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Whole Life Carbon & Financial Analysis

Embodied:

• Construction

• Maintenance

• Refurbishment

Operational:

• Heating

• Lighting

• Cooling

• Electricity

EUROPEAN DIRECTIVE   -- CEN TC 350

BRITISH STANDARD        -- BS EN 15978



CapCarb vs OpCarb



Grosvenor 

Retrofit



WHAT ARE WE TRYING TO 

ACHIEVE?

Source: RICS Research undertaken 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) 

2013



WHAT ARE WE TRYING TO 

ACHIEVE?

Source: RICS Research undertaken 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) 

2030



WHAT ARE WE TRYING TO 

ACHIEVE?

Shifting the energy demand 

profile of 8,800 properties.
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KgCO2 / m2

9.0
PASSIV

HOUSE

20.0
KgCO2 / m2

NEW BUILD

STANDARDS

KgCO2 / m2

0.0
COMMON

PARTS

KgCO2 / m2

35.5
OCCUPIED

RETROFIT

Fair rented

Caretakers

KgCO2 / m2

-20%

EXTERNAL

DECS

That's actually

very good!

10.0 25.0 50.0 75.0 100
=

125
Drive from

Anchorage to

Buenos Aires

Prepare 167.606

cups of tea (with

milk and sugar)

A drive around

the Equator

Manufacture

33 iMacs

6 return flights

from London to

Hong Kong

STOCK PROFILE + TARGETS

KgCO2 / m2

=
KgCO2 / m2

=
KgCO2 / m2

=
KgCO2 / m2

=
KgCO2 / m2

=
KgCO2 / m2

SMDP

REFURBISH: Vacant typical value add

MINOR WORKS: Vacant typical end of lease
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GV AVERAGE
47.5 KgCO2 / m2

WHAT ARE WE TRYING TO 

ACHIEVE?



35.5 kgCO2/m2

20% reduction

20% reduction

190 kW

20.0 kgCO2/m2

20.0 kgCO2/m2

9 kgCO2/m2

47.5 
kgCO2/m2

x46 Fair rented / Caretakers 

x41 ExDec

x20 Common Parts 

x17 PV Projects

x20 Refurbishment 

x10 Minor Works 

x5 Passivhaus

EVERY YEAR



WHAT ARE WE TRYING TO 

ACHIEVE?

So 1 years work will save around 455,000KgCO2 per 

year

Equivalent to saving 

an area of rainforest

The same size as the 

City of London over 

60 years 



WHAT ARE WE TRYING TO 

ACHIEVE?

So 1 years work will save around 455,000KgCO2 per 

year

Equivalent to saving 

the carbon emission 

form making

14 million cups of 

tea every year! 



WHAT ARE WE TRYING TO 

ACHIEVE?

OR

Half a million pints! 



Strategy

www.sturgiscarbonprofiling.com



2. Tracking Value

Voids / Effective rents

Eco Label Premium

Capitalized OpEx savings

Yield /Cap rates / Stat Obsolesce



3. Project Financing

FIT
FEED IN TARIFS

RHI
Renewable Heat Incentive

ECA
Enhanced Capital Allowances



■ Changes  in 

heating 

demand

■ Changes in electricity 

consumption

Time 

(years)

Grosvenor London Estate Building’s 

Carbon Footprint
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3. Management Dashboard



■ 100% reduction in Direct emissions by 2018

■ ROI of 6.75-7.25% Direct  

■ Direct Income of £90,000pa

■ ROI of 11.5-12.5% Indirect

■ Indirect Income £240,000pa from 2012

Time 

(years)

Grosvenor London Estate Building’s 

Carbon Footprint
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3. Management Dashboard



4. Condition Surveys Toolkit

1 2 3 4 

5 

6 



Building Assessment

T     +44 (0) 20 7613 2500 
W    www.sturgiscarbonprofiling.com 

Building  

Performance 

Evaluation 

Address :   

 

 

Scope :  

Value : 

Project Manager : 

Program : 

Total Area: 

Flat 4 – 1/8 Anns 

Close 

SW1X 8EG 

Occupied retrofit 

!   

Andrew Moore 

 

37.70 m
2
 

81% 

Carbon reduction 

fSAP Carbon and Energy Performance Data 

RdSAP Energy Performance Certificate 

Before After (with PV’s) 

Building User Survey Results 

Before After 

Before After 

Other Contents 

MACC 

CONTRACTOR’S REPORT 

ENERGY MONITORING 

THERMAL  IMAGES 

CARBON PERFORMANCE 

HEATING DEMAND 

LIGHTING DEMAND  

EPC 

TENANT COMFORT /100 

B 83 G 12 

/100 

165.43 
KgCO2/m

2yr 
 

31.54 
KgCO2/m

2yr 

13,841 
KWh/yr 

8,410 
KWh/yr 

376 
KWh/yr 

386 
KWh/yr 

Quotes 

Photovoltaic Panels 

CARBON PERFORMANCE 19.40 
KgCO2/m

2yr 

EPC’s are measured in RdSAP 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 renewable requirements.  It is anticipated that additional unregulated 

emissions will be generated from tenant led demand sources which are not included here.  

Reduction without PVs 

69% 

Tenant savings 

£1,018p/a 

Grosvenor savings 

£156p/a 

!

MONITORING EQUIPMENT. 
INTERIOR RETROFITTING WORKS INSTRUCTIONS 
(NOT FOR EXTERNAL OR COMMON PARTS WORKS) 

  
 

BEFORE WORKS START ON-SITE                        
 
 
Hub / CO2 meters / Temp&RH meters (internal and external) 

 
 
 
 
 
 
 
 
 

 
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 CO2 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 
 

  



MACC



MACC



MACC

Wall Insulation

Windows



Statutory

www.sturgiscarbonprofiling.com



Source: Sturgis Carbon Profiling

Figure 7: The scale of the challenge for Westminster

4400ktCO2 900ktCO2



St Barnabas Street project designed to achieve EnerPHit certification 

Benchmark

127% reduction

Zero Carbon 

Emissions!



s t u r g i s  carbon profiling
TM

June 2012 
 

 

Improving Historic Soho's 

Environmental Performance  
Practical Retrofitting Guidance 

 

 

Photograph by Peter Watts (2006) 

For:  

City of Westminster, English Heritage and the Soho Community Environment Fund 

 

By: 

Sturgis Carbon Profiling LLP, Ramboll, Sampson Associates and Donald Insall Associates 



Wider Benefits

• air-borne bacteria, minimizing internal CO2 levels

• thermal comfort in weather extremes

• removal of drafts and street sounds

• minimizing heat island effect

• reintroduce historic features



RETROFIT AND CARBON FOOTPRINTING SOHO 

Building Description

Designation: Grade II* Listed

Year built: 1734

Three-bay wide four-storey building with basement 

and three vaults, two under the street in front of the 

building and one under the yard behind.

Evidential and Historical Value

Evidential value is proportional to the age of the 

material and increases significantly when one of 

the few or the only record of some aspect of the 

past.  5 Meard Street derives evidential value 

from the fact that it and the surrounding buildings 

are amongst the few remaining examples of the 

houses people lived in during a specific time in 

the area's history, hence its status as a II* listed 

building.  Its interior is a rare surviving example 

of a plan form that holds evidence of the class 

structures and economic climate prevailing at the 

time of its construction.  As such it could be said 

to possess Historical Value (and Evidential Value 

due to its rarity), derived from the ways in which 

past people, events and aspects of life can be 

connected through a place to the present.

Aesthetic Value

The aesthetic value of the building lies in original 

features such as extensive areas of panelling 

and skirting, fireplaces and soffits.

Communal Value

The charming aesthetics of Meard Street, to 

which the building contributes, and its calmness, 

relative to the busy roads it connects to, 

contribute to the communal value inherent in 

Soho as a whole.

5 Meard Street

Heritage Significance

Case study 1

Floor plan Location plan

What makes the buildings special

Year built: 1925

Case study 5
Albany House, 

314-326 Regent Street

Building Description Heritage Significance

Designation: Grade II Listed
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.  Built in 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.

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 Location plan



RETROFIT AND CARBON FOOTPRINTING SOHO What’s appropriate

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

Listed 

Building 

Unlisted 

Building 

Specialist 

advice

         

11.25kg £2.18 18.3yrs £2.73 14.7yrs

per msq/yr per msq/yr
payback 

period
per msq/yr

payback 

period

29.08kg £5.90 6.8 yrs £7.38 5.4 yrs

per msq/yr per msq/yr
payback 

period
per msq/yr

payback 

period

Listed 

Building 

Unlisted 

Building 

Specialist 

advice

 

gas heating

electric heating
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Reduced air permeability can 

lead to mould growth. 

Ensure background 

ventilation to all voids is 

retained.

Risks

Heritage Assessment

none none

Base case: A typically non draught proofed building

Issues

Cost saving 
(domestic)

Cost saving 
(commercial)

Carbon 
saving

RisksIssues 

Draughty buildings can lead 

to health problems such as 

chills and are often felt to be 

cold and uncomfortable.

 Draught proofing (cost £30-£50/msq) 

(may qualify for Warm Front Scheme) 

Draught proofing measures 

should include: 

!  closing existing holes in 

building walls (including those 

covered by internal panelling) with 

insulant and draught stripping all 

apertures; 

!  closing up any holes 

around pipes coming into the 

building; 

!  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; 

!  controlling air leakage 

from the chimney.
none

Draught proofing has very little impact on the heritage value of the building if 

the materials used are similar to the existing materials.  

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. 

Examples of typical walls in Soho

Listed 

Building 

Unlisted 

Building 

Specialist 

advice

5.23kg £1.02 133yrs £1.27 106yrs

per msq/yr per msq/yr
payback 

period
per msq/yr

payback 

period

13.5kg £2.75 49yrs £3.44 39yrs

per msq/yr per msq/yr
payback 

period
per msq/yr

payback 

period

Listed 

Building 

Unlisted 

Building 

Specialist 

advice

Install mineral wool batten 50mm 

thick where possible behind 

existing paneling.  

A modest amount of dismantling 

and reinstatement of existing 

paneling is required.

gas heating

electric heating
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Careful disassembly of 

paneling is recommended to 

avoid damaging historic 

features.

Risks

Heritage Assessment

Option 1: Insulation behind existing paneling 
(cost £110-£160/msq) 

(may qualify for Warm Front Scheme)

Risks

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.

Uninsulated single skin walls 

are a major source of heat 

loss from buildings.

Base case: single skin London Stock brick

Issues 

Approval not 

required

Approval not 

required
Joiner

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 

Cost saving 
(domestic)

Cost saving 
(commercial)

Carbon 
saving

 22

4.10 Golden Square  
Although Golden Square originally had a domestic character, and scale, this is 
now only preserved by a handful of buildings, greatly outnumbered by much 
larger later nineteenth and twentieth century buildings, which dominate the 
Square.  Most of the buildings are in office use and it has a much quieter and 
more subdued character than Soho Square.  The present formal layout of the 
square garden, with hard paving and relatively small trees, dates from 1952.  
Despite the alterations to its original character, Golden Square is  
important as the only open space in this part of Soho.  
 
4.7 Carnaby Street  
Carnaby Street adjoins the old Carnaby Market area to the east, which was 
built-up with new houses in the 1820s.  Carnaby Street remained a quiet 
backstreet until the 1960s when it established itself as an icon of Swinging 
London with a large number of small clothes boutiques.  This reputation 
persists and the retail function has now spread into the adjoining streets like 
Newburgh Street, where there are many traditionally detailed timber 
shopfronts.  Carnaby Street and the small streets which cross it have been 
pedestrianised, unit sizes are small and the whole area has an attractive, 
intimate character.  
 

 
Figure 12: Newburgh Street 
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Figure 15: One of the most complete groups of Georgian houses in Meard 

Street, Soho Conservation Area 
 
4.21 The many public houses throughout the area, often on conspicuous 
corner sites, are of similar scale, though they are generally later in date and of 
much more varied character. They range from traditional Victorian drinking 
houses like The John Snow in Broadwick Street, through versions of the High 
Victorian gin palace like The Clachan in Kingly Street or the faience-clad 
Intrepid Fox in Wardour Street to early twentieth century half timbered-
buildings. 
 
4.22 The Victorian era saw the start of some larger scale buildings being 
inserted into the fine grain of the streetscape, and separating the north of 
Soho from the area which is now Chinatown Conservation Area. In particular 
Shaftesbury Avenue and Charing Cross Road, which were laid out in the late 
nineteenth century, are lined with tall generally red brick commercial buildings 
and blocks of mansion flats typical of the date and interspersed, in the case of 
Shaftesbury Avenue, with more flamboyant theatre buildings. 
 

 28

 
 
4.23 The formation of these new streets stimulated the rebuilding of many 
small commercial properties in the area, and there is a wide and delightful 
variety of late Victorian and Edwardian frontages, mostly of red brick and in a 
variety of styles. (Figures 16 & 17) Most of these retain small plot widths and 
hence the intimate scale and vertical emphasis of the street-scene. 
 
 

 

 
Figure 17: 50-54 Beak Street. An 
unusual green glazed brick Edwardian 
commercial infill building in Soho.  

 Figure16: De Hems, Macclesfield 
Street. A late Victorian Public House 
in Chinatown 

 
 
4.24 The row of four listed theatres in Shaftesbury Avenue, the Lyric, Apollo 
Gielgud and Queens, are the products of the late Victorian and Edwardian 
theatre-building boom.  Designed by specialist architects like C. J. Phipps, 
Frank Matcham and W. Sprague, these buildings were intended to attract 
attention by their varied and sculptural fronts.  One of the most notable is the 
concave fronted Palace Theatre on Cambridge Circus, built for Richard 
D’Oyley Carte as a full scale opera house.  

29 

 
4.25 Industry, commerce and trade has also left its mark on the area’s 
architecture, giving an industrial character to many of its buildings and mews, 
with nineteenth and twentieth century warehouses interspersed throughout 
the area. (Figures 18 & 19) In the first half of the twentieth century several 
large new commercial and institutional buildings were erected in Soho, often 
spread over several old building plots and rejecting the eighteenth century 
grain of the streets. One example is the former Dormeuil building of 1924 in 
Golden Square by Mewes and Davis; others are to be found most 
conspicuously in Wardour Street where a series of new blocks were built in 
the 1920s and 1930s for various film and publishing companies. 
 

 
 
 
Figure 18: Portland Mews 
Simple robust 19th century warehouse 
buildings. 

 

 
 

Figure 19: 16-18 Hollen Street

 



RETROFIT AND CARBON FOOTPRINTING SOHO 

Complexity: Suggestion:

Option 1: 

Insulation behind 

existing paneling

This is a simple 

measure and 

recommended for all 

buildings.

A survey of the 

paneling may 

help owners to 

understand the 

complexity of 

paneling 

disassembly 

before beginning 

work.

Option 2:         

Internal insulation, 

high efficiency rigid 

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. 

Some 

manufacturers 

can measure up 

the walls and 

carry out cutting 

and painting off-

site to speed up 

installation and 

reduce mess.

Option 3: 

External insulation

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.

This option is 

best considered 

alongside 

periodic 

maintenance 

works, such as 

repainting, in 

order to keep 

costs as low as 

possible.

W
A

L
L

S

Examples

6.3kg £1.22 73 yrs £1.53 59 yrs

per msq/yr per msq/yr
payback 

period
per msq/yr

payback 

period

16.3kg £3.31 27 yrs £4.14 22 yrs

per msq/yr per msq/yr
payback 

period
per msq/yr

payback 

period

Listed 

Building 

Unlisted 

Building 

Specialist 

advice

6.41kg £1.24 104 yrs £1.56 84 yrs

per msq/yr per msq/yr
payback 

period
per msq/yr

payback 

period

16.55kg £3.36 39 yrs £4.20 31 yrs

per msq/yr per msq/yr
payback 

period
per msq/yr

payback 

period

Listed 

Building 

Unlisted 

Building 

Specialist 

advice

electric heating

Heritage Assessment

W
A

L
L

S

Option 2: internal insulation, high efficiency rigid 
(cost £80-£100/msq) 

(may qualify for Warm Front Scheme)

Carbon 
saving

Cost saving 
(commercial)

Cost saving 
(domestic)

gas heating

Issues Risks

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. 

Approval 

unlikely

Conservation 

Area consent

Architect 

Party wall

Cost saving 
(domestic)

gas heating

Extra care is needed around 

weathering details, sills and 

copings, to avoid water 

ingress

Issues Risks

Heritage Assessment

Carbon 
saving

Cost saving 
(commercial)

electric heating

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.

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.

Approval 

required

Approval not 

required
Architect

Extra care is needed around 

thermal bridges (eg 

windows) to avoid damp and 

rot problems.

Option 3: External insulation 
(cost £95-£165/msq)

(may qualify for Warm Front Scheme)

External insulation of 70mm depth 

and rendering of secondary non 

original facades such as rear and 

side elevations.

! "



Technology

www.sturgiscarbonprofiling.com



Internal Wall Insulation – TODAY

Aerogel SpaceTherm

25mm 25mm 55mm

E
X
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T
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G

U-Value

2.3

U-Value

0.6

U-Value

0.35

U-Value

0.15

POOR 

VIABILITY !
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Internal Wall Insulation – NEW

Aerogel SpaceTherm IQTherm

Material

(£/msq)

K18 Board

Labour

(£/msq)

Gutex

£110-140 £100-120 £90-120 £60-90

25mm 35mm 65mm 75mm

£70-100

55mm



Internal Wall Insulation – FURTHER

Aerogel SpaceTherm IQTherm

Material

(£/msq)

K18 Board

Labour

(£/msq)

Gutex

£150-190 £140-180 £100-160 £70-90

45mm 55mm

£80-100

55mm 95mm 105mm85mm



Internal Wall Insulation – NEXT

Aerogel SpaceTherm IQTherm

Material

(£/msq)

K18 Board

Labour

(£/msq)

Gutex

£75 £70 £100-160 £70-90

45mm 55mm

£80-100

55mm 95mm 105mm85mm



Key Innovation Mapping

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.



Date	of	assessment
2014

adapted	from	old	file

Assessor MG

Name	of	Manufacture Triple glazed PH sash windows

Source	of	data:
ICE database

General	discription
Cardiff PH sash window

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

Name of product Raw material Comment (if nay) Area Volume Density Mass
Carbon 

factor

TOTAL Embodied 

Carbon
% from electricity

PHI sash

Timber: 

Sustainably 

managed

Accoya timber 0.78000 0.0608 630 38 290.00 17.6 13%

Aluminium 

(extruded general)

Aluminum 3mm 

capping,1.5 times 

for over lapping

0.00000 0.0000 2700 0 9.08 0.0 57%

Steel (virgin)
Stainless steel 

spacers
0.00050 0.0000 7800 0 2.89 0.1 0%

Glass-toughened Toughened glass 1.41000 0.0056 2500 14 1.35 19.0 25%

0.0 Argon Gas 0.1872 1.65 0.31 0 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 0.31 0 0.0 0

Glass-toughened Toughened glass 1.41000 0.0056 2500 14 1.35 19.0 25%

Paint: general Paint 0.78000 0.0008 1000 1 2.91 2.3 76%

Aerogel Aerogel spacer 0.02000 0.0001 14.0 0 4.20 0.0 42%

Aerogel Aerogel frame 0.70920 0.0355 14.0 0 4.20 2.1 42%

Nylon (Polyamide) 

6 Polymer

Spacer 

polysulphade 

assumpt

0.12000 0.0006 1150 1 9.14 6.3 42%

0.0 Mustic 0.05000 0.0003 1150 0 5.70 1.6 0

Polyurethane Rigid 

Foam
Spacer foam 0.12000 0.0018 30 0 4.84 0.3 42%

Total product area (if 

known)
1.8 m2 Product summary N/A 81.6 N/A 87.4 Kgco2e

Cost kg/m2 44.8 1.1 KgCO2e/Kg

kg/£ #DIV/0! 48.0 KgCO2e/m2

48.03 KgCO2e/£

19%
% of mass made by 

electricity 

Carbon Profiling

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.

5. Utilizing accurate embodied 
carbon assessment in design 
process



Internal Wall Insulation - Fixing

Sta Stuck Twist Fix Batten

Easy

EML

Harder Harder Nightmare



Internal Wall Insulation – Min. Thickness
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TRIPLE GLAZED SECONDARY SASH  

£ 
Window cost:     £ 1,700  

 
 

Annual savings:   £ 370*  

Annual reduction:    1,820 kg CO2*  

 
 

WLC savings:       -108,300 kg CO2* 

Visual appropriate:   Yes 

 

Fabric integrity:          Yes 

 

C!
2!

 

 

*ASSUMPTIONS: PAYBACK TIME: Takes account of maintenance & repair of windows throughout its lifetime; GUARANTEE: This figure is 

an indicator of typical product lifecycle based on RICS building surveyors; WINDOW COST: 5 windows are considered in our case 

study; WLC: This figure is estimated for a 60 years period 

 

Triple Glazed Secondary

phA
basic 

component

Measurement Item

Width

Height

Aw	[m2]

frame	dims	[m]

WPHW	-	Secondary	

triple	glazing

1.230

1.480

1.820

Lf	[m] 6.122
Af	[m2]

Bottom

Top

Side	top

Side	bottom

Meeting	rail

Average	Uf	[W/m2K]

Edge	Bond

Bottom

Top
Side	top

Side	bottom

Central	section

Lg	[m]

Ag	[m2]

Ug	[W/m2K]

Bottom

Top

Side	top

Side	bottom

Central	section

Average	Ψg

glass	length	(l f)	[m]

U-value	of	the	frame	

(U f)	[W/m2K]

th.bridge	of	edge	

bond(Ψg)	[W/mK]

0.646

0.638

0.659

0.659

0

0

0.490

Swisspacer	V

0.930

0.930
1.119

1.119

0.930

5.958

1.041

0.700

0.025

0.025

0.025

-

-

Window	-	Uvalue	

(Uw)	[W/m2K]

Ψ	opaque	[W/mK]

Potential	Passivhaus	

Efficiency	Class

0.74

0.098

phA



Triple Glazed Secondary



Triple Glazed Secondary

s t u r g i s  carbon profiling
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Secondary System Axonometrics 

 

 
 

Operation Axonometric  Internal Closed Perspective Internal Open Perspective 

 

  
  



Performance Checking

TEST 2

Up to 27% reduction in 

building energy demand



Thank you!

www.sturgiscarbonprofiling.com



THANK YOU

AND.....................



Monitoring - Scope

Post-Occupancy Evaluation

EPC

Contractor Satisfaction Survey PAS 2030

Geo-Monitor

fSAP Emission Model

Thermal Image

MACC

Area of Works

Individual Property Retrofit

Scope of Retrofit Measures

Item Number Element Location

1 Boiler and heating Kitchen

2 Radiators Throughout

3 Thermostatic Radiator 

Controls

To all radiators

4 Roof Main House

5 Ceiling Throughout

6 External Walls

internal insulation

Facing Balderton Street

7 Party Walls Party Walls and to common 

parts

8 Ground Floor

Insulation

Throughout

9 Pipe Insulation Throughout 

10 Windows

refurbish + secondary

Facing Balderton Street

11 Windows

new double glazing

To rear

12 Front door Common stairwell

13 Lighting Throughout 

14 Chimney 3no.

15 Solar PV Flat roof due to be renewed to 

rear of lightwell

Annual Savings

BEFORE Retrofitting AFTER Retrofitting

101.04 4.80
KgCO2/m²yr KgCO2/m²yr

32,572 8,220
kWh/yr kWh/yr

608 312
kWh/yr kWh/yr

Marginal Abatement Cost (MAC Curve)

LIGHT 1 New LED downlights installed into boxed down ceiling care to 

ensure MR units in wet areas.

CHIMNEY 1 Close up existing flue and fill with perlite from roof. Ensure vent 

added.

MAC curves are a visual method of ranking carbon reduction projects based on the amount of CO2 they save as set against their cost per tonne of CO2 saved.  

The marginal abatement cost is plotted on the y-axis, and the elements ranked against this metric from lowest to highest. The width of the column is equal to the amount of carbon saved by the 

project, and the area of each column equal to the cost or benefit of the project. Negative MAC values indicate that the project is self-financing, whereas positive MAC values require judgement against 

the cost of the purchase of carbon credits.  

Note: Instalation of perlite is recommended, it is a cost-effective meassure as it will improve the eficiency of the dwelling.  Cost will vary depending on air infiltration.

Replace existing radiators with high efficiency, directed flow, highly radiant 

models

HEAT 5 All radiators to be fitted with thermostatic radiator controls..

ROOF 1 Add insulation on top of existing roof. Maximum buildup 150mm to 

comply with permitted development.

CEILING 2 New suspended ceiling 100mm depth with rockwool battens 

above. Ensure all service openings/  gaps which may cause air leakage are 

sealed before installation use expandable insulation.

INS 3 Internal breathable solid insulation applied within framing 80mm 

thickness.  Use hydroscopic plasterboards - Magnesium silicate with lime 

plaster (New cornice if applicable). Note Breathable paints to be applied. 

Total build up 100mm. All existing vents to be closed up.

INS 1 Twin layer of Aerogel (20mm) on the back of breathable plasterboard 

lime skims to joints with reinforcing.  (New cornice if applicable). Note 

Breathable paints to be applied. Total build up 32mm. All existing vents to 

be closed up.FLOOR 1 Refurbish existing with breathable/reflective new vapor barrier 

above sub floor all joints taped and siliconed to skirtings around edges. 

11mm underlay added beneath carpet. 

Carbon emission reduction delivered 

on project

DER Carbon Emissions 

95%
Heating Demand
Space Heating, Water Heating and Electricity for fun 

and pumps

Lighting Demand

Sustainable Retrofit Scope of 

Works and Performance Specification

Scope of Work

HEAT 2 Domestic wet central heating system with combi or CPSU boiler 

which has a SEDBUK efficiency of at least 90% (band A). No hot water store 

unless included within boiler. Programmable room thermostat. Boiler 

interlock. TRVs on all radiators, except in rooms with a room thermostat. 

Automatic bypass valve. Flue in location of existing.

ABRF 2 Solar PV Array with own inverter connected to either the common 

parts meter. Units to be located on top of Front building as well as on top of 

flat roof area above courtyard. Soral PV Installer to survey as required. 

All targets to be confirmed during tenant occupation.

SERVICE 2 Insulate pipes 30mm min wall  thickness mineral wool with foil 

backing joints in insulation taped throughout. ensuring all opening in walls 

are closed with expandable foam to improve air infiltration. New pipework 

ensure enough room is left to ensure lagging may fit.

Part of ExDec's

Part of ExDec's

DOOR 2 Replace existing door and frame with insulated, draught proofed 

timber door without letterbox. Door details to match existing. Doors to have 

double seals surrounds. Existing furniture (knocker to be retained and 

transferred to new)

s t u r g i s  carbon profiling
TM



EPC- Confirmation Forms



Metrics

Total CO2 

Saved

Best 

Performance

Highest 

Efficiency

TCO2

KWh/m

sq

£(spend)/

KgCO2



Eaton Square PV’s

Largest

PV array on 

listed buildings 

in London

T     +44 (0) 20 7613 2500 
W    www.sturgiscarbonprofiling.com 

Building  

Performance 

Evaluation 

Address :   

 

 

Scope :  

Value : 

Project Manager : 

Program : 

123 Ebury Street 

SW1W  AG 

 

Photovoltaics 

₤ 2,301,264 

Marchin Bozniak 

 

100% 

Carbon reduction 

 

fSAP Carbon and Energy Performance Data 

RdSAP Energy Performance Certificate 

Before After 

Building User Survey Results 

Before After 

Before After 

Other Contents 

MACC 

CONTRACTOR’S REPORT 

ENERGY MONITORING 

THERMAL  IMAGES 

CARBON PERFORMANCE 

HEATING DEMAND 

LIGHTING DEMAND 

EPC 

TENANT COMFORT 00/100 

B 89 D 60 

00/100 

1,178,215 
KgCO2/m

2yr 
 

526,150 
KgCO2/m

2yr 

N/A 
KWh/yr 

N/A 
KWh/yr 

N/A 
KWh/yr 

N/A 
KWh/yr 

Quotes 



123 Ebury Street – External Dec’s

Most satisfied 

tenant

T     +44 (0) 20 7613 2500 
W    www.sturgiscarbonprofiling.com 

Building  

Performance 

Evaluation 

Address :   

 

 

Scope :  

Value : 

Project Manager : 

Program : 

Flat 1–123 Ebury St. 

SW1W  9QU 

 

External Works 

₤ 120,000 

Paul Whitcher 

2 weeks 

45% 

Carbon reduction 

 

fSAP Carbon and Energy Performance Data 

RdSAP Energy Performance Certificate 

Before After 

Building User Survey Results 

Before After 

Before After 

Other Contents 

MACC 

CONTRACTOR’S REPORT 

ENERGY MONITORING 

THERMAL  IMAGES 

CARBON PERFORMANCE 

HEATING DEMAND 

LIGHTING DEMAND 

EPC 

TENANT COMFORT 70/100 

C 70 D 57 

88/100 

87.98 
KgCO2/m

2yr 
 

48.38 
KgCO2/m

2yr 

14,275 
KWh/yr 

7,850 
KWh/yr 

450 
KWh/yr 

247 
KWh/yr 

Quotes 

Putting a new roof on my flat has been 

wonderful.  I have not even turned on the  

heating this winter.  



33P Eaton Square – Occupied Retrofit

Best Performing 

Flat in Estate



St Marks Mansions – Unoccupied

Highest 

reduction from 

Passive 

measures

T     +44 (0) 20 7613 2500 
W    www.sturgiscarbonprofiling.com 

Building  

Performance 

Evaluation 

Address :   

 

 

Scope :  

Value : 

Project Manager : 

Program : 

4 St Marks Mansions 

N4 3QS 

 

External Works 

₤ 110,000 

Paul Whitcher 

3 weeks 

92% 

Carbon reduction 

 

fSAP Carbon and Energy Performance Data 

RdSAP Energy Performance Certificate 

Before After 

Building User Survey Results 

Before After 

Before After 

Other Contents 

MACC 

CONTRACTOR’S REPORT 

ENERGY MONITORING 

THERMAL  IMAGES 

CARBON PERFORMANCE 

HEATING DEMAND 

LIGHTING DEMAND 

EPC 

TENANT COMFORT 00/100 

C 80 E 42 

00/100 

75.37 
KgCO2/m

2yr 
 

6.03 
KgCO2/m

2yr 

27,318 
KWh/yr 

2,185 
KWh/yr 

634 
KWh/yr 

51 
KWh/yr 

Quotes 


