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A little background

European Commission 6th Framework
Egan Review

60K Homes - Designed for Manufacture Competition Audit
Code for Sustainable Homes

Homes and Communities Agency Carbon Challenge - pPod
Peterbrough Carbon Challenge Consortium

Technology Strategy Board - Retrofit for the Future




“... we are learning a lot, which is the whole purpose of the Challenge. The best work is being taken by developers
who are taking an open approach, sharing mistakes and successes.”

Lomas, Jane [September 2008] Carbon Challenge: Testing Level 6. Carbon Challenge Bulletin, English
Partnerships.

¢ Communities

% .... and Local Government
-aroon

CHALLENGE

The Caroon Challenge has been launched by Government
to accelerate the housebuilding ndustry's response to cimate
change by fast-tracking the creation of a number of zero
and near zero caroon communities. The key objectve is to
raise the environmental performance of new communities
while still delivering quality and high standards of design.
Tne Challenge aims to equip the development industry with
the skills and technology needed to meet the 10-year
environmental goa's being set by Government for new
housing development. In particular, it will act as a testing
ground for the Govemment’s Code for Sustainable Homes
and the new Planning Policy Statement on cimate change.

Run by national regeneration agency English Partnerships
on benaff of Communities and Local Government, the
Challenge will be a successor to the Design for Manufacture
Competition, which successfully demenstrated how to build
sustainable well-designed, affordable, quality nomes.

What is a zero and near zero carbon development?
Zero carbon Maans no Nat Carbon emissions from all energy uses in the homa
~ 80 e amount of ensrgy taken from the nationd gric S less than or equal to
the amount put back through renewabie technologies. This equates 1o Lenel
6 of the Code for Sustanabie Homes &nd wil quaiy for Stamp Duty relit.
Near zero carbon means No Net carbon emissions in relation to core

Building Reg\ enargy reiating to heating,
hot water, ventiation and ighting. This ecuates to Level 5 of the Code for
Sustainabie Homes.

The choice of & 2ero or neer zero carbon targat for any development
depands on kocation, sita characteristics and size of tha community.

How many homes are being created and where?

The Carbon Chaliange will be an on-geing nitiative with Cevelopment sites
coming on stream throughout the programme. b addition 10 sites that
Engish Partnarships wil make available drectly to developers, the Chalenge
will &iso call for local autherities, Regional Devaicpment Agences (RDAS)
other public-sector land owners and prvate-seclor deveaiop: identify
sites 4d contrioute to the ntative. Those taking part Chalenge
t the forafront of implementing and shaping the way that homes
of the future are buit.

In the frst yeer of the Challengs, it is expected that a total of around five maor
e-sector sites wil be dentfied, &

st 200 homes 10 ensure & g
x energy sysiems end other features that wil contrioute
0 Carbon footorint 10 each new settiement.

3. Start on ol at Oxtoy Park Deaign for Manulachue se,
Miton Keynes by Gearge Wimpey

www.communities.gov.uk

www.englishpartnerships.co.uk/carbonchalle community, opportunity, prosperity




Image: pPod Peterborough Carbon Challenge Consortium, Studio
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Prototype Demonstration unit - Hamptons
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Image: pPod Peterborough Carbon Challenge Consortium, Browne Smith Baker Architects.
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[Building Regulations [Minimum Building [Passiv Haus CSH
2002] Regulations 2010] level 5]

An analysis of four different UK housing types and the associated Ecological Footprint of the residents, combining
the indirect impacts of consumption, including the impact of construction — ARUP / SEI 2006.



kWh
per person/ day

Actual kWh
per dwelling/ year

Predicted kWh
per dwelling/ year
(Arup)

kWh

per m*/ year

Heat Consumption
2007

kWh/
person/
day

kWh/
dwelling/
year

BedZED average
56 monitored homes

3.4

2579

344

Owner occupied
26 monitored homes

3.6

2809

30.3

BedZED average

64 monitored homes
Owner occupied

30 monitored homes

5.2

4.9

3,526

3,466

Shared ownership
15 monitored homes

33

2074

321

Social housing
15 monitored homes

3.2

2687

43.6

Shared ownership

17 monitored homes

Social housing
17 monitored homes

5.6

53

3,536

3,621

1 bed
17 monitored homes

37

1896

34.0

1 bed
20 monitored homes

6.7

3,047

1-2 bed
3 monitored homes

2.9

2770

46.6

1-2 bed
3 monitored homes

6.3

5,974

2 bed
14 monitored homes

2.9

2662

40.2

2 bed
14 monitored homes

3.2

2,828

2 bed (north-facing)
5 monitored homes

5.4

3400

42.9

2 bed (north-facing)
6 monitored homes

7.1

4,011

3 bed
14 monitored homes

2.9

2680

3 bed
18 monitored homes

4.5

3,813

4 bed
3 monitored homes

3.8

4040

4 bed
3 monitored homes

4.5

4,830

Comparative electricity and heating consumption according to tenure and house type and compared to modeled /
predicted consumption. From: BioRegional [July 2009] BedZED seven years on: The impact of the UK’s best

known eco-village and its residents [BioRegional Development Group, Sutton].
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As-designed and as-constructed performance of EIm Tree Mews in the context of other studies and the regulatory
trajectory to zero carbon. From: Bell, Malcolm et al. [November 2010] Low Carbon Housing: Lessons from EIm
Tree Mews [Joseph Rowntree Foundation, York].




Lessons learnt from Designed for Manufacture Competition

Significant reduced labour on site & during construction

Quality control & improved tolerances / interfaces

Cost efficiency only achieved with the use of a prototype - need to
factor in ‘lead-in time’

Positive safety benefits [25% lower rate of site incidents]
Integrated team & project management delivers best results




Retrofit for the Future
Technology Strategy Board

UK Social Housing Sector - 4.5m homes
Over 400 Expressions of interest nationally
197 Stage one — Design

87 Stage two — Implementation Retrofitting







SBRI - End of Phase Report [Project ZAS90K - Walker Garden Suburb] Annex
Greenford Road, Pottery Bank, Walker - Property Photographs

SBRI - End of Phase Report [Project ZAS90K - Walker Garden Suburb] Annex I'JGW%E-?HSE ﬁT‘FF



Greenford Road, Pottery Bank !
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Air Tigntness Testing
Westerdale Place

e vy
SBRI - End of Phase Report [Project ZA585H - Federation Frame] Annex ,..:!f;



Greenford Road, Pottery Bank

Extracts from PHPP 2007 Summary and SAP Energy Performance Certificate, modelled for the retrofit proposals
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SBRI - End of Phase Report [Project ZA590K - Walker Garden Suburb] Annex

Energy Performance Certificate

Please note that this is a sample Energy Dwelling type:

© Crovs caprright 301

Semi-detached house

Performance Certificate and has not Date of assessment: 22 November 2009
been generated by an Accredited Date of cemflcate._ 23 November 2009
Enerqy Assessor Reference number: )
aqy Type of assessment: SAP, new dwelling
Total floor area: 99.8 m*

This home's performance is rated in terms of the energy use per square metre of floor area, energy efficiency based on fuel
costs and environmental impact based on carbon dioxide (CO:) emissions.

Energy Efficiency Rating

Environmental Impact (CO.) Rating

Current | Potential Current | Potential

(55-68)

(39-54)

Very energy efficient - fower running costs

Not energy efficient - higher running costs

Very environmentally friendly - lower CO, emissions

(92 plus) A
L 36 |0 86 [IICEY 8611867

Not environmentally friendly - higher CO, emissions

England & Wales o | England & Wales P < |

The energy efficiency rating is a measure of the overall

The environmental impact rating is a measure of a home's

efficiency of a home. The higher the rating the more energy impact on the environment in terms of carbon dioxide
efficient the home is and the lower the fuel bills are likely to (CO:) emissions. The higher the rating the less impact it
be has on the environment.

Estimated energy use, carbon dioxide (CO.) emissions and fuel costs of this home

Current Potential
Energy use 95 kWh/m® per year 95 kWh/m* per year
Carbon dioxide emissions 1.6 tonnes per year 1.6 tonnes per year
Lighting £50 per year £50 per year
Heating £273 per year £273 per year
Hot water £61 per year £61 per year

Based on standardised assumptions about occupancy, heating patterns and geographical location, the above table
provides an indication of how much it will cost to provide lighting, heating and hot water to this home. The fuel costs only
take into account the cost of fuel and not any associated service, maintenance or safety inspection. This certificate has
been provided for comparative purposes only and enables one home to be compared with another. Always check the date
the certificate was issued, because fuel prices can increase over time and energy saving recommendations will evolve.

To see how this home can achieve its potential rating please see the recommended measures.

Remember to look for the energy saving recommended logo when buying energy-efficient products. It's
a quick and easy way to identify the most energy-efficient products on the market.

For advice on how to take action and to find out about offers available to help make your home more
energy efficient, call 0800 512 012 or visit www_energysavingtrust.org.uk/myhome

Newcastle %
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Greenford Road, Pottery Bank
Extract from SAP Extension worksheet

SAP extension worksheet name:| Greenford |Greenford 24 kg/m2 TOTAL Annual CO2 emissions
Model the building using any approved version of SAP 9.81 30
Print out the results to a pdf file and extract the following information into the yellow boxes. The box numbers are shown in the column alongside for easy reference:

Do not model any Low Energy Lighting In SAP, as it is currently limited by regulation; use the extension boxes below.

SAP 9.81 results Sap 9.81 box no's units
Total Floor Area S 998 m2 25
Heat loss i 37 1302 WIK
Additional gains from table Sa S3b 100 w
Water heating gains 54 1490 w
Solar gains 65 3460 w
Space heating 81 3778 KWhiyr
Heating main kWh/iyr 85 or 86* 4445 KWhiyr 20

fue | mains gas [
Heating secondary 85a or 87* 0 kWhiyr o~
fu [none 12 E
Hot water main 86a or [86a x 90] or 87a 2034 KWhiyr S 15 —
fu L mains gas [ o
Hot water secondary [86a x 90a] or 87b* 0 kWhiyr 2
fuel [none 13
Pumps & fans 87 or 88* 281 kWhiyr 10
Renewable energy produced or saved 95 or 95* | Electric standard tariff F'S kWhiyr
fu h. 4
Renewable parasitic losses 96 or 96* 0 kWhiyr
fu Electric standard tariff & 5
Mean internal temp 77 C
Annual SAP cost 97 £y
SAP 100 or 100* -
Total SAP CO2iyr 112 0r 119* kalyr
0+

SAP extension
This sheet extends SAP 9.81 to make a whole house energy model.
It also adjusts SAP to a constant whole house temperature of 21 C and accounts for lower gains from appliances when appropriate
Uses SAP 2005 9.81 emission coefficients

TOTAL Primary Energy 150 kWh/m2yr [cf target 115]

100%= all lighting low energy 100%
100%= all AA++ i 100%
100%:= Microwave, induction. AA 100%
[mains gas |a|
calculations
|Spa0e heating demand KWh/m2yr
TOTAL CO2 emissions kghyr
co2im2iyr i
Heating 1 14 kg/myr
Heating 2 0 kg/m'yr
Hot water 1 4 ka/miyr
Hot water 2 0 ka/miyr
Pumps & fans 1 ka/myr
Lights 1 ka/m®yr
Appliances 3 ka/m?yr
Cooking 1 ka/myr
Renewables qains 0 ka/myr
Renewables losses 0 ka/myr
TOTAL Annual CO2 emissions 24 kg/miyr 24 kg/m2 TOTAL Annual CO2 emissions
TOTAL Primary Energy 150 kWh/m2yr TOTAL Primary Energy 150 kWh/m2yr [cf target 115]
savings from a base
base £ | T

base CO2 emission kaiyr
savings £iyr
savings CO2 emission: kghyr

SBRI - End of Phase Report [Project ZA590K - Walker Garden Suburb] Annex
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Thermal imagery of Greenford Road by BISRA commissioned by the Energy Saving Trust
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Detailed design by DKS Architects & Datum
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Removal of existing bay window on 44 Greenford Road with external and internal preparation.
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Preparation of joints at roof, first floor and ground levels for new bay window.




Window fixing prior to lifting.




The big lift!




Window fixing prior to lifting.
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Solar Thermal
specification: 2?m2 of south
facing solar thermal panels

supplier: Alpha - e . ; ; . -~ :
B ..,,'..'-‘ / ‘7 | ":.?"47,{{
-~ ‘ - "
ot

Mechanical Ventilitation

L
and Heat Recovery System, -
supplier: iTho e !

™
) Voltage Regulaton
! supplier: vPhase \

|

Boiler yd
- - specification: 'R
supplier: Alpha

Smart Controljer ~ |
Data Acquisiti‘?n Unith :
Wattbox controller supplier: WattBox | 13 | i

. | \

monitor

data acquisition unit
. Solar Thermal Hot

Water Storage
supplier: Alpha

Air Tightness Membrane @ %

supplier: Pro Clima

<4
Ground Floor Solid Insulation # 5
supplier: Celotex ¥ | !

Building user guide summary of services and fabric improvements for 44 Greenford Road. Image: Studio UrbanArea LLP
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Project Cottesmore, Leicester.
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Initial concepts for project Cottesmore, Leicesi\.



Section looking east

Images of northern European prototype SOLTAG “sun roof”, a prefabricated roof refurbishment solution funded
through the European Commission’s 6th Framework in partnership with Velux; from Guzowski, Mary [2010]
Towards Zero Energy Architecture: New Solar Design [Laurence King, London]. Reported to achieved a primary
energy demand of 60 kWh/m2/a that can all be met through solar PV.
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Image: East Midlands Housing Association.
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Lessons learnt from Retrofit for the Future Competition

Demonstration with prototypes that it can be achieved

Learn by doing

Different internal and external solutions appropriate

Significant economies of scale if approach is rolled out across the
estate or the terrace - can be achieved in pepper-potted approach
Change required in industry for new prototypes

On site speed balanced by lead-in time for prototypes - reduced
disturbance for occupied properties

Cost benefit has to be considered for design specifications -
acceptance of significant cost to meet 80% reduction in carbon
emissions

Integrated team & project management delivers best results - but
less time on processes and more on detailing

Need to keep monitoring




Thank you

Dr Michael Crilly
Director, Studio UrbanArea LLP
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