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Use of permeable Aerogel internal wall insulation to prevent moisture
build up & save space in this high market rental property; EPS external

prescedence for Planning).

wall insulation with brick slips & triple glazed mock-sash window used
for the first time in conservatopn area of Westminster (setting




Brief Description

First development of its type completed by Grosvenor Britain & Ireland (private landlord with
portfolio of over 6,000 houses in Central London). This project was identified as ‘pilot’, as part
of the company’s commitment to reduce their carbon emissions by 50% across their directly
managed property portfolio by 2024.

The historic fabric of the building was carefully preserved while being reinforced and
insulated, using super-efficient breathable aerogel internal insulation to front, and external
EPS wall insulation with brick slips to rear (applied to the whole street of 12 terraced houses).
Two houses on the street no.11 and no.19 were identified for EnerPHits as were vacated at the
time and undergone deep retrofit.

Whole Life Carbon Assessment showed that compared to existing, the two EnerPHit buildings
achieve 95% operational CO2 reductions and 75% whole life CO2 reductions (including
embodied emissions of materials), giving an overall saving of 840,000kg CO2e over buildings’
life (60 years).

When completed it was only the second EnerPHit ever completed in the UK and the first
rental property that was earmarked for PassivHaus certification.
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ADDITIONAL EMBODIED CARBON
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1. Project photos

Rear

2. Interior

Living room

Kitchen/ dining
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5. Internal insulation - rear

— ¥0mm SPACETHERM F INSULATED BOARD [OR
EQUIVALENT) CLASS 0 COMPOSITE BREATHABLE
INSULATION BOARD COMPRISING OF 20mm
AEROGEL WITH THERMAL CONDUCTIVITY CF MIN.
D.0TSWAMK AND 10mm MAGNESIUM SILICATE
BOARD

[— AIRTIGHTNESS MEMERANE SICA MAJPELL 5 [OR
EQUIVALENT) TO BE TAPED AT ALL LAPS,

AUNCTIONS AND CORNERS
Bedroom
(— S0mm AEROGEL WITH THERMAL COMDUCTIVITY

3 R OF MIN. 0.015WimK
e

— 20mm PARGE COAT

ACOUSTIC
EDEING STRIF - EXISTING BRICKWALL - REMOVE EXISTING
ENSURE CONTINUITY OF PLASTER
ISULATION, USE LOOSE
FILL MINERAL WOOL TO
Loy, .
B AIRTIGHTNESS TAPE TO CORNER
I H L~ BETWEEN AIRTIGHTNESS
g MEMBRANE AND PARGE COAT- SIGA
\ PRIMUR ROLL/ BEAD (DR
= EQUIVALENT)
1 |
-__'_"_'b- SECTION OF AIRTIGHTNESS MEMEBRANE
= SHOULD BE INSTALLED BEHIND STEEL
'v' BEAM, PRIOR TO STEEL INSTALLATION,
FIX TO WALL USING SPECIALIST DOUBLE
SIDED TAPE
7 85 x 215mm FOAMGLAS
PERINSUL THERMAL
ISOLATOR BLOCK TO
SE'S SPECIFICATION, TO
BE BEDDED IN MORTER
TO EQOTH SIDES
= \ STEEL BEAMS TO 3E'S
— T ‘SPECIFICATION,
STEEL FIXINGS TO BE
o @ASimm CIC
&———— EXISTING EXTERNAL

REMNDER

CEILING MOUNTED CURTAIN TRACK
T WINDOWS BY OTHERS TO
INTERIOR DESIGNER'S
SPECIFICATION, PROVIDE TMBER
SUPPORTS FOR FIXINGS 70mm
FROM THE WALL FINISH

20mm CARPET FLOOR TO CUENTS SPECIFICATICN —
Zno. S0mm KNAUF EARHWOOL OR EQUIVALENT

Z8mm JCW ACOUSTIC DECK OR EQUIVALENT CHIFEOARD WITH PRE-SONDED —| GLASS MINERAL FIBRE INSULATION TO BE TIGHTLY
RESILIANT LAYER (TO ACHIEWVE MIN. 4348 AIRBORMNE AND MAX. 630E IMPACT SOUND PACKED ARDUND THE STEEL WORK TO PREVENT
INSULATION) COLD BRIDGING

253mm POSJOISTS TO SES SPECIFICATION —|

T00mm KNAUF EARTHWOOL ACOUSTIC ROLL OR EQUIVALENT GLASS MINERAL —
FIERE SOUND INFULATION

TNG. 12.5mm WALLBDARD —

We have opted for a unique product to insulate external walls — vapour permeable
Aerogel high performance insulation board sandwich with intellegent airtightness
membrane in between. It was necessary to avoid problems with condensation and to
save space internally. We opted for thinnest vapour permeable product on the
market and were guided by the manufacturer on installation. The fixings were the
trickiest part as you cannot drill aerogel because of its fibrous nature. It had to be
punctured & only then masonry wall drilled inside protective hollow tube. Mastic
had to be used during the application of fixings to ensure membrane was not
leaking. Furthermore, the board had to be pre-drilled to countersink the mashroom
fixing head which reduced the thermal bridging.

© scp

A ly no. B bly Interior insulation?

Y P

~ 4w Fromt s;tqual 0 |

Heat transfer resistance [m"K/W]  interior R, :| 0. }3
exteriorR,, ;| 0.04

Area section 1 A [WI(mK)] Area section 2 » [W/(mK)] Area section 3 (op A [WHmK)] Thickness [mm]
1.[FIN Plasterboard 0.250 W | TR
2.|INS Spacetherm Aerogel| 0.015 20
3 [INS Spacetherm Aerogel| 0.015 | PR | ‘ | ] )
4.|MAS Parge coat plaster| 0.250 | | 15
5.|MAS Existing brick expi 0.900 | AR, ‘ 220
6. l oy o el
7. 1
S d | ) |

Percentage of sec. 1 Perccnuﬂ sec 2. Percentage of sec. 3 Total

100% ' [ 318 |~
U-value swplememi‘ | WHmK) U-Value: WI(m’K)
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6. External insulation - rear

EXTERNAL INSULATION BY OTHERS
(EXCLUDE FROM SCOPE OF WORK)

10mm FOAM STRIPTC FILL ANY AR
GAPS

C
EXTERNAL QUALITY SEALANT
[COLOUR GREY)

FLASHING TO BE FIXED PRIOR TO
EXTERNAL INSULATION WORK

© scp

EXISTING PLASTERBOARD

Tomm KINGSPAN THERMARDOF TR2T I
OR EQUWALENT RIGID INSULATION
UPSTAND (MIN. 0.024W/mK}

18mm EXTERNAL QUALITY PLYWOOD \\
30

20mm ASPHALT WATERPROOFING M_\,‘?
TO BE LAID OVER BLACK SHEATHING
FELT AND REINFORCED AT CORMERS

WITH EXPANDED METAL LATHING

t EXISTING BRICKWALL

S2.5mm KINGSPAN KOOLTHEF
EQUIVALENT CLASS [ INSULA

70 R

PLASTERBOARD FIXED TO Wa
PLASTER DABS

L

AIRTIGHTNESS DOUBLE SIDED
TAPE TC PLASTERBOARD TO FIX
MEMBRAME AND TO PREVENT
STAPE! NAIL HOLES - SIGA TWINET
(OR EQUIVALENT)

TMBER/ ASPHALT
ANGLE FILLET

tmse

\

B5 X 215mm FOAMGLAS
PERINSUL THERMAL
ISOLATOR BLOCK (TO
SE'S SPECIFICATION), TO
HAVE MORTAR JOINTS
ABOVE AND BELOW

et e R

)\ ) { ] —~ STEFL BEAMS TO SE'S
I I [ / " SRECIFICATION

AIRTIGHTNESS DOUBLE SIDED
TAPE TO UNDERSIDE OF JOISTSTO
PREVENT ST AIL HOLES - SIGA
TWINET [OR EQUIWALENT)

AIRTIGHTNESS TAPETO CORNERS
AND LAFS OF AIRTIGHTMNESS
MEMERANE - SIGA SICRAL &0 (OR
EQUIVALENT)

ORNERS

External insulation allowed us to save space internally but was difficult to get through
Planning with the local authority. We had to install it with the brick slips over the top to match
the existing exactly. It also had to be applied to the facade of all adjacent houses (12no.) and
all historic details such as corbing had to be replicated which lost us some battles with cold
bridging but won the Planning battle! We were still limited with the amount we had
permission to install and had to resort to some internal insulation to improve the u-value.

Assemdly no.  Bulding assembly cescrption Intenor insuasion?
9 WL Rear FF external

Heat transier resistance [mKW] interior R, 0.13
exteriorR,, || 0.04

Ares saction 1 » [WImK)] Area section 2 (optional) » [WH(mK)] Arez saction 3 (optional) » [Wi(mK)) Thicknass [mm]
{.[FIN Plasterboard [ o .250 | = [ 13
2 INS Kingspan Kooltherm| 0.021 ‘ ' | i 50
3 MAS Existing brick | 0.800 | [ ' | 220
4 MAS Plaster parge D0.600 [ = T
5. INS Baumit EPS-F Plus | 0.031 I ’ 90
§.MAS Brick slips 1.000 | 50|
7. i
1
8. | :
Percentage of sec | Parcentage of sac 2 Percentgne of sec 3 Total

100% 41.3 |:rn

Uuvalus supploment| |WiniK) U-Value: 0.172 WimPK)
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7. Roof construction

FOR FRONT WALL BUILD UP REFER
TO DWGE. NO. C1301_477_302

NEW TIMBER STAIRCASE,
TO CLIENTS
SPECIFICATION AND TO
ARCHITECTS SETTING
OUT INFORMATION

[~ MASTIC OR TAPE. REQUIRED FOR
VAPCUR CONTROL

DRYZONE DAMP PROOFING CREAM
‘OR EQUIVALENT TO BE INJECTED
INTO EXISTING MASONARY WALLS
@ 120mm SPACING. TO BE
INSTALLED TO MANUFACTURER'S
SPECIFICATION AND IN
ACCORDANCE TO BS 6575: 2005

18mm PLYWOOD — |

RETAIMING BOARD
MECHANICALLY FIXED TO

CONCRETE UPSTAND /

AIRTIGHTNESS TAPE TO CORNER
BETWEN AIRTIGHTNESS MEMBRANE
= AND PARGE COAT - SIGA PRIMUR
ROLL/ BEAD OR RISSAN 100 (OR
EQUNALENT)

m Junction between Ground Floor Slab and Front Wall

i =
I \1’/ Soale 15QAT

_ TAPE TO CORN

PLYWOOD BOARD AN

SIGA PRIMUR ROLS

RISSAN 100 (OR Ef

REQUIERD FOR VAPOU!
|

© scp

20mm TMBER FLOOR TO CLIENT'S SPECIFICATION

65mm SCREED

175/ 125mm (SIZE AS ANNOTATED) XTRATHER
ENUSRE CONTINUITY OF INSTALLATION, ALL

RIW DAMP PROCF MEMBRANE [OR EQUIVALE!
ABOVE THE RISING DAMP INJECTICN TREATMI

GROUTING OVER EXISTING CONCRETE SLAB
AIRTIGHTNESS MEMBRANE USING TESCON O

EXISTING CONCRETE SLAB

NEW UPSTAND AND EXTENSION 3

This was an existing property with a sizable new
extension on the back. We were limited with what we
could do with existig floor because of the existing
shallow foundations so the main house had only
125mm insulation and new slab installed, when the
new part of the building which was at lower level
compared to existing had 175mm insulation laid down
(as per u-value calc below). It was a balancing act
between what you can get away with in existing part
and how far we could push the envelope with new
elements.

Assembly n0. Buldng assembly descripton Interior insulation?
2 }P} flew extension slab ¥ L yes

Heat transfer resistance [mPKWV] intenor R, 0.17
exterorR, . 0.00

Area seclion 1 Py [W.'(ﬂli)ﬁ]ﬁ Arca section 2 (optional) »[WHmK)] Area section 3 (optional) 2. [Wi{mK)] Thickness jmm]
{. MAS Concrete Screed 1.400 65
2.|INS Xtratherm Thin R 0.022 175
3. MAS Concrete slab | 2.100 150
4 i ' ' | i
8 |

= i —
2 |
B. | | |

Percentage of sec 1 Parcentage of sec 2 Percentage of sec 3 Total
| 1 I

100% ‘ | \ | [39.0 fen
U.value supplemant WHMK) U-Value: ‘M(m‘K)
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8. Windows and window installation

© Livingwood

Bottom section

Triple glazed sash windows
with white spacers to
glazing bars

Manufacturer

U-value, Uf
Glazing type
U-value glass Ug

1.10/ 0.77 W/(mZK)

0.60/ 0.50 W/(m2K)

g-value 0\0.61/.50

sturgis LT N-T0- 0T I

20 Perseverance works, racsney foa, Lonoon E2800

r <smaremm  F @ w ng.com

Front mock-sash from Green Tomato Energy/
Rear casements from Livingwood

? Slimline triple/ Planitherm Ultra N triple

Goftware: Themt_a
Job Name: Passmare Street

Date: 201172012
Job No: C1301_447_344_1

Heat Flux

(Heatow through materiais)

Slack = no heat low
White = high heat flow

B0 44§58 030 175 210 263 306 0 wied

Isotherms
‘J
Inside

(Lines of constant &
(20'g)

Coid Outside
ey

GOf 250 500 750 100 1250 1500

175° M0° ¢

Page

Tab name: Window Installation (F) Completed by: MF
O . Front window FF HEAD Checked H:
Data column  Row Name Ufactor name Length mm U factor L2D W/Km
& 16 wall Extemal 1500 01333
T 16 Wal+Frame _Intemal 0.4617
U - value calculation for data row wall
heck surface reslstances comect ¥
Check total length comect ¥
Modelling U Value ( Wim2K) 0.193)
IDHBID[ WINsow rame daimension U-value conauetvity
mm Wim2K Wimk
Frame widin w m
ihickness 6
ur 110
Homogenous frame? ¥
Exiemal Surface resisiance 0.04
Iniemal Surface resistance 013
Draw frame as a rectangle 76 mm thick, 101 mm wide and with a conductivily of
Frame Conductivity 01030551 WimK
Psl Window Instaliabion according 1o Passhvhaus
dimension U-value heat flow
mm Wim2K Wimk
Wall and Frame 0.462
wall 1500 0133 0.2%0
Simpified Frama m 1102 o011
0.060
Installation Psi 0.06 W/mK
ErTor In casuaton FTOm TheTT Tepor - Worst Cel T
thickness
I ‘wioin.
[a 1
Jamb, Lintle or Clll (@)
section - each may
be different n

Xo)



9. Airtightness

The airtightness n50 of 0.80 and 0.90 h-1@50Pa was achieved in the two tested properties
with a fair amount of rectification measures.

Siga airtightness
membrane taped at
joints

« Siga
airtightness
tape to
windows (pre-
scored) ”L'f' -y
Siga airtightnessitape
to steel'joists &

Airtightness measures:

1. Walls — SIGA membrane

2. Floors — DPM membrane

3. Roof — SIGA membrane

All taped at junctions with propriatry tape.

FAVE MURIAR JUINTD
ABOVE AND BELOW

STEEL BEAMS TO SE'S
SPECIFICATION

P iy W P A N R

AIRTIGHTNESS DOUBLE SIDED NS
TAPE TO UNDERSIDE OF JOISTS TO Plastic fixings ¢
PREVENT STAPE/ NAIL HOLES - SIGA Aer | boarde
TWINET (OR EQUIVALENT) EI0YE bo‘

s

Bpeay AIRTIGHTNESS TAPE TO CORNERS
Bglg8 AND LAPS OF AIRTIGHTNESS
MEMBRANE - SIGA SICRAL 60 (OR
T m EQUIVALENT)

|
The airtightness was the hardest item on the contractor’s list because of the luck of
experience, and was only achived due to:
(1) Very clear approach where all drawings were marked with red for airtightness where
membrane went and how it was taped (specialist tapes were used for different areas);
(2) Hands-on workshop from Siga held with the contractor;
(3) Second hand air testing equipemnt was purchased by the client to be used by contractor
who had to learn to operate the machine to keep an eye on the airtightness throghout the
build;
(4) Due dilegence of the PH designer/ Architect who came to every air test and helped to
rectify the faults.
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10. MVHR & heating

)
T

774 PLIERS A
ML LS 2 1

6 MATH / - A

Supply filter

7

" j—

All pipework insultedto &
prevent overheating of
house |

«<

2no. extract and supply filters

. ) Manufacturer Paul Focus 200
We used certifed MVHR unit to

ensure that we comply with the PH Efficiency 91 %
requirements. Our system was .

designed by supplier, installed by Electric 5, Wh/m3
professional and tested by third efficiency

party. Air ducts info included on GA

plans above.

The heating was provided by Vaillant Combi boiler which was a familiar choice for the
contractor and client who wanted a traditional suystem installed bearing in mind that this
property required reqular servicing as it was a rented property.

11. Monitoring

A number of monitoring devices were installed in the
property to monitor in-use electric energy meter, hot
water & heating flux meter, internal & external
temperature sensors. The data was collected and
analysed by SCP.
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12. Renewables

PV panels were installed on the property but subsequent to the certification and were not
included.

13. Construction cost

Final Account No. 19 -
£332,080

EnerPHit requirements where more onerous
than the given budget resulting in the uplift
in cost. The contractor did not make
allowance for either extra time required to
achieve desired airtightness and attention to
detail that was required. Prelims went up to
account for 4 week extension of time.

Extra Cost attributed to EnerPHit estimated =
£60,350 (19%) N.B. This is one of the most
expensive London addresses and the work

budget and costs reflect this.

We considered this a very high uplift which
will be negated in any consecutive projects
providing the same team is used and lessons
learned are taken forward.

® EnerPHit measures ® Other Costs
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15. PHPP-Results

EnerPHit verification

Buiding {19 Passmore Street
Sreet Passmore s.fi"'
Pasicods ( City ‘London
Courwry |ux S e S, B ST
Buidng hype Single Existing Terrace Resideatial
Cumare [[UX] - London (Central) " Anan o bakoeg wie (71 S e )| )
Mome owner / Ciient  |Grosvenor Estates
Street
PosicodeCry ¥ —_—
Archiecnse Bturgis rﬁiié-nmi_r;ﬁ ing
Strest 20 Perseversnce Norks
Posioode/Cey  |London B2 80D B e
Mechanical sysiem; | Edward Pearce Consulting Englneers
Street 35 Bwell Road B
Posicoda ) Ciry Surbitoa ET6 6AF
Year of construzton 01 | Intece tomparssare winter | 20,0 [T Enciosed voume , o [ 270.0
No of dweling unss: 1 | Interior teenparature sumimer | 25.0 | T MEChEnical Cooing |
No. of socupans: 19 Intemal st S0urces winlar | 2.1 | Wim?
Spec. capacty 50 WIVK par 7 TFA Dimosummer, 3.2 Wi

Duden: Wi 12 %he focr area

Treated fiocr araa 66.1 m Roquirements Fultiled?*
Space heating Heating demand 248  kWhim®a) 25 KiWhitm'a)
Haating l0ad 11 wm?
Space cooling Overall specif space cooling demand M‘.’
Cooling load Wim*
Frequency of ovarheating (= 25 °C) 46 %
A Hestng Setramadticon, Dy
Primary energy suddary 1-0:::'.'“, qmu‘.:«nux sociareay 128 m-h) 132 kWhwm‘a)
DHW, space heafing and suxiany elactricity &3 kKWhiim’a)

Spaciic primary anergy recduction through solar slectricy kWnI’mzal

Airtightness Pressurzation test result ny, 0.9 m 11n

C=]

Building envelope Exterior iInsuason to ambiont air 0.12 WiImK)
Average U-Values Exterion iNsulation uderground Wilm*K)
interior insulation 10 amblent air 0.19  Wim'K)
Imenior insutation underground 0.14  Wim'K)
Thermal bridges Al 0.00 WI(m*K)
Windows 0.90 WimK)
Extemnal doors WHmM*K)
Ventilation system Effective heal recovery eficiency | 87 % | -
* gmply H6kd. 238 MESNG. - NO MEGUIGMST
EnerPHit building retrofit (According to heating demand)? yes

This was one of the first EnerPHit projects in the UK and the learning curve was steep for
both PH designer and certifier. We had to allow for error in all calculations and assume

worse performces for insulation & windows during design stage. The building was small and

the client was concerned for every m2 of area lost to internal insulation. It was a real

balancing act to get the insulation right!
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