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Much of Britain's new housing stock is being made more environmentally friendly but what
about older properties?

Can similar high standards and
specifications be applied when
renowvating existing and older
houses and flats?

The trouble is not many people
have the know how or the
inclination to take such
projects on.

But turning a 19th Century end
of terrace £200,000 house into
an ecohome of the future was
a labour of love for Russell
Smith.

Russell Smith outside his Victorian ece-house in
Sutton, Surrey; Making your house an eco house
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Rickaby Thompson Associates

« Energy and environmental consultancy since 1982
Working for the housing and building industries across the UK

ithors of RIBA Climate Change Tools and the CPA’s
Introduction to Low Carbon Housing Refurbishment
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Strateqgy vs Tactics

o Strategy

esigned to achieve a particular goal

ith the conduct of an engagement.

ttle is fought is a matter of tactics: the terms and
litions that it is fought on.

is.concerned with how different engagements
hether it should be fought at all.
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The Size of the Problem

o Statistics speak volumes

o Kyoto Targets
0
levels of CO, by 2050) 80 / 0

nergy is Domestic

“75% of the houses that we have today will be
here in 2050 so we need to remove barriers to their
maintenance and upgrade now”

Sustainable Development Commission, “Home Truths”, March 2006
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The Ingredients of a National Strategy

» To reach the required CO, saving

he most widespread adoption
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Key Principles

Incentivise householders and landlords to improve

environment in which to invest
PC mechanism to plan for the future
hallenging but realistic standards
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The Ingredients of Ideal Tactics

» Maximum CO, saving

=ducation
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Economic Payback

Reduce Costs

Initial Cost

Economic

Annual Energy

Saved (£)
Guarantee House Energy Prices Rise
Performance

WWW. parityprojects.com www.rickabythompson.com



@ HM Government

The UK Low Carbon
Transition Plan
National strategy for climate and energy

National Strategy

e The UK Low Carbon Transition Plan (15! July)

- reduce CO, emissions by 20% before 2020
- >33% before 2020

from low carbon sources

ricity from renewables

t meters in every home by end 2020
Lin=Tariff (‘Energy Cash-back’)
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(W H Goverrrmant

Warm Homes,
Greener Homes:

National Strategy

e Warm Homes Greener Homes
o Cut CO, emissions from homes by 29% by 2020
vity wall insulation in every household where

s to have more substantial improvements such
insulation or renewable energy generating
ogies by 2020

e, should benefit from measures to improve
in their homes by 2030
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National Tactics

e Individual programmes (not joined up)
o CERT/CESP
o Warm Front

uthority Initiatives

egulations - follow don't lead

en Deal
£6,500 loan to spend on energy efficiency works
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Parity — Demonstration Project

e Victorian, Built 1870
e ‘Conventional’ Semi-Detached
e Solid Walled
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Key Outcomes

o Eco measures are 15% of total refurbishment cost
(£85,000 total, £12,750 ‘eco’)

« Approx 5% of floor area has been lost

Is 7-8 years on average.

% per m?
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House is Different
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Wet Appliances, 2%
Cooking, 3%

Lighting, 3% ;
Consumer Electronics, ging, Miscellaneous, 2%

3%

Cold Appliances, 3%

Space Heating, 60%
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The Building
Physics

The Lifestyle of
Users

[\

)

;

Weather

'

Cooking, 3%

lectronics,

Hot Water, 24%

Lighting, 3%

Wet Appliances, 2%

Miscellaneous, 2%

Space Heating, 60%

y

Energy

Consumption
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Parity - principles

Every home is different

B Windows /Doors B Hot Water

s %
2% 3%

M Heating inefficiency  mWalls
¥ Roof u Appliances
¥ Floor ® Craughts

& Lights

%
2%
8% 6%
. %
6%
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Standards of comfort - mean internal temperature and average winter external temperature
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Parity information and analysis

e Individual Homes
Home Energy

ENERGY USE

e Cottage, Minchinworth

parity

home energy
masterplan

3.42 Cost Savings of evaluated measures
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A process for low energy
retrofit:

Carbon
Assessment

Planning and

Scheduling

Moe(dpoo-

Detailed Design,
Procurement and
Implementation
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How To Use This Plan

Quickly read through the report to understand its layout. Then come
back to this page and move onto the below.

UmenRsiamoyouRnone 0
Go to @ Section 2 to understand how your home is currently performing
and where the energy to heat and run it is being used

UKDERSTAND YOUROPTIONS = =~ W———

Read through © Section 3 to understand the different elements of your
home and the oplions that are available for each area.

SEE WHAT WE RECOMMEND

Go through the bespoke recommendations in @ Section 4 and look at the
total costs, savings, paybacks and potential COz reductions.

GET THE RED PEN OUT

Wark through the Appendix Takles in &) Section © with a red pen and
circle items that you are interested in. Those included in the bespoke
suites of recommendations are marked but you may find others that you
prefer.

MAKE A PLAN OF ACTION
Work out a plan of action for installing your chosen solutions taking care o
do things in an order that doesn’t make things harder down the line — see

O Section S for some guidance on things to think about. Parity Projects is
available to help with project managing larger works.

parity home energy masterplan
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ANNUAL FUEL COSTS

FUEL COSTS YOUR HOUSE UK AVERAGE
ANNUAL E2.550 E1,345
YOUR HOUSE UK AVERAGE
21,498 kWh (3,583 per person) 22,800 kWh (8,350 per person)

E Hot Water "--—\.______1_‘__‘_-

& Cooking & Windows

& ConsumerElectronics B Doors

& Computing B External Walls
B Cold Appliances ® Ground Floors
B Wetbsppliances B Roof

W Lighting U Draughts

B Miscellaneous ____ —

® Draughts m Liphts

B Windowes Doors

" —— e, C O [T




RANKED BY CO; SAVINGS

INITIATIVE AREA DETAILS ANNUAL CO, DIy PROFESSIONAL
SAVING (£ per kg COy) (£ per kg CO2)
(kg CO3)
AbGRWSHATN S et N O e s st Btk mecd va
HEATING instail a modern highly efficient condensing boiler 2,961 A £0.84
WALL INSULATION Internally insuiate all solid external walls with 100mm PIR insiufation or equivalent 2125 £2.10 £263
WALL INSULATION Intemnally insulate all solid external walls with 50mm PIR insuiafion ar equivalent 1,952 £1.48 £1.85
WALL INSULATION Extemnally insulate side and back walls with 100mm PIR or equivaient 1,705 NAA £r 27
HEATING Turn down thermostat by 1 degree a71 £0.00 N/A
WINDOWS Upgrade windows to Buillding Regulations for replacement windows 722 NAA £14.13
HEATING Install a wood burning stove in the downstairs chimney and use regularly in the heating period 702 NAA £4.27
ELECTRICITY Systemalically replace all remaining inefficient lamps with compact flourescent lamps 656 £0.11 N/A
WINDOWS Upgrade windows to fop specificafion argon filled, low emissivity coalfed double glazed windows G486 NAA £26.24
WINDOWS Add secondary glazing to all verfical windows 636 £7.49 £10.03
HOT WATER install 8m2 fat plate solar panel! facing West with its own sofar pump 623 NAA £8.36
ST T B T TP T o T TP oy P an i L= o
DRAUGHTS Seal floorboards and skirting boards 126 £2 85 £11.87
HGT WATER Install Low Flow shower heads on ali showers running off the mains hot water 110 £0.27 £2.74
DOCRS Upgrade all external doors fo current Building Reguiations 88 MNA £27.18
APPLIANCES Install new top energy rated washing machine and only use at 30 degrees 68 £4.42 NSA
APPLIANCES Install new top energy rated oven 67 N/A £7 41
APPLIANCES Only wash clofhes af 30 degrees 63 £0.00 N/A
APPLIANCES Install new top energy rated dishwasher, only use it's eco-seffing a6 £3.32 N/A
ROCF INSULATION Add mineral wool or eguivalent to the roof space up to 300mm 56 £14.28 /A
WINDOWS Replace all roof windows with fop specification alternatives 35 MNFA £835.08
DRAUGHTS Thaoroughly dravghtproof cellar door 23 £0.41 NA
DRAUGHTS Thoroughly draughtproof loff hatch g £1.26 /A
DRAUGHTS Install a heat recovery extractor fan in the kitchen -3 -£51.83 -£72.56
DRAUGHTS install heat recovery extractor fans in the bathrooms -13 -£37.87 -£53.02
DRAUGHTS Unbiock one chimney -129 £0.00 N/A




RANKED BY PAYBACK PERIOD

INITIATIVE AREA DETAILS ANNUAL Dry PROF. Dry PROF.
FUEL INSTALL INSTALL  pavBACK PAYBACK
COST COST COST PERIOD  PERIOD
SAVING fyrs) fyrs)
APPLIANCES Only wash clofhes at 30 degrees E17 £0 N7A oo NsA
HEATING Turm down thermostat by 1 degree £189 £0 NA 0.0 M/A
HEATING ﬂﬁsgﬁsupsmﬂs of the house using TRVS and sef thermostal to be 1 degree lower than £111 £ A 00 A
HOT WATER Add additional insulation fo the hot water cylinder E6E £20 N/A a3 A
ELECTRICITY Systematically replace all remaining inefficient lamps with compact fluorescent lamps £169 £70 A 04 N/A
HOT WATER Install Low Flow shower heads on all showers running off the mains hot water £32 E30 £300 09 9.3
DRAUGHTS Thoroughiy dravghtproof cellar door £3 E10 NFA 21 N
ROOF INSULATION Add 50mm PIR or equivalent to the ceiling of the flat roof £71 £204 £318 36 4.9
HEATING Install a modermn highly efficient condensing boiler £575 N/A £2 500 N/A 43
DRAUGHTS Draughtproof alil doors and windows £34 £200 £3. 100 a8 148.5
DRAUGHTS Thoroughly draughtproof loft hatch £2 Ei0 NFA 6.9 N
APPLIANCES install two new top energy rated fridge freerers £80 E600 N/A 73 hsA
WALL INSULATION Internally insulate all solid external walls with 30mm PIR insulafion or equivalent £379 £2.894 £3 617 7.6 9.3
FLOOR INSULATION Jﬁj‘éﬁfﬂf‘:ﬂ%ﬁgﬂ gﬂfg’h‘;“gﬁéggnmr”; ;:ge‘r'f;}f;gf}ﬁ i s o £630 N/A £5.340 N/A 85
DRALGHTS n?:g?:fﬂf :fpgtggrg?uﬁrt;:ir ﬁ:ﬂ, r?gb;‘r;;?cr door and smoke sticks and seal draught points that £d6 £400 £500 a6 10.8
HOT WATER Install 4m2 evacuated tube facing West with its own sofar pump £120 Ni4 £3.700 N74 07
HOT WATER Install 4m2 flat plate sofar panel facing West with its own sofar pump £119 MNiA £3,700 N7 A
WALL INSULATION Externally insulate side and back walls with 100mm PIR or egquivalent £331 4 £12.292 MN/A T |
WINDOWS Add secondary glazing to all vertical windows £123 4760 £6.375 386 3.7
HOT WATER Install 8m2 fat plate solar pane! facing West with its own solar pump £121 N#A £3.330 N7A 44 1
ELECTRICITY Solar PV panels - a six pane! array (~8m2} facing Easf £95 Nid £4.800 N7 a0.4
ELECTRICITY Solar PV panels - a three panel amray (~4m2) facing East £48 NiA £3.150 MN7A 66.2
WINDOWS Upgrade windows to Building Regulations for replacement windows £140 NAA £10, 200 N/A 72.8
ROOF INSULATION Add mineral wool or equivalent to the roof space up to 300mm £11 £7893 N/A 736 NiA
WINDOWS Upgrade windows to top spacification argaon filled, low emissivify coated double glazed windows £126 NA4 £17.000 N7A 1351
DOORS Upgrade all external doors to curment Buiiding Regulations £17 N/ £2 400 N74 140.0
WINDOWS Replace all roof windows with top specification alternatives £7 WA £3.000 N7A 438 2




o7

45 SOME CONSIDERATION

For this Masterplan the ‘some consideration’ threshold for individual measures has been set at 20 years. /f is assumed that all ‘no brainer' measures are als«
carried out.

RECOMMENDED MEASURES ANNUAL CO; - BEFORE AND AFTER

DIy Professional

Install two new top energy rated fridge freezers

@0

Install new top energy rated washing machine and only use at 30 14000
degrees
: : 12000
Install a heat recovery extractor fan in the kitchen e
Install heat recovery extractor fans in the bathrooms 9 10000
Conduct an air tightness fest with a blower door and smoke sticks 8000
and seal draught points that might be expected given the building @
P 6000
Insulate solid ground floor with 100mm PIR insulation or 4000
equivalent and install water based underfloor heating and highly Q
efficient condensing boiler 2000
Installing &m’” Solar Photovoltaic Panels (PV) with 36.5p Feed-in- @ o
Tariff
Original Building With
STATISTICS Recomn’_lendatlons
Carried Out
Estimated annual saving £1,600
Estimated cost of measures (include no brainer) £15,750 Wiandare et toss W DaorHeatlass
i . | External Wall Heat Loss B Sround Floor Heat Loss
Estimated annual CO. saving 52% - 6.5 tonnes
B Roof Heat Loss B Draughts Heat Loss
Estimated annual energy reduction 50% B BEoiler Inefficiency Loss H Hot\Water
Estimated Payback Period 9.9 years | Cold Appliances B Consumer Electronics
B Cooking M Gascooking
M Lighting et Appliances

[ Miscellaneaus
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Turn down heating from 24 to 18 degreesC

Turn down heating from 22 to 18 degreesC

Turn down heating from 20 to 18 degreescC

2 shorter heating periods instead of heating 24 hours

2 shorter heating periodsinstead of 1 all-day heating period
Install CFLswhere possible (quarter of light fittings in dwelling)
Install CFLs where possible (most light fittings in dwelling)
Install CFLs where possible (three quarters of light fittings in dwelling)
Install CFLs where possible (half of light fittings in dwelling)
Install cavity wall insulation on side of Wimpey houses
Upgrade communal heating: install Wood Chip boiler

Insulate cavity walls

Replace storage heaters with gas central heating

Lpgrade controls to full: add TRYs and room thermostat
Replace on peak electricheaters

LUpgrade controlsto full: add Room Thermostat

Add hot water cylinder thermostat

Upgrade 15 year old cold appliances to top rated new

Install internal solid wall insulation to solid wall (U becomes 0.35 ~“S0mm PIR)
Upgrade 10 vear old cold appliancesto top rated new

Upgrade controlsto full: add TRYs

Insulzte loft from S0mm to 270mm

Insulzte loft from 75mm to 270mm

33557

Install extarnal salid wall insulation to concrate frame tower block (U becomes 0.25)
Install external solid wall insulation to solid wall (U becomes 0.25)

LUpgrade old boiler ifrom ~75% efficient to new)

Replace 25mm insulated hot water cylinderwith new cylinderwith S0mm foam insulation
Lpgrade old boilerto combi {from ~75% efficient to new), remove hot water cylinder
Insulate loft fram 200mm to 270mm

Install 4m2 solar PV panels

Upgrade single glazing to new double glazing

Replace 38mm insulated hot water cylinderwith new cylinderwith S0mm foam insulation
Solar hot water (dm2 flat plate)

Upgrade new baoilerto combi, remove hot water cylinder

Upegrade old double glazing to new double glazing

0.0

1000.0

2000.0

3000.0

4000.0




Ic Payback
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Turn down heating from 24 to 18 degreesC
Turn down heating from 22 to 18 degreescC
Turn down heating from 20 to 18 degreesC
2 shorter heating periodsinstead of heating 24 hours
2 shorter heating periodsinstead of 1 all-day heating period
Install CFLswhere possible (quarter of light fittings in dwelling)
Install CFLs where possible (most light fittings in dwelling)
Install CFLswhere possible (three quarters of light fittings in dwelling)
Install CFLs where possible (half of light fittings in dwelling)
Install cavity wall insulation on side of Wimpey houses
Replace on peak electricheaters
Insulate cavity walls
Upgrade controls to full: add TRYs and room thermostat
Lpgrade controls to full: add Room Thermostst
Upgrade 15vear old cold appliancesto top rated new
Upgrade 10vyear old cold appliancesto top rated new
Add hot water cylinderthermostat
Install internal salid wall insulation to solid wall (U becomes 0.35 ~“S0mm PIR)
Upgrade controls to full: add TRYs
Insulate loft from S0mm to 270mm
Install internal solid wall insulation to solid wall (U becomes 0.L75~100mm PIR)
Insulate loft from 75mm to 270mm
Upegrade Syear old cold appliancesto top rated new
Upgrade old boiler {from ~&5% efficient to new)
eplace LZmm insulate d hot water cylinder with new cylinder with S0mm foam insulation
Uperade old boilerto combi {(from ~65% efficient to new), remove hot water cylinder
Insulate loft from L00mm to 270mm
Install 4m2 solar PY panels
Upegrade communal heating: install Wood Chip boiler
Upgrade old boiler {(fram ~70% efficient to new)
Insulate loft from 150mm to 270mm
Install external solid wall insulation to concrete frame building (U becomes0.25)

I e I S L T s e el T P f of S-SR At s T T T
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Turn down heating from 24 to 18 degreesC
Turn down heating from 22 to 18 degreesC
Turn down heating from 20 to 18 degreesC
2 shorter heating periods instead of heating 24 hours
2 shorter heating periods instead of 1 all-day heating period
Install CFLswhere possible (quarter of light fittings in dwelling)
Install CFLs where possible imost light fittings in dwelling)
Install CFLs where possible (thrae quartars of light fittings in dwelling)
Install CFLs where possible (half of light fittings in dwelling)
Install cavity wall insulation on side of Wimpey houses
Replace on peak electric heaters
Insulate cavity walls
Upgrade controls to full: add TRYs and room thermostst IR

Upgrade controls to full: add Room Thermostat
Upgrade 15 year old cold appliancesto top rated new
Upgrade 10year old cold appliancesto top rated new
Add hot water cylinder thermostat
Install intzrnal solid wall insulation to solid wall (U becomes 0.35 ~“S0mm PIR)
Upgrade controls to full: add TRYs

Insulate loft from S0mm to 27 0mm I |5
Install internal solid wall insulation to salid wall (U becomes 0.L75~100mm PIR)
Insulate loft from 75mm to 270mm
Lpgrade Syear ald cold appliancesto top rated new
Upgrade old boiler {from ~&5% efficient to new)

Replace LZmm insulate d hot water cylinder with new cylinder with 50mm foam insulation 1 g1s4

Upgrade ald boilerto combi ifrom ~65% efficient to new), remove hot water cylinder
Insulate loft from L00mm to 270mm
Install 4mZ solar PV panels
Upgrade communal heating: install Wood Chip boiler
Upgrade ald boiler ifrom ~70% efficient to new)
Insulate loft from LS0mm to 270mm
Install external solid wall insulation to concrete frame building (U becomes0.25)
Upgrade ald boilerto combi ifrom ~70% efficient to new), remove hot water cylinder
Replace storage heaters with gas central heating
Install external solid wall insulation to salid wall (U becomes 0.25)

Install external solid wall insulation to concrete frame tower block (U becomes 0.25)
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Install CFLs where possible {quarter of light fittings in dwelling)

Install CFLs where possible (most light fittings in dwelling)

Install CFLs where possible (three quarters of light fittings in dwelling)

Install CFLs where possible (half of light fittings in dwelling)

Install cavity wall insulation on side of Wimpey houses

Replace on peak electric heaters

Insulate cavity walls

Upgrade controls to full: add TRYs and room thermostat

Upgrade controlsto full: add Room Thermostat

Replace storage heaters with gas central heating

Install internal solid wall insulation to solid wall (U becomes 0.35 ~50mm PIR)

Add hotwater cylinder thermostat

Insulate loft from S0mm to 270mm

Upgrade controls to full: add TRVs

Insulate loft from 7Smm to 270mm

Install internal salid wall insulation to solid wall (U becomes 0.175~100mm PIR)

Feplace 1Zmm insulated hot water cylinder with new cylinder with S0mm foam insulation
Upgrade old bailer ifrom ~&5% efficient to naw)

Upgrade old boilerto combi ifrom ~&5% efficient to new), remove hotwater cylinder
Insulate loft from L00mm to 270mm

Upgrade old boiler ifrom =~ 70% efficie nt to new)

Install external solid wall insulation to concrete frame building {0 becomes0.25)

Insulate loft from LS0mm to 270mm

Upgrade old boilerto combi (from ~70% efficient to new), remove hotwater cylinder
Install external solid wall insulstion to solid wall (U becomes 0.25)

Install external solid wall insulation to concrete frame tower block (U becomes 0.25)
Install external solid wall insulation to tower block with external concrete structure (U becomes 0.25)
Upgrade old boiler ifrom =~ 75% efficie nt to new)

Upgrade old boilerto combi (from ~75% efficient to new), remove hotwater cylinder
Feplace 25mm insulated hot water cylinder with new cylinder with S0mm foam insulation

Insulate loft from 200mm to 270mm

[ PSR SR || [, [P N L T Jp———
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Carbon Assessment
Stage 4. Example recommendations

Grants / finance available {~2 years)

Incorporate within maintenance (~4 years)

Medium term retrofit program (~8 years)

Long term retrofit program (~12 years)

W 2s7%

£391,380.15

26.11%
£5,072,430.15

SRR

£10,386,206.17

44.80%

0%

10% 20% 30% 40% 50% 60% 70% &0% O90%

WWW.parityprojects.com

100%

1 Carbon saving
Investment Required

£36,797,006.21
1
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‘Deep and Wide’ CO, Reduction

 Renovate all houses to the most stringent standards?

» Would we realistically achieve this? Will householders be
convinced? Can we afford it? Do we have enough time?
Skills and kno e? Capacity?
* Renovate a on of houses to very high standards
S IS practicable

ised?
gy arrive? Will it perform? Will it be as
W@ngﬂrwnel&ggop]e? www.rickabythompson.com



tvs CO,
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Constraints

* Retrofit for the Future suggests

» £85,000 for one-off 80% CO, emissions reduction
* At current emissions factors

 Possibly reduce to £50,000 by economies of scale?

or EEPH et al suggests

per dwelling
g Green Deal (PAYS), CERT, FiT and RHI funding
nost favourable interest rates

ge the gap?

WWW. parityprojects.com www.rickabythompson.com



P 7 X
ostUsed | IC_BaseCarbon | IC_Carked
J‘/ “‘

4

s 1279.8
479.1
569.1
2874.9
1351.1
1386.6
18037.3

10425.6
_ 2 A . = 14527.6
o5 P~ o P s 12935.7
195 T R —= g

1284.3
2664.3

£13,178.29 9580.17 4751.0
£1,430.00 9580.17 1585.6
£4,566.73 9580.17 3741.2
£5,101.25 6631.14 3374.7

£612.00 6631.14 1437.1
£1,047.67 6631.14 2588.9

£4,028.00 14737.43 4590.0
£630.00 14737.43 1579.6
£1,648.00 14737.43 2131.6
£23,439.00 15792.33 10694.8
£120.00 15792.33 1842.2
£3,700.00 15792.33 3105.5
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Cost and Complexity v Emissions

% Saving in Packages - 30 houses

£30,000

£25,000

£20,000

£15,000

£10,000

£5,000

£0
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

CO2 Saving
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Cost and Complexity v Emissions

CO, per Unit Area vs Cost

£30,000

£25,000

£20,000

£15,000

£10,000

£5,000

£0
160 140 120 100 80 60 40 20 0

kgCO o/m°Iyr
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Cost and Complexity v Emissions

4
£ Increasing cost

| and complexdty

The mosz cost-effectve
improvements are in this [

band (which moves to

the righe as fuel prices
increase)

Fuel price increases

Major projects
are ar this and
of the curve

= Grid decarbonisation
Allowable solutions
Demolish and rebuild

ould we rely on lifestyle

e left?

Tanges to go further to
t

—=
-HL —7‘5 |00
Percengags reduction
of carbon dicxide
eariissions
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Cost and Complexity v Emissions

4
£ Increasing cost
Thphateci i Major projects
at this end
the curve
The mosz cost-effectve
improvements are in this [ \
band (which moves to
Incrementa), the right as fuel prices Whole-house, low
measures-Hased increate] carbon retrofit (RFF)
retrofit
Target zone

—=
-HL —7‘5 |00
Percengags reduction
of carbon dicxide
eariissions
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What’s not in the target zone?

 Unaffordable and unnecessary?

 PassivHaus standard, e.q.
» Wall and floor U values < 0.15 W/m2K
o Air permeability < 1 m¥m?h @ 50 Pa
* Aerogel insulation:board

] incremental measures, e.g.
y fill (on its own)

ed solid walls

entilation

in,fossil fuels
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What is in the target zone?

Three criteria for choosing improvement packages

Capital cost

Net cost (£)
S el £ (capital minus fuel saving)
£100 - £1000 ££ divided by
£1000 - £5000 ££E . .. "
Whole-life carbon dioxide emissions
giinintos 31 ol feee reduction (tonne)
Ovar £10,000 ELLEE
Disruption Carbon cost effectiveness l
Disruption Band mples
ow energy lamps, energy efficiernt g
T ® Ia_ppiarcef' . Fays for itsalf C’) "*-.':'x":'qﬁk' 'k':::'e'@
Low X % Craught StppInE It rsugtion 0- 10 £/tonne €O, e
Moderate s Replacement boiler, solar water heating 10 = 100 £/tonne CO; Q I:; l:;
High KK KK | voriton extemalwal neuation 100 - 500 £/tonns CO; Sl
Significant ¢ 5 & K 5 | oo '”r:;'rf’g”t:;a el > 500 £/tonne CO; ©
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What is iln the taraet zone?

i Low energy appllances (marginal cost of replacement)

WWW.parityprojects.com

Floor Insulation £ COB00 | wwws
Internal wall insulation EEEf HKRHKK
Cavity wall Insulation £E W
| External wall Insulation LELEIE W
I Loft Insulation ££ SO200 | WK
Rafter Insulation {only when reroofing) ££f @28 L
Replacement windows and doors (U value 1.8) £££ 6575 W
Replacement windows and doors (U value 0.8) £EEEE 65713 W
Draught-stripping £ OO0 | M
Major alr-tightness measures £E | | Ty
Alr-tlghtness measures with MYHR £EE @28 G
Low energy lights SLLDoDe | %®
£££ 90 %
Replacement gas boller ££E &) KHK
Upgrading heating controls ££ [ o
Micro CHP fEEE @ KRR
Ground source Neat pump fELEE @ HHHAK
Alr source heat pump ftELE @ BT
wood pellet boller fFEELF FE) KK
Solar ot water heating £tf @ W
I KW solar photovoltalc panels £E£EE = WK
o wind turbine f££ = KK

www.rickabythompson.com



What is in the target zone?

* A long/medium-term plan for every house
 Derived from SAP assessment, Passivhaus|strategy

 Cost effective specification?
U values < Approved Document L1B (2010)
| nd ground floor insulation

]
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Towards a Holistic Strategy

 80% emissions reduction is not appropriate
o At current emissions factors

* ~ 65% emissions reduction is more appropriate
. Assummg decarbonisation of the grid, etc

probably unaffordable
too big

_______ nt packages on the basis of
 COst, d|srupt|on and carbon cost effectiveness
ns will vary by dwelling type

H and PV will be essential components

WwWWw.parityprojects.com www.ricka bythompsoSnO. com



Reducing Work Costs

e ‘One Hit’' costs
e Retrofit vs Eco-Renovation

w.parityprojects.com www.rickabythompson.com



Motivating Concurrent Working

—~— §
~=
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Behavioural Measures

{ o EENGTLARTY Lﬁa £1D;

SN,

‘g 2.1X

e A e = e
ECIMEN | 9= .20 SPECIMEN | "‘l“?\
T
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Planning and Scheduling:
Tactical

* Fitting the recommended work items to existing
WOrks programmes.

 Confirr ic targets are realistic and

ks to maximise cost effectiveness

proof the assets
fith maintenance activities
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What is already planned?

e Decent Homes

 Cyclical upgrade?
» Bollers, Kitc - Windows, Ventilation
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Scaling Up —
Identifying the
Best Approach

Ability to
Fund
Changes

Building
Physics

EnergN
Efficiency )
Eliatedyill Lifestyle
Ability to L A4 and Habits
Implement of
Changes Residents

v

by-House

WwWWw.parityprojects.com www.rickabythompson.com



Motivated
Client

Who Influences 4
Change?

Building
Tradespeople

Building
Control

 Majo
Inte

Successful \
Eco
Renovation

‘41

Designers

Materials
and
Systems

WW.parityprojects.com www.rickabythompson.com




Who Influences
Change?

Building
Tradespeople

Materials
and
Systems

WWW.parityprojects.com

Motivated
Client

4

Successful
Eco
Renovation
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What work will we be

doing?

Grants

Energy Prices

Accurate Personal
Information (e.g Smart
Meters)

J

Awareness of Marginal
Cost of Energy
Efficiency Measures

Informed Client

Other Regular
Maintenance Work

Trigger

Promotion

Trusted Installer

Guarantee

A

Project
Manager?

Verified Technically
Correct Installation

Specialist Installer

Eco-Aware Building
Tradesperson

Activity from Local
Authorities, EST,
Charities

AU

Insurance

WWW.parityprojects.com
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Feedback

 Actual Installation costs
 Actual energy used in houses
householder experience

w.parityprojects.com www.rickabythompson.com



Summary

 Passive House strategy — not standard
* Design is the easy bit - logistics is the key issue
» Give every possible measure a chance
lan for the house (start at the end!)
is an opportunity for energy saving
e opportunities you cannot do now
results and learn from them
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