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Whole Life Carbon & Financial Analysis

Operational: Embodied:

» Heating _» Construction
* Lighting * Maintenance
 Cooling

&efurbishment

» Electricity t N

Source: Sturgis Carbon Profiling

WHOLE-LIFE CARBON,
FOOTRRINT MEASUREMENT
AND DFFICES

EUROPEAN DIRECTIVE -- CEN TC 350
BRITISH STANDARD -- BS EN 15978
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COST vs BENEFIT

e Embodied Costs e Operational Benefits

CapCarb vs OpCarb
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Grosvenor
Retrofit

SRQVNER N carbon profiling _



WHAT ARE WE TRYING TO
ACHIEVE?
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Source: dertaken by SCP Climate Change Modelling impact on
Commercial Real Estate (2012) incorporated into GIS Grosvenor Greenhouse gas
Emission Model (EPC’s DEC'’s stock data etc)
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WHAT ARE WE TRYING TO
ACHIEVE?
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WHAT ARE WE TRYING TO
ACHIEVE?
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WHAT ARE WE TRYING TO
ACHIEVE?
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EVERY YEAR

AN 475
(s kgCO2/m?2

N

GROSVENOR

x46 Fair rented / Caretakers

x41 ExDec 2090 reduction
x20 Common Parts 209%0 reduction
x17 PV Projects 190 kw

X20 Refurbishment 20.0 kgcoz2im2
Xx10 Minor Works 20.0 kgco2/m2
x5 Passivhaus O kgco2/m2
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WHAT ARE WE TRYING TO
ACHIEVE?

Equivalent to saving
an area of rainforest

The same size as the
City of London over
60 years

sturgis il Nyl



WHAT ARE WE TRYING TO
ACHIEVE?

So 1 years work will save around 455,000«gco2 per

Equivalent to saving
the carbon emission
form making

14 million cups of
tea every year!
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WHAT ARE WE TRYING TO
ACHIEVE?

OR

Half a million pints!
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2. Tracking Value
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3. Project Financing

YN ECO FIT RHI ECA

GREEN DEA'_ Energy Company Obligation | |
FEED IN TARIFS Renewable Heat Incentive Enhanced Capital Allowances
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Carbon Footprint
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3. Management Dashboard

Grosvenor London Estate Building’s
Carbon Footprint

-160 kWh / m2

-365 kWh / m2

21 KWh/m2 VY e

17 KWh/m2

Changes in electricity
consumption
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3. Management Dashboard

Grosvenor London Estate Building’s
Carbon Footprint

Carbon Footprint
(TCO2)
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Time
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B 100% reduction in Direct emissions by 2018

B ROI of 6.75-7.25% Direct
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4. Condition Surveys Toolkit

N
"
) Y/

= Sustainable Retrofit Scope of Works and Performance Specification

GROSVENOR

THIS DOCUMENT PROVIDES GROSVENOR WITH A QUICK AND DIRECT WAY TO ASSESS THE FEASIBILITY AND REQUIREMENTS THAT ANEW
RETROFITTING PROJECT MAY INVOLVE

DEVELOPED BY STURGIS CARBON PROFILING LPP, IT GATHERS THE EXPERIENCE DEVELOPING RETROFIT SCOPE OF WORKS DURING 2013

THE OPTIONS PROVIDED GENERALLY ADJUST TO ENGLISH HERITAGE RECOMMENDATIONS, WESTMINSTER COUNCIL REQUIREMENTS AND BUILDING
REGULATIONS. FURTER UPDATES ARE STILL REQUIRED.

U VALUES, RISKS AND EXPECTED PLANNING REQUIREMENTS ARE ALSO PROVIDED
HOWEVER, DEFINITE RESULTS WILL ALWAYS DEPEND ON AN ON-SITE TECHNICAL SURVEY.

FOUR QUICK SELECTION STEPS WILL PROVIDE WITH A RANGE OF AVAILABLE STRATEGIES. DEPENDING ON THE PROJECT'S CONDITIONS, USERS WILL
NEED TO JUDGE WHICH ONES ARE THE MORE SUITABLE FOR THE PROJECT

THE OUTPUT CAN BE PRINTED FOR PRELIMINARY PRICING / FEASBILITY. FURTHER PROFESSIONAL ADVICE BY STURGIS CARBON PROFILING 1S
REQUIRED TO CONFIRM COMPLIANCE

A SAMPLE OF THE OUTPUT IS PROVIDED IN THE 'SAMPLE' TAB

THERE ARE TWO BASIC AREAS OF INTERACTION:

INPUT INFORMATION OR SELECT OPTIONS
SELECT OR FILTER OPTIONS IN THE RED BOXES IN YELLOW AREAS

. Ch SELECT MOST SUITABLE SPECIFICATIONS ISSUES TO CONSIDER
orks .

EW - Ext works in Conserv. Listed Arca of
CP « Comman parts Aroa? Bullding? Intorvention
OR - Occupead rotrofit
UR « Unoccupied Rotrofit

HOW TO USE THE 'SPECIFICATION TOOL'

1 SELECT SCOPE OF WORKS 5

2 SELECT IF THE PROPERTY IS IN A CONSERVATION AREA
3 SELECT IF THE BUILDING IS LISTED

4 IF REQUIRED, SELECT SPECIFIC AREA OF INTERVENTION
5 FROM THE LIST OF STRATEGIES PROVIDED, ASSESS AND TICK THE MOST SUITABLE ONES FOR THE PROJECT IN THE YELLOW BOXES

6 SELECT FILTER DOWN ONLY THE TICKED ', BOXES BEFORE PRINTING

carbon profiling_




Building Assessment

Bu“ding Carbon reduction Tenant savings
Performance 81 - £1,018p/a

Reduction without PVs Grosvenor savings

Evaluation 69 W £156p/a

Address :

Scope :
Value :

Flat 4 — 1/8 Anns
Close
SW1X 8EG

Occupied retrofit
!

Project Manager : Andrew Moore

Program :
Total Area:

37.70 m’

fSAP Carbon and Energy Performance Data Before After with Pvs)

CHo

=

CARBON PERFORMANCE

HEATING DEMAND

LIGHTING DEMAND

IAATY
N/

TENANT COMFORT

Quotes

EPC’s are measured in RASAP 2009 fSAP results are calculated in StromaFSAP 2009 v1.5.0.63
These models provide estimates for the portion of Building Energy consumption legislated for in the
UK through Part L and statutory requil . Itis antici that iti unregulated
emissions will be generated from tenant led demand sources which are not included here.

Other Contents
MACC
CONTRACTOR’S REPORT
ENERGY MONITORING

THERMAL IMAGES

@@ @

T +44 (0) 20 7613 2500

stur g [} carbon prOﬂ"ng . W  www.sturgiscarbonprofiling.com

MONITORING EQUIPMENT.
INTERIOR RETROFITTING WORKS INSTRUCTIONS

(NOT FOR EXTERNAL OR COMMON PARTS WORKS)

BEFORE WORKS START ON-SITE B S RIA '

Hub / CO; meters / Temp&RH meters (internal and external)

‘ l ARRRRE RN

RT:WIs
i

"
=
“||‘
-

1. Records of devices and location:
Write down the 6-digit number displayed on the label of each device together
with its location (room and position). Refer to issued specification to know how
many meters have been installed.
Example: 0123456 - Living room. Lintel level above door to corridor. Left
corner.

2. Safe storage:

Unplug, switch off and remove the data emission hub, the CO, meters and all
the Temperature/RH meters (see pictures above). Keep them in a box or bag
protected from dust, together with the location records previously written down.

3. Notification:

Notify Juan J Lafuente at Sturgis Carbon Profiling (juan.lafuente@sturgis.co.uk
/ 020 7613 2500) that the equipment has been removed and that works on site
start.

Electricity and hot flux meters and emitters

4. No changes
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Tonnes of carbon savediyear

. Door
draught proof
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. Electric
Radiatcrs
<80%
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insutation under
carpet
___New floor
Rigid insulation

___Heating system
baiker+controls

Lighting

[Extemal Insulation __ Chimney filling

SAAVERCRICE carbon profiling

Door
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insulation _ Root
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—Newi door
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ceiling
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Internal insulation

" Breathing rigid
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Flat roof
insulation

Internal insulation
Space thermal +
slimed joints

Window
New friple



MAC: £14C0O2

MACC
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___Door
draught proof
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Floor
insutation under
carpet
___New floor
Rigid insulation

___Heating system
boiler+controls

Lighting

Door
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—Newi door
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Pipe insulation

_Floor
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timber floor

o Cylinder
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—Windows
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existing
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Extemal Insulation ___ Chimney filling

SAAVERCRICE carbon profiling
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Statutory
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City of Westminster

Figure 7: The scale of the challenge for Westminster

1990 (BASE YEAR) 2018-2022 2033-2037 2050 ONWARDS

35% REDUCTION 62% REDUCTION 80% REDUCTION
WESTMINSTER

SOHO

2505

o
R ~ D

i

4400ktCO, 900ktCO,

Source: Sturgis Carbon Profiling
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Wider Benefits

rectify
defects

BUILDING
BENEFITS

HUMAN
BENEFITS

* reintroduce historic features

sturgis il Nyl

* air-borne bacteria, minimizing internal CO2 levels



What makes the buildings special

Case study 1

Building Description

Designation: Grade II* Liste«
Year built: 1734

Three-bay wide four-storey building with k
and three vaults, two under the street in fi
building and one under the yard behind.

Floor plan

Building Description
Designation: Grade Il Lis

Year built: 1733

Mid-terrace properties of typical late
19th century appearance, consisting
ground floor and three upper storeys
floors have been re-planned so they
accessed off the staircase in no 35.

basement, ground floor and rear par
floor are used as a restaurant.

Floor plan
. {

5 Meard Street
Case study 4

Building Description
Designation: Grade II* Lig

Year built: 1722

A private single family residence. Thg{
dog-leg stairs remain and have been
The rear elevation has been refaced

century brick. The top (third) floor is

addition and there is a flat roof above|
vault under the road is accessed from
the house; another seems to have be

Floor plan i

35-36 Tavistock Street

Building Descriptiq

Designation: Grade Il

Year built: c.1900

A former dentist's surgery, now d
stone facing and figures on front
floor level. Four stories with a sl
floor, mansard roof and baseme

Floor plan ¢

82 Mortimer Street

Case study 5

Building Description
Designation: Grade Il Listed

Year built: 1925

A seven-storey corner office block with a shop
at ground level and an adjoining five-storey
block in Mortimer Street. Brick built with a
section of glazed white bricks to the rear
stairwell. Modern office fit-out throughout.
Stone facing to street elevations, double
mansard with dormers and slate coverings to
corner block, and asphalt-covered flat roofs
above. Metal framed windows to corner block,
large sliding sashes to Mortimer Street block.
We only visited a typical upper floor in the
corner block.

Floor plan

Albany House,
314-326 Regent Street

Heritage Significance

Historical and Evidential Value

This building is typical of the early 20th century
commercial developments around Oxford Street
and, like other buildings in the area, evokes the
splendour and confidence of the era. Builtin a
classical style with Beaux Arts details, it has
retained elements of pilaster frames under
entablature features on the ground floor despite the
introduction of more modern shopfronts.

Aesthetic and Communal Value

Corner sites play an important role in defining the
townscape and creating landmarks to help people
navigate their way around unfamiliar parts of the
city. Having a distinctive building at this junction
therefore has a communal as well as an aesthetic
function.

Ground floor commercial activities also have
communal value, providing an active street frontage
as well as services to visitors and local residents.




What’s appropriate

Base case: A typically non draught proofed building

Draughts can cause up to 20% of
the total heat lost in older homes,
and can also lead to health
problems for occupants.

Draught proofing is one of the
cheapest and most cost-effective
ways of improving energy
performance. It requires little or
no specialist skills or equipment.

If draught proofing is only partially
complete, air leakage will just
increase from the untreated areas
to cancel out the effects of the
improvements elsewhere. To
prevent this occuring, a complete
package of draught proofing
measures should be carried out
simultaneously.

Draught

Draught proofing measures
should include:

re closing existing holes in
building walls (including those
covered by internal panelling) with
insulant and draught stripping all
apertures;

re closing up any holes
around pipes coming into the
building;

e closing up any holes in the
roof or eaves (maintaining
background ventilation to these
areas);

#  draught stripping loft
hatches;

#  closing up gaps in
suspended wooden floors over
the ground;

re controlling air leakage
from the chimney.

Removing draughts should be the first measure to consider in retrofitting historic buildings.
Issues Risks

Unlisted
Building

Listed
Building

Specialist
advice

Draughty buildings can lead
to health problems such as
chills and are often felt to be
cold and uncomfortable.

proofing (cost £30-£50/msq)

(may qualify for Warm Front Scheme)

Cost saving
(commercial)

gas heating

18.3yrs

payback
period
electric heating

6.8 yrs

payback
period

Carbon
saving

Cost saving
(domestic)

£2.18

per msq/yr

£2.73

per msq/yr

11.25kg

per msq/yr

14.7yrs

payback
period

£5.90

per msq/yr

£7.38

per msq/yr

29.08kg

per msq/yr

5.4yrs
payback
period

Heritage Assessment

Draught proofing has very little impact on the heritage value of the building if
the materials used are similar to the existing materials.

Issues Risks

Reduced air permeability can
lead to mould growth.
Ensure background
ventilation to all voids is
retained.

Listed
Building

Unlisted
Building

Specialist
advice
none

none none

3dO13AN3 ONIA1INg

Base case:

The base case is a brick wall,
about 9-15 inches thick (22-
38cm). It may be rendered
externally and have paneling or
plaster finishes internally.

Single skin walls are typical of
18th and 19th century buildings.

single skin London Stock brick

Examples of typical walls in Soho
Issues

Unlisted
Building

Listed
Building

Specialist
advice

=

Risks

Uninsulated single skin walls
are a major source of heat
loss from buildings.

Option 1: Insulation behind existing paneling

Install mineral wool batten 50mm
thick where possible behind
existing paneling.

A modest amount of dismantling
and reinstatement of existing
paneling is required.

(cost £110-£160/msq)

(may qualify for Warm Front Scheme)

Carbon
saving

Cost saving
(commercial)

gas heating
133yrs

payback
period

£1.02

per msq/yr

5.23kg

per msq/yr

Cost saving
(domestic)

£1.27

per msq/yr

106yrs

payback
period

electric heating

£2.75

per msq/yr

13.5kg

per msq/yr

49yrs
payback
period

Heritage Assess

£3.44

per msq/yr

39yrs
payback
period

ment

This option has the least impact on the building and is recommended to be
undertaken at the same time as draught proofing measures. As no original
fabric will be altered, little heritage impact is anticipated if due care is taken in

disassembling the paneling.
Issues

Listed
Building
Approval not
required

Unlisted
Building
Approval not
required

Specialist
advice

Joiner m

Risks

Careful disassembly of
paneling is recommended to
avoid damaging historic
features.

carbon profiling_




Option 2: internal insulation, high efficiency rigid

High efficiency ridged
polyurethane boards (60mm
deep), built out with studs and
plastered over. The floor joist end
should also be treated, and
insulation run through the floors
and back along party walls to
prevent cold bridging.

(cost £80-£100/msq)

(may qualify for Warm Front Scheme)

Carbon
saving

Cost saving
(commercial)

gas heating
73 yrs
payback
period
electric heating
27 yrs
payback
period

Cost saving
(domestic)

6.3kg
per msq/yr

£1.22

per msq/yr

£1.53

per msq/yr

59 yrs
payback
period

£3.31

per msq/yr

£4.14

per msq/yr

16.3kg

per msq/yr

22 yrs
payback
period

Heritage Assessment
Various historical, evidential and aesthetic impacts need to be considered
with reference to the surface being covered and damage by fixings to the
original walls behind. Only recommended where most internal original
features have been lost.
Issues
Unlisted
Building
Approval not
required

Risks

Specialist  Extra care is needed around
advice thermal bridges (eg
windows) to avoid damp and

Arcmtemot problems.

Listed
Building
Approval

required

Option 3: External insulation

External insulation of 70mm depth
and rendering of secondary non
original facades such as rear and
side elevations.

\Ex(emal insulation
And rendering

(cost £95-£165/msq)

(may qualify for Warm Front Scheme)

Carbon
saving

Cost saving
(commercial)

gas heating

104 yrs

payback
period
electric heating
39 yrs
payback
period
Heritage Assessment
This option has the advantage of allowing the internal finishes of the building
to be retained. However it would have significant heritage impacts on the
external value of buildings with features of merit that are currently not
rendered, and is recommended only for existing rendered rear facades.
Issues Risks
Unlisted Specialist  Extra care is needed around
Building ad\ eathering details, sills and
Conservation  Architect copings, to avoid water
Area consent  Party wall ingress

Cost saving
(domestic)

£1.24

per msq/yr

£1.56

per msq/yr

6.41kg
per msqlyr

84 yrs
payback
period

16.55kg

per msqlyr

£3.36

per msqlyr

£4.20

per msq/yr

31yrs
payback
period

Listed
Building
Approval

unlikely

Examples
Complexity:
Option 1: This is a simple
measure and

recommended for all
buildings.

»

Insulation behind
existing paneling

Option 2: The complexity of the
works depends a great
deal on the number of
window and door
openings, as these will
need to be relined as a
consequence of the
walls being built out.

Voo a

Internal insulation,
high efficiency rigid

Option 3: This will require an
external scaffold to be
installed and careful
detailing around
windows, eaves and
the ground to minimise
cold bridging and water

ingress.

External insulation

Suggestion:

A survey of the
paneling may
help owners to
understand the
complexity of
paneling
disassembly
before beginning
work.

Some
manufacturers
can measure up
the walls and
carry out cutting
and painting off-
site to speed up
installation and
reduce mess.

This option is
best considered
alongside
periodic
maintenance
works, such as
repainting, in
order to keep
costs as low as
possible.

carbon profiling_
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Internal Wall Insulation — TODAY

U-Value

S
\x\&%gel SpaceTherm 2.3

U-Value
0.6
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Internal Wall Insulation = NEW

SpaceTherm 1QTherm

K18 Board Gutex

N

65mm
Material
(E/msq) -
Labour
(E/msq) .
£110-140 £100-120

£90-120 £60-90 £70-100

SAAVERCRICE carbon profiling



Internal Wall Insulation - FURTHER

Gutex

"
\x\é%gel SpaceTherm IQTherm K18 Board
Q. S

Vi Sy . -

£150-190 £140-180

Material
(E/msq)

Labour
(E/msq)

£100-160 £70-90 £80-100

SAAVERCRICE carbon profiling



Internal Wall Insulation — NEXT

Gutex

SpaceTherm IQTherm K18 Board

b

95mm

Material
(E/msq)

Labour
(E/msq)

£100-160 £70-90 £80-100

SAAVERCRICE carbon profiling



Key Innovation Mapping
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4. Utilizing local manufactures
to reduce transport cost and
improve the Carbon Footprint

We calculated carbon emissions associated with
travel of various components to be 20.0 kgCO2e
per unit by selecting local suppliers and
manufacturers, we limited total deliveries to
500km.
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Triple glazed PH sash windows

Cardiff PH sash window

Window Area: 1.23m(w)*1.48 (h)

Carbon Pro

Name of product Raw material Comment (if nay) Area Volume Density ~ Mass fii:gf" an)rot‘ Embodied gt om efectricity
Timber:

PHI sash Sustainably Accoya timber 0.78000 0.0608 630 38 290.00 176 13%
Pogmananm Aluminum 3mm
(extruded general) capping,1.5 t?.n\es 0.00000 0.0000 2700 0 9.08 0.0 57%

for over lapping
Steel (virgin) f;:::i:" steel 15 00050 0.0000 7800 o 289 0.1 0%
Glass-toughened  Toughened glass 41000 0056 2500 14 135 19.0 25%
0.0 Argon Gas 0.1872 165 31 0 0
Glass-toughened Toughened glass 1.41000 0.0056 2500 14 1.35 19.0 25%
0.0 Argon Gas 0.1872 1.65 .31 0 0.0 0
Glass-toughened  Toughened glass  11.41000 0.0056 2500 14 1.35 19.0 25%
Paint: general Paint 0.78000 0.0008 1000 1 201 23 76%
Aerogel Rerogel spacer 0.02000 0.0001 14.0 [ 4.20 0.0 42%
Aerogel Aerogel frame 0.70920 0.0355 14.0 o 4.20 2.1 42%
X Spacer
Nylon (Polyamide!
SYP:;‘ ( : SERED) i edn 0.12000 0.0006 1150 1 9.14 6.3 42%
e assumpt

0.0 Mustic 0.05000 0.0003 1150 o 5.70 16 o
L . ; 5 .
i:ii“”ethane Bl e e 10.12000 0.0018 30 0 4.84 0.3

Total product area (it [; g m2 Product summary | N/A 81.6 NIA

known)

Cost kg/m2 243

ke/£ #DIVIo!
% of mass made by
& electrici

5. Utilizing accurate embodied
carbon assessment in design
process

We calculated the total Whole Life Carbon emissions of Cardiff PassivHaus
Sash window to be 48.0 kgCO2e/m2 which is 25% less than comparable

triple glazed window and 47% more than new double glazed unit.
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Internal Wall Insulation - Fixing

Sta Stuck

Twist Fix

Batten EML

Harder Nightmare

SAQVERCREN carbon profiling



Internal Wall Insulation — Min. Thickness

Min economical
thickness 40mm

- —
‘ Min economical
thickness 22mm
Min economical

350 thickness 30mm
300 . Min economical
- thickness 60mm
250 SN
s S
200—

NPV
Cashflow of Meaure (£)
§
|

50 —
| | I | | I I I ’
40 80 100
50 LATION THICKNESS
(mm)
100
150 —
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Triple Glazed Secondary

TRIPLE GLAZED SECONDARY SASH WPHWEBecondaryt
Measurement Item triplelazing
tramegims ] Width 1.230
rame@imsdm
Height 1.480
Awm2] 1.820
Lfdm] 6.122
Afm2] 0.646
Bottom 0.638
U-value®fheframel l%p i 82:3
2 ideop .
(UAW/m7K] Side®ottom 0
PaSS/'V/TaUS Meeting®ail 0
a AverageUfW/m2K 0.490
Institut
Edge@Bond Swisspacer®/
Bottom 0.930
Top 0.930
glassdength@l;)dm] |Sidefop 1.119
Sidefottom 1.119
Central@ection 0.930
Window cost: Lgm] >.958
Agim2] 1.041
UgdW/m2K] 0.700
Annual savings: Bottom 0.025
th.bridge®fi@dgel T_op 0.025
. . * Sideop 0.025
Annual reduction: | 1,820 kg CO: bond(W,)AW/mk] .
ide@ottom -
CentralBection
C WLC savings: -108,300 kg CO>*
2 ' indowE@valuel
. . U, )IW/m’K
- Visual appropriate: | Yes WibpagquedW,/mK] 0.098
d‘ ca-d vu L . Potential®Passivhausli A
Fabric integrity: EfficiencyTlass ph

SAAVERCRICE carbon profiling



Triple Glazed Secondary
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Triple Glazed Secondary

Heat Flux Black = no heat flow

Heat Flux Black = no heat flow .
Heatflow through materials) White = high heat flow

Heatflow through materials) White = high heat flow
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Performance Checking

TEST 2
Up to 27% reduction in
building energy demand

sturgis

carbon profilina
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Thank you!

www.sturgiscarbonprofiling.com carbon profiling
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Post-Occupancy Evaluation -

EPC -

T

Contractor Satisfaction Survey PAS 2030
GREEN DEAL
APPROVED

Geo-Monitor

fSAP Emission Model

Thermal Image
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EPC- Confirmation Forms

Sustainable Retrofit Scope and
Performed Retroffiting Works
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Metrics

SAVRRRICN carbon profiling



Eaton Square PV'’s

BUIIdIng Carbon reduction g - - ar g eS t

Performance
Evaluation V] T DV al‘l’ay on

Address : 123 Ebury Street

el isted buildings

Scope : Photovoltaics
Value : £ 2,301,264

.. a defpd a8 -
Project Manager : Marchin Bozniak . { I I I I I O I l d O I l

Program :

fSAP Carbon and Energy Performance Data Before After

(4% . CARBON PERFORMANCE 526,150
2 KgCO,/m2yr KgCO,/m?yr
[[mm HEATING DEMAND
“) LIGHTING DEMAND
v

RASAP Energy Performance Certificate Before After
=

—

Building User Survey Results Before After
(1)24) TENANT COMFORT 00/100 00/100

MACC

CONTRACTOR’S REPORT
ENERGY MONITORING
THERMAL IMAGES
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123 Ebury Street — External Dec’s

Most satisfied
tenant

Carbon reduction

Building
Performance
Evaluation

Address : Flat 1-123 Ebury St.

SW1W 9QU

Scope : External Works
Value : £ 120,000
Project Manager : Paul Whitcher
Program : 2 weeks

Before

87.98
KgCO,/m?yr

fSAP Carbon and Energy Performance Data

C ﬂ!ﬁ 9 CARBON PERFORMANCE

Itmm HEATING DEMAND

() LIGHTING DEMAND
g

RASAP Energy Performance Certificate Before After

EPC

Building User Survey Results

\&/./1_1. TENANT COMFORT

Before

After

88/100

Quotes o o o Other Contents

Putting a new roof on my flat has been MACC

CONTRACTOR’S REPORT
ENERGY MONITORING
THERMAL IMAGES
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33P Eaton Square — Occupied Retrofit

Building v || SRR Best Performing

=

Performance

Evaluation | m— Flat in EState

Address : 33P Eaton Square
SWIW 9AG

Scope - External Works
Value : £ 100,000
Project Manager : Michael Levey
Program : Abc

fSAP Carbon and Energy Performance Data Before

("% . CARBON PERFORMANCE

mnm HEATING DEMAND

LIGHTING DEMAND

RASAP Energy Performance Certificate

Building User Survey Results Before

(39)(20) TENANT COMFORT (00100 /
QOB L  G , Other Contents

MACC

[7] conTRACTOR'S REPORT
[@ ENERGY MONITORING
[7] THERMAL IMAGES

(o dNUCWOO(
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St Marks Mansions — Unoccupied
Eu:ding T X Hi g hest
e SRR reduction from
Address : s stk wansions - Lz ‘ P ass ive

Scope : External Works

Value : £ 110,000

Project Manager : Paul Whitcher \' 3 & ne ! . : . m eaS u res

Program : 3 weeks

fSAP Carbon and Energy Performance Data Before

C ﬂ!ﬁ 9 CARBON PERFORMANCE

Itmm HEATING DEMAND

=
(=2}
o
% W
‘5‘

’ ™y LIGHTING DEMAND

v
RASAP Energy Performance Certificate Before After
=

EPC
—
Building User Survey Results Before After
’ . (1)24) TENANT COMFORT 00/100 00/100

Quotes o o o Other Contents

MACC

CONTRACTOR’S REPORT
ENERGY MONITORING
THERMAL IMAGES
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