel maks yoer home
mona anengy eiioks, coll 080l 512012 or visit wvs_e nergysavingirust ong ukimyhome

Paga 1 ol 5
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EPC — non domestic

Energy Performance Certificate & HM Government
Non-Domestic Building

Example bullding Certificate Reference Number:
56 London Road 0100-0038-0000-0029-0002

« C rating ony.

Y V I t 2 O O 6 This certificate shows the energy rating of this building. It indicates the energy efficiency of

e ry C Ose O the building fabric and the heating, ventilation, cooling and lighting systems. The rating is

compared to two benchmarks for this type of building: one appropriate for new buildings

R I H and one appropriate for existing buildings. There is more advice on how to interpret this

e g u atl O n S Stan ar information on the Government's website www.communities.gov.uk/epbd,
Energy Performance Asset Rating
¢ ACCOI I lpanled by More energy efficient
™\ r

Recommendations Report

Net zero CO, emissions

This Is how energy efficient
the bullding is.

* |Is this seen as adding
value?

* |s it enough to encourage
action?

Less energy efficient

Main heating fuel: Grid Supplied Electricity Buildings similar to this one
Building environment: Air Conditioning could have ratings as follows:
Total useful floor area (mv'): 2900 If newly built

Building complexity If typical of th
5 F: pical of the
(NOS level): 3 HIQED ¢ Xfing stock




Dl S p I ay En erg y Cert I fl C ate Display Energy Certificate @ HMGovernmert

How efficiently is this building being used?

A Government Dept Certificate Reference Number:
12* & 13* Floor
Jubliee House 1234-1234-1234-1234

High Strest

- Based on measured energy use i

This certificate indicates how much energy i being used to operte this building. The operationa rating is based on meter readings of all the
energy actually usad in the buiding. It i compared to a benchmark that represents performance indictive of all buildings of this type. There i
more advice on how to interpret this i i the Gi wiebsite www.c itk

* To be renewed every year

This tells you how efficiently energy has been used in the building. The numbers da This tells you how much carbon diaxide
nat represent actual units of energy consumed; they represent camparative energy the building emits. It shaws tonnes. per
efficiency. 100 wauld be typical far this kind of building. yeor of 00,

« Shows progress year on year N

- Level 100 represents ‘typical’

benchmark (€ s0.7e ...,...

* MarZ05  Apra0E  Apr 2007
7®=ﬁ| m 100 would be typical
Previous Operational Ratings

« Accompanied by Advisory Report ERp i V2 S ————

(only every 7 years) showing . T
recommendations for _ . : -

Mar 2005

II I Iprovel I lent Less energy effident o 50 W m am
Technical information Administrative information

Elactrctty
oo M Haating

Thi tell you technical information abaut how energy This a Display Energy Certificate as defined in SR007991 a5 amended.
iz used in this buiding Bsseszmen tSoftware: Ol
Mai fuek: Gas Property Reference: 21123776612
B ronment: & Conditianed Assessor Name: Ichn Smith
Total ussful floor ares fm?: 2327 Bsseszor Number: ABC1Z345
Biszet Rating: @ Bcaeditation Scheme:  ABC Acoreditation Ltd
Employer/Trading Name:  EnergyWatch Ltd
Employer/Trading Address: Alnha House, New Wy, Birmingham, B2 144
lssue Date: 12 May 2007
Annual Energy Use (KWh/miyear) 126 128 Nominated Date: 01 Apr 2007
Typical Energy Use (ki hiimiyzar) 120 95 :::ﬁ:";";w 21 Mar 2004 g - -
Energy from renewables a% [ 0% ions far improving the energy efficiency of the building

are contained in Report Reference Number 1234-1234-1234-1234
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KEPC v DEC — why are they different?

EPC DEC
Calculated Measured
Excludes non-regulated end uses Includes everything metered
Standardised operation As actual usage
Good management assumed Real management
For comparing buildings For stimulating improvement
(As miles per gallon) (Year on year)
Can predict savings (theoretical) Can measure actual savings

BRE is developing a means to align the two measures
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Calculating building energy performance
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fCaIcuIation tools — for minimum standards
and Energy Performance Certificates

For new dwellings:
— SAP (Standard Assessment Procedure)
— Available from www.bre.co.uk/sap2009 U S OF

Procedure for Energy Rating of Dwellings

£
i

2005 EDITION

For existing dwellings
— Reduced Data SAP (RASAP) e S e e

detra
e
8 3% exr exw

For all other buildings
— Simplified Building Energy Model (SBEM) —
— Available from www.ncm.bre.co.uk SBEM -

— Approved Dynamic Simulation Models



http://www.bre.co.uk/sap2009
http://www.ncm.bre.co.uk/
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SAP
« SAP is the UK Government's Standard Assessment

Procedure for Energy Rating of Dwellings

— Part of the UK national methodology for calculation of the energy

performance of buildings
— Based on BREDEM

Checks compliance with Building Regulations
Provides energy ratings (EPCSs)

SAP software is developed commercially
Latest version - SAP2009 - for 2010 regulations
Currently developing SAP2012

Details on www.bre.co.uk/sap2009

« SAP specification
« worksheet
« tables

The Government'’s Standard Assessment
Procedure for Energy Rating of Dwellings



http://www.bre.co.uk/sap2009
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KSB EM - two ‘live’ versions

Provides Building Regs compliance and EPCs in England, Wales,
Scotland, N Ireland, Republic of Ireland and Jersey

For compliance with Part L 2006
— SBEM v3.5.b (from www.ncm.bre.co.uk)

For compliance with Part L 2010 e sy e A ree—
. Fie Options General |

— SBEMVvVv4.l.c ... e

) . ] Prgject details i a widing detals | Certiier details | Oceupier detads |
— At design submission e T
— And again at completion e ——

. =

For all EPCs

— Moved to v4.1.c post March 2011



http://www.ncm.bre.co.uk/
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'SBEM and DSMs

EPC Comparison

30

70 +

60 +

HiSBEM
mIES
HTAS

EPC

" Bentley

e e R i T AR

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Test Case
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fOther uses for SAP & SBEM

— Tailored guidance for specific buildings

— Support to other policies

— Green Deal
— EPC / DEC comparison

— Tools can be flexible and tailored when released from constraints
of compliance checking and EPCs
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But there’s more than just energy

Climate change
Fossil fuel depletion
Ozone depletion
Human toxicity
Waste disposal
Water extraction
Acid deposition
Ecotoxicity
Eutrophication
Mineral extraction

Summer smog
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K-BREEAI\/I - Balanced Scorecard
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Mandatory

Tradable Credits

Standards

Energy

Potable Water
Consumption

Waste
Materials

Water Surface Run-off

Energy

Potable Water
Consumption

Waste

Materials

Water Surface Run-off
Pollution

Health & Wellbeing

Management

Issue Category Scores
Environmental Weightings

S

> Overall
| Score

Level 1
Level 2
Level 3
Level 4
Level 5
Level 6
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'BREEAM 2011 — Energy credits

Three stage approach to energy credits, based on
1. Reduced energy demand (built form, fabric efficiency)

2. Reduced energy consumption (system efficiency to meet
demand)

3. Reduced carbon emissions (fuel choices, use of renewable
energy systems)

Weighted combination of these 3 factors
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fCommon methodology

Standard methods for calculating

— U-values

— Thermal performance

— Integrated building energy performance

— Overall environmental impact

— All self-consistent and transparent




Thank you!

Paul'Davidson
Director, Sustainable Energy
davidsonp@bre.co.uk

Part of the BRE Jrust.



