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TSB Retrofit for a Future

e Technology Strategy Board (Ex DTI)
 Seeking data for government

* to be able to start setting CO, targets for existing
buildings

e Code for Sustainable Homes Refurbishment can
follow

 Running competition to find solutions and get data
e 390 entries

e 190 through to First stage

85 through to Second stage will be built

2



Existing building stock

e |s a bigger problem than new build

e We should be aiming for equivalent to
Code level 5 but for refurbishment

e TSB target:
— Was 80% reduction in CO,

— now set at x CO, consumption per dwelling
— Generous £150,000 budget

 Only concerned with CO2 in use

e Notinterested in CO2 in materials or
construction




www.green .co.uk

sl Local Companieslh

www.capem.eu

 Manufacturers

o Stockists/distributors
 Applicators
 Contractors

18/04/2010 © NGS 2008-10 BrianMurphy 4
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www.green .co.uk

— B Thermal Analysis

= www.capem.eu

* Existing base point
— Energy and carbon imported
— Energy consumed and carbon released

— Energy losses

* Proposed interventions
— Renewable energy inputs & carbon saved

— Reduced Losses

18/04/2010 _ Energy saved 6




Eatmatad cu

1 bkl iy Cofiumptien

IMPROVEMENTS TO FABRIC MPROVEMENTS TO FITTINGS / LIFESTYLE CHANGES MICRO-RENEABLES & LOW

Targat essargy e redustion of 305 an ariginal

] § 3 B S F B £ 3B EEE 3B EE R
g ; L JTh if ¥ ig FE: i 3L
i i = B Egbh § e = 488 i E
- E§ T E g Bz ES ez ES B2
B % § % 3 B E e [ H BEE = § <
E - v & - B v Ei: =8 By =B _ #
1} a IE- ] 3% T Pethod ol anergy saving L i E Atrthared ol anesgy saving g ¥ '-" E Fethesd ol angs ge-aratios "
= 2 e E‘ - I 2 L Sacosed shave (mpreve § 5 . Third phase [Rmewabbes ! : . a Wl p g 0 =
Eaistiog E-mrgy Tapr k4 =] = AL ngsfapp tances) = - a=ed bfw aby'w chasges| 2 L .
Spacs Hrating [y R BEDD  Inerease msuation ; 341 TAYs en Radiater el Rediw heating siage a] T Sl ealector
Radlanani? arge isaulatio i Imzroes The moits ¥ [ Wislkle = . [
Al e
hermeatal Iserwase air-2iyg Itk ¢ ¥ [ awinieg: Ml 4 O PRtevellat panels 300
0N, drvisg awarenes & v
it I=prove sindowifdooes: gar s [ [ wning: Trickle we A [ Weind turtine: uslively ha 3
Fduce thesm, [ sipe radiatar heatisg [ € Create User Manus 4 0 Grownd seures heit pusg 300
i /rad
Behisad 1 » [} i [} & souwce heat panp 300
{1 fanl walk
Felozare 3 it el i Relocate radi o inl wal 0 [
15wl wearting fer [ Ticar haatisg & [ [
A HF
Ieaulita s ariken [ Mizra CHIF
Wale Heating G Tirwd boler DEIS I=growve f o 5% Efficient wnal ar badler T a5 Aeducn hul mater usage L 3649 Salar colector gerchi? 300
GEK N Werang n
el Now Eapi? Fleww ragul i [ Flow regdato:f issdato [ Wiskie =atar 4 O lsreass 300
VAT DT Waler ivisg Lap i Wale sl Tip [ Salar collector wnisace
11 geak Elctriciny 1125 1125 Efficest heatar e 084 e 1015 el aber g

—

Lighti=g 2400 Lightt zipas [ SAD L enaragy lightisg B reduced app e 5%, 150

Bovrewsad g i

Isawrnal gaced d i

[ i
Cemzking BN 1RA0 1080 Fdura ENic A0 a2 Peduced app U D0 ars
nHob) [ i & Mura EMicien 15K [i reduced appiance use P58, [i
(M erowas) N ] M Mure ar 155 203 Feduced appiance us TN, 152
Appiience an Mure EMficient Apsliance 754 s reduced appliance use =
Frascar D 45 45 |Mure EMicknt apsliance T5R) 3 reduced appiance uie =

Mudadatian centra
baia [ s ELY a8 Mora EMcint Apslianze L i1 eeduesd appiance use il 5
Wemhiog Machine p L aa B Kara EN & B5% 59 Feduiced appiance us BE4, =
. Iryn L o Gelar drying is garde - O Solar drying in sunizsace
1 1
Tumitle diie 135 135 |mdore EMfickem dpsliance EEN g reduced appiance use [ 57
Cihwaihie: L] B3 More EMickm spsllance 158 E=] Feduced appiance us TEN, 51
Te asiuns 48 &8 Mure EMicien dpoliance 15K a4 reduced app PE b1
Db (200 bevad 380 ELe 5 e Feduiced dpp TN, 203 Teral ganeration 2400

i} i winisg: bart f A i

it latun s Eelrael e d I—l l.|. d I, [ auldl heat réciws |:| ¢ nisg: LI . e o »

Toral Enargy Tetal Esargy Teral Enargy
EWH s 15000 EWH e Tamm EWH prar [LES Tetal Essrggy KV fysir ]
§ M, i dacban x5 | Sacth 16 Seee T e S, rpdaion &
ulalise * redsten 35 Cu & reduction &1 Cumdatve Horeducton B




LR E SR RS T PR e

22
23
24
25
26
27
28
23
30
A
32
]
34
]

il
37
b

LT
4 4k M

E=timated current batal energy consumption

Target energy use reduction of 203 on original

Space Heating

Y ater Heating

w'ater Supply

Lighting

InfoChoicesResults < Ener

18/04/2010

@
[r}
3
=
=L
bl
=
i

E
=
[=]
=
c
s
S

(]

D
15000
000
T
g
=
E
5
=
w
b=
£
i
i

Gag fired boiler
wall Radiators?
Fizom Thermostat?

Thermostatic Radiator
Walves?

Fads on external walls?
Riads on internal walls?

Gag fired bailer

MMormal flow taps?
wi? D ?
QIff peak, Electricity

= | Pomer shower

ain supply
Girey water recycling
Garden wartering

[ 18%] Eleatric Light Bulb=

Contralz?

Daylight to landing

Light pipes

Borrowed light= ower
doors

Internal glazed doors
Diecoration light colour?

Carbon Costs

Kwhiyear
Ewhiyear

Percentage of tokal consumption in this

=ub group

Existing: Yes or Mo

1002 ‘fes
‘ez
Mo
‘ez
=
30
03
02
03
02
1002
0%
02 ‘ez
02 Mo
158 []=]
0% ko
02 Mo
Energy Reductions Blank r)

k'wHpa

Current element total energy use

EE00

2625

1126

o oo =

2400

IMPROVEMENTS TO FABRIC

[Improwe existing Fabric))

Mlethiod of energy =aving First phasel

Increase insulation
Change insulation add decrement to attic
Increasze air-tightness

803 saving
Improve windowstdoors: glazing weathertightness

Fieduce thermal bridgesfradiators
Eehind radiator reflectors [ext walls)
Felocate rads to int wallz

Ir walltflozr heating for GSHF
Inzulate inkernal partitions

Thermal mass towalls

Improwe f complete lagging

Flow requlator! isolator
‘whater saving taps

Grey water storage

Fipe run=fairtight;
Light well to landing Yeg
Light pipes Yes

Borrowed light= over doors

Internal glazed doors
Fiedecarate light colour

original]

Anticipated reduzed energy use [ of

Thx

il

90

© NGS 2008-10 BrianMurphy

k'wHpa

FRevized element total energy use

iy

=== ==~}

E5E

1126

2400




Exnstmg building
1970s

End of terrace
Cavity wall construction

Concrete tile hanging
upper floor

Cold bridge at base of
tiling
Uninsulated cavity

40 mm. glass or rock
wool in attic (was 50

mm. shrunk after 40

years)

Uninsulated concrete
floor

LAT
A Leve Feares
DeLBLE GLAZED WINBOVS
4 booRs
—Drinsewaaes Gy

WALL ConsTRbeT 190
WITH TIE HANGING

1




18/04/2010

Consider the options

Look at each element and consider
options

Consider impact on energy and carbon
Consider impact on occupant
Weigh up the pros and cons

© NGS 2008-10 BrianMurphy
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Servicing implications

Observation comment
Temporary works

Elemeant
an existing
subtractions

Cavities

Against

Option
Far

Frovision for secure rerm

[

Where is DPM? 13 Carpet
u DPM location? nighttime drying. Fzii
DPM = Trai
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CFM relay®
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|z zlzbwet/cold or nderlay 20 deckboard, nighttime dryinzs. Fzii
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Hesting pipesin

4 | Ground floor arpet None Unlikely to be insulated, 1 B0 screed underlay 0 insulation CPM relay? window
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10 Insulation, ion for secure
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30 Insulation
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Assess the shortlisted

e Look at each element and consider
thicknesses and k values

 Carry out SAP assessments
 Consider impact on energy and carbon
e Weigh up the pros and cons

18/04/2010 © NGS 2008-10 BrianMurphy 12
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11 Greenham. Bretton
FETERBOROUGH PE3 9YP
Specification used for SAF model revision B detailed

Elements Baseline Proposed changes
11mm. cement + 2mm. gypsum
Walls ground floor TMmm. cement + 2mm. gypsum 100mm. concrete block inner leaf
100mm. concrete block inner leaf 30mm. blown rock wool (A=0,041) in cavity
(A=1.70) 102mm. brick
30mm. air space 200mm. dense wood Gutex Thermosafe-gf (A=0,043)
102mm. brick outer leaf (A=0.77) dmm. render (A=0.8)
J=1.80 U=0.16
11mm. cement + 2mm. gypsum

11mm. cement + 2mm. gypsum

100mm. concrete block inner leaf

50mm. blown rock wool (A=0.041) in cavity

100mm. concrete block outer leaf

200mm. dense wood Gutex Thermosafe-gf (A=0.043)

Walls first floor 100mm. concrete block inner leaf
(A=1.70)

50mm. air space

100mm. concrete block outer leaf

(A=1.70) _
Wall tiles on battens (A=15) o, ender (A=0.5)
=210 '
12.5. mm plaster wallboard (A=0.18)
Ceilling first floor 12.5 mm. plaster wallooard (A=0.18) | Trussed rafters 100 x 30 mm. bottom chord
=370 100 mm. cellulose fibre between trussed rafter bottom
chord (A=0.048)
100 mm. Gutex Multiplex Top over trussed rafter
bottom chord {4=0.046)
U=0.22
rafters
Pitched roof Timber rafters Air tightness layer PE 0,15mm Pro Clima Intello Plus or
Mo insulation Pro Clima DB+
Tiles on battens 200mm. dense wood Gutex Thermosafe Multiplex

18mm. concrete roof tiles (A=1.3) Top (A=0.04b)

200mm. dense wood Gutex Thermoflex (A=0,033)
Wind tightness layer PE 0,13mm (A=0.17) Pro clima
Solitex Plus

18mm. concrete roof tiles (A=1.3)

UJ=0.10




www.green .co.uk

Approach

www.capem.eu

 Inuit Indians

— Wind tight igloo, Insulated windtight
moisture permeable fur coat,

 Reduce heating/energy demands by
insulating roof and external wall

— Tea cosy approach
— Wrap up all construction with insulation

— Wrap up cold bridges

14
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Outside of building

Concrete tile hanging removed and
saved

Cold bridge projection cut off flush

Cavity insulated

External insulated render

Remove existing insulation
« cellulose fibre 100 mm.
 Wood fibre 100 mm.

20 mm. insulation to concrete floor
 Vacuum Insulating panel

« Aerogel Insulation quilt

 High decrement dense wood fibre



www.green .co.uk

Opportunities:

www.capem.eu

e Heat gain in roof tiles transferred to
labyrinth below

e Edinburgh refurbishment exploited
these gains

 Heat loss into party wall identified by
Leeds Met University as a major loss

 Add a simplified Trembe wall

e Collect heat from all 3 7
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Recovery N

Under concrete roof tiles re-laid

Batten and counterbatten 7
labyrinth 5

Cold bridge projection cut off ,,
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Cavity insulated

Party wall heat loss recovered
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Porch/
Lobbies

Weather lobbies
on front and rear
doors

Help prevent
excessive heat
loss and coolth
gains

Ventilate and
shade in summer

Trap sun in winter
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www.green .co.uk

Define proposals

www.capem.eu

e Starting point
— Howbaditis

— Building fabric and services

* Proposals
— How good it could be

— Improvement made
— Building fabric,

19040 — services, meters, monitoring and controls *




11 Greenham, Peterborough

Baseline Energy Balance
(Primary Annual Energy

Demand 28,545kWh)

Roof Heat Loss
6.425kWh

Heat Loss through
Thermal Bridges
1,138kWh

Direct Solar

Gain 700kWh Ventilation &

‘.‘H . P | otion Heat
\.‘f:asuzn | Loss 1,855kWh
Gains

517kWh Lights Wall Heat Loss
372k\Wh 6,689k\Wh

¢

Hot Water
2. 723kWh

Fans & Pumps

.l q  175kwh

Electricity In

Glazing Heat

Loss 1,665kWh -9 = e 547 |(\Wh
' Heating 18,676kWh Losses
e aT—— hg_.:.g,j . G
- as In
t KVWhH B . ‘ I —
: il 23,490kWh

Floor Heat Loss

Improved Energy Balance 903kWh
(Primarv Annual Enerav



Improved Energy Balance

(Primary Annual Energy

Demand 3,794kWh) Ventilation and Infiltration
Heat Loss 158kWh

’ (Thermal)
el _ Input

¥ 903k\Wh

Glazing Heat
Loss 206kWh

111kWh

Roof Heat Loss

Heat Loss through
Thermal Bridges

Indirect Solar Gain S S, g5, 158kWh
(Sun Space & ' = e =1
Solar Capture Wall) '
800kWh (approx) :
_ b Wall Heat Loss
Direct Solar Casual 281kWh
Gain 557kWh I Gaiie _
Solar 573kwh = 2.696kWh Lights
o (Electrical) Qg 767kWh
= . npu &
- ' Input 798kWh
! " Hot Water 1 Fans & Pumps
] & 1,430kWh 330kWh
Mt — ] Losses
. @ Heating 1,153kWh™ t My 133kWh F:_!'_-
B C

hul

Floor Heat Loss I
234kWh
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www.green .co.uk

Cost plan

www.capem.eu

* Determine the cost of each component
* Price the parts and labour

 Keep in budget

* Cost Effectiveness: £.00 per CO, saved

18/04/2010 © NGS 2008-10 BrianMurphy 27




RETROFIT FOR THE FUTURE - CARBON CHALLENGE

11 GREENHAM

ELEMENTAL COST PLAN REVISION A
[ ELEMENT I WORK SECTION I COST COMMENTS |
£
SUBSTRUCTURE WORKS TO EXISTING FLOORS 3,410.00
ROOF FORM ATTIC PLATFORM 994.00
FORM CLOTHES AREA 1,061.00
INSULATION 11,799.00
AIR AND WIND TIGHNESS MEMBRANES 488.00
WORK TO ROOF STRUCTURE 3,802.00
BUILDERS WORK INCL. RWG 2,959.00
EXTERNAL WALLS  RAISE GABLE END 910.00
INSULATION 6,197.00
RENDER 2,342.00
AIRTIGHTNESS MEMBRANES 861.00
BUILDERS WORK 1,788.00
WINDOWS AND NEW WINDOWS 8,410.00
EXTERNAL DOORS  BUILDERS WORK 247.00
SUNSPACE, PORCH & SUNSPACE CONSTRUCTION 13,756.00
SOLAR COLLECTOR ~ PORCH COMPLETE 7,146.00
SOLAR COLLECTOR WALL 11,879.00
INTERNAL WALLS INSULATION AND AIRTIGHT MEMBRANE 575.00
BUILDERS WORK 1,780.00
FIXTURES & FITTINGS LIGHT TUBE 602.00
SUNDRIES 454.00
DECORATIONS 1,500,00
SERVICES PHOTOVOLTAIC PANELS: 10m2 MONOCRYSTALINE 425000  Including £4250 grant contribution
WHOLE HOUSE MV SYSTEM 2,500.00
SOLAR HOT WATER: 8m2 EVACUATED TUBE 3,000.00 Including £3000 grant contribution
LED LIGHTING AND DC CABLE NETWORK 1,500.00
DRAINAGE BELOW GROUND DRAINAGE 784.00
PRELIMINARIES SCAFFOLDING 1,569.00
GENERAL (Including supervision/welfare/H & S/skips elc) 11,650.00
METERING SMART METERING AND DISPLAY EQUIPMENT 3,500,00
SUB TOTAL 111,803.00 131368.5
0
CONSULTANTS FEES @ 13% 13,975.38 16421.07
0
Tenant Education and Incentivisation 1,500.00 1762.5
0
Total 127,278.38 149552.1
VAT @ 17.5% 22,273.72
[PROJECT TOTAL COSTS 149,552.00
NOTES
1 VAT ASSUMED AT 17.5%(NOT15%)
1 8/04/201 0 2 ALL COSTS EXCLUDE REPLACEMENT KITCHENS/BATHROOMS AND FLOOR COVERINGS AND ASSOCIATED REDECORATION

3 POTENTIAL 50% GRANT REBATES ON CERTAIN ITEMS HAVE BEEN INCLUDED WITHIN THESE COSTS




www.green .co.uk

VEYCEIELS

www.capem.eu

e TSB Retrofit Brief

— Low Carbon in Use

 Materials
— Can also be Low Carbon in manufacture
— And also be:
e« Zero Carbon
e or Carbon Negative

29

— Carbon Sequestration during growth




www.green .co.uk

Scope & Spec

www.capem.eu

e Scope of work:
— Existing
— Removals, Modifications

 Material reclaims, reuses & exchanges

Adlitianc
UUiILiviiio

- A

e Specification:
— Applications
— Materials

181042010 — Products ©NGSs 2008-10 BrianMurphy 30
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[F[SB-RETROFIT- COMPETITION- UKCEED ENTRYY
QUTLINE- SPECIFICATIONY

Brian-Murphy-GreenSpecy

Tuesday,-10-November 20029

Extracted from-Spreadsheet Tuesday.-10-November 20099

1
CO0 - ANALYSISY

1

C10/00.1 - Site-Survey:-Biodiversity]
Location(s):-Sitef

Level(s):-AllY

1

C13/004 -+ Resource-efficiency:-Analyse-Pre-alteration- survey-for-any-additional reapplication-uses-for-surplus-

materialsy
Levelis):-Allf
1

C13/005 -+ Surplustorequirements materials:- offerto-Employers maintenace-depatment-foruse-on-estatef
Location(s):-On-site

Levelis):-Nonef

Materal:-Existing-sand-faced-concretef

C13/006 - Surplusto-requirements-materials:-unused-and-ypuasable- matenals-totransfer-station-for-segregation-
and-recycling-or-reusey

Location(s).-Off-sitef

Levelis):-Nonef

Overall-thickness:-Material:- Existing-sand-faced-concretef
Service-provider-EcaCentre Dogsthorpe Peterboroughf
1

C13/002 - Building-Survey: Biodiversty
Reference -Drawing(s):- Existing

Location(s):-Building

Level(s):-AllY

Orientation-or-elevation:-AllY
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© GreenSpec

www.capem.eu

Brian Murphy BSc Dip Arch (Hons+Dist)
Architect by Training

Specification Writer by Choice
Greening up my act since 1999
Founder of www.greenspec.co.uk
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