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100 Princedale Road — paul davis + partners UK Passivhaus Awards 2012

Project Overview

Name: 100 Princedale Road

e Type: Victorian terraced house
Build type: Solid masonry

Location: London

Occupancy: Occupied since March 2011
Budget: £178,290
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Princedale Road, street view
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UK Passivhaus Awards 2012

Project Overview

Project Team:

Client: Octavia Housing
Architect: paul davis + partners \ |
Contractor: Princedale EcoHaus ’
* Technical & Energy Design: Princedale EcoHaus
* Environmental: Eight Associates
e Certifier: Peter Warm
* Project manager: Green Tomato Energy,
* Clerk of works: David Kneale
Funders: Technology Strategy Board
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100 Princedale Road — paul davis + partners UK Passivhaus Awards 2012

Measured Energy Performance

‘Designed’ Primary Energy ‘Measured’ Primary Enerqy

The original design ary Cross data analysis:] 62 kWh/m?2/yr| (area:
energy demand o§81 kWh/m2/yr. Jarea: TFA)

TFA) Energy source: grid electricity (no gas).

The high performance of the hot water
system may be the reason for this very
good result.

Specific Demands with Reference ta the Trested Floor Area

. o Average Daily Electricity Consumption for Each Month (kWh, Apr 11 - May 12)
Treated Flaar Area: ________ 3‘3_9 ________ ‘mt 25
Aaplis: Annual Mathod Tatal Yearly Consumption = 5.436 kWh (1st April 2011 - 1st April 2012
. Treated Floor Area = 87 m*2 H—
Specific Space Heat Demand: 15 kWhi{m’a) 2 Overall Primary Energy Consumptioll = 62 kWh / m*2 / year
Pressurization Test Result: 0.3 Kt
Specific Primary Energy Demand
(DY, Heating, Cooling, Auxiiany and Housahold 31 Iﬂl'll'u'lmaa] 5
Blectricrty): ||
Specific Primary Energy Demand 3
|BHW, Heating and Ausiliary Electricity): 50 KWhi(m"a) o
Specific Primary Energy Demand
Enargy Consarvation by Solar Electricity: KWhi{m?a)
Heating Load: 11 Wim*
5
Frequency of Overheating: 5 Yo 3

Specific Useful Cooling Enargy Demand: KWhi{m’a)

Cooling Load: 8 Wim? 0
April  May1l Jun-dl  Jukll  Augll  Sep-1l  Octdl  Mowll Dec-ll Jan12  Feb-12 Marl2 Apri2  May-12
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100 Princedale Road — paul davis + partners UK Passivhaus Awards 2012

Internal Environment

Principles

- Whole house internal
insulation, continuous
and un-interrupted

PassivHaus standard typically includes:

1 Very good levels of insulation with minimal thermal bridges

2 Well thought out utilisation of solar and internal gains

3 Excellent level of airtightness

4 Geod indoor air quality, provided by a whole house mechanical
ventilation system with highly efficient heat recovery

Main target:

15kWh/m2/year Space heat demand

120 kWh/m2/year primary energy demand

Loorking to achieve maximum comfort

- Whole house airtight
layer, continuous and
un-interrupted

- Whole house
ventilation with a
mechanical ventilation
with heat recovery
system

NN NNV
H

- New triple glazed
windows

| PR
i

- Underground heat-
exchanger
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100 Princedale Road — paul davis + partners UK Passivhaus Awards 2012

Internal Environment

Layouts

Generally the existing
house was in a very poor
state of repair.

- non plane joists

- unstable staircase
- drafty windows

- damp basement

The retrofit proposal
consisted in:

- raised ground floor level
- new internal insulation
- new compliant stair

- new windows

Existing As built

Ground Floor Ground Floor
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100 Princedale Road — paul davis + partners UK Passivhaus Awards 2012

Internal Environment

Layouts

Only 2m2 have been lost on the existing Removal of the
habitable floor levels! chimney breasts to

limit the loss of internal

floor area. - 5

Ground floor layout
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100 Princedale Road — paul davis + partners UK Passivhaus Awards 2012

Internal Environment

Clockwise from left to right

1. Living Room
2. Kitchen

3. MVHR & HW store

4. Triple glazed sash window
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100 Princedale Road — paul davis + partners

UK Passivhaus Awards 2012

Internal Environment

20°C
Temperatures
The house internal temperature data
analysis show constant temperatures
with little variance in comparison
with outdoor temperatures variance
achieving a high level of comfort for
the occupants.

Overheating: Maximum time over 25
20°C

Temperature (°C, Jun 11 - Mar 12)

Variance % time >26°C

2.1°C 4.4%
1.7°C 2.3%

0

Y
&

=i=1st Bedroom  =@FExternal  =*~Living-room  ===Master Bedroom

1.4°C 0.9%

Peak Temperature
37.6°Con June 27th

6.2°C 1.6%

Lowest Temperature -4.1°C
on February 11th

- N g g N " " v g b
N N N s o N N ht e '
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Temperature during peak summer week (°C, 6/24/2011 - 6/30/2011)
38°C
T° Peak day

A

degrees is 4.4% well below the 10%
set by the PH standard.
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100 Princedale Road — paul davis + partners

UK Passivhaus Awards 2012

Internal Environment

C02 concentration (ppm)

Q00
500 |
600ppm |, .\‘/‘/
CO2 concentration: 500
400
The house internal CO2 concentration 300 |
data analysis show a range of 200
100
comfortable values between 500 and .
800ppm which is within the &V S 6 \,ﬁ gﬁ @,ﬁ' &
recommended values. i
iving-room
Linving-room CO2 concentration - Higher Peak Day (ppm, 12/3/11 - 12/4/11)
The CO2 concentration had a peak T [ svsezsear
above 1,000 only once in the year and 2000 - L_/“""““'"‘"‘”’“”
only for 8 hours. ]
1000ppm 1000
~ 8 hours peak
500
Living Room Peak CO2
e @ & @ @ @{”@x@i’& 0@ ﬁe P @0@\%@&@ & °e° i
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UK Passivhaus Awards 2012

Internal Environment

Hu midity' Relative Humidity (%, Jun 11 - Mar 12)
° Variance
100
The house internal humidity data %0 |
analysis show a range of values g v,._/\‘\ 12.9%
between 40 and 60% which is 60
. . o A
within the recommended and 50% | x S~ i
40 - —— 7.8%
comfortable values. -0 |
20
10 -
0 - - - - v
N . N N . M D . .3 . W s
p & \§,- & ?9%:» HGQ:» 05“” .;\.0“:\' thm \‘a{\:» . & p & ?Q,‘,w
=i=1st Bedroom  =EFExternal  =*~Living-room  =*=Master Bedroom
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100 Princedale Road — paul davis + partners UK Passivhaus Awards 2012

Occupant Feedback

Bouchra Bakali

‘I thought it would be nice for a local person from ‘I haven’t been able to take the kids on holiday

the community to get involved in this type of before; it will mean a brighter future for me and the
project and it’s sparked a lot of interest already with kids’

my friends. The main benefit is the savings we will

make on bills — that will mean a lot’. Is your new Passivhaus home as comfortable as any

other you have lived in?

‘Even more so. it feels normal, it feels like

home..'’
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100 Princedale Road — paul davis + partners UK Passivhaus Awards 2012

Design Philosophy/ Innovation

U values:

Exterior wall: 0.106

Roof: 0.151 B ey
Floor: 0.143

Windows: 1.15

Doors: 0.54

= metal farrings halding the insulation

15mm Duraline plasterboard

150mm Insulation quilt

Existing masonry extarmal wall

Continugus air tightness layer

Thermally contained restraint rod
resin anchored into axternal wall

18mm 0SB board screw
fined fo timber floor joisis

:l' I 203102 PFC chased into partywall
L1y

i

1

1

Mew timber floor joists notched into
naw beam. Sizes to be confirmed
by Structural Emgineer [225x50 thc)

1Mo, layers of 15mm duraline

S0mm Insulation quilt

15mm Duraline plasterboard

ventilated cavity

e
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100 Princedale Road — paul davis + partners UK Passivhaus Awards 2012

Design Philosophy/ Innovation

U values:

Exterior wall: 0.106
Roof: 0.151
Floor: 0.143
Windows: 1.15
Doors: 0.54

47mm metal frame o create

drained cavity

150mm Insulation polyurethane

[ 1

Existing masonry extarnal wall

15mm Dwuraline plasterboard

Continuous air tightness layer

L 22mm O5B board

50mm Insulation quilt

-‘-' Continuaws air tightniess layer

150mm Insulation board

— 22mm maring ply board
100:x50mm concrete fins

Existing retaining wall

L to craate woid
. L 120mm concrete laid
; *1;: to falls of 1:20
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100 Princedale Road — paul davis + partners

UK Passivhaus Awards 2012

Design Philosophy/ Innovation

Wall Build-up & air-Tightness System

This construction system has the
following benefits:

- Straightens the walls

- Provides insulation

- Provides a vapour barrier

- Provides air tightness

Brick - S

Fixing ferrings il

150mm insulation E

OSB board A
airtight layer \

50mm insulation

Plasterboard finish
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100 Princedale Road — paul davis + partners

UK Passivhaus Awards 2012

Design Philosophy/ Innovation

Ventilation schematic

- Whole house ventilation with MVHR combi unit
- The unit switches the system to warming or cooling using the cellar floor heat
exchanger

Input 30m3/h

Input 30m%|g ut 30m3/h Extract 45m3/h

125mm Hoomm

Manual damper

Input 45m3/h
Extract 45m3/h

Extract 30m3/h

Extract 45m3/h

Non ret@en valve

on return valve

ventilation
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100 Princedale Road — paul davis + partners

Design Philosophy/ Innovation

Production of hot water

UK Passivhaus Awards 2012

- Provided primarily by solar thermal panels connected to 2x cylinders, one integral of the
MVHR combi unit

- Top-up can be provided by the small air source heat pump integral of the MVHR combi unit

Additional hot water cylinder to
provide a back up for primary
cylinder when solar energy is low
or insufficient or for when high
water consumption is needed.
Both hot water cylinder stores
the hot water that heated during
the day and supplies it for use
later.

Primary hot water cylinder within
the MVHR unit
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100 Princedale Road — paul davis + partners UK Passivhaus Awards 2012

Aesthetics

Construction — Windows

Before After
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100 Princedale Road — paul davis + partners

UK Passivhaus Awards 2012

Aesthetics

Pre-existing letter
box in door panel

New letter box installed recessed in
existing brickwork wall, outside the
thermal envelope to avoid any
potential thermal bridges or
airtightness issues.

New letter box

New insulated timber door
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100 Princedale Road — paul davis + partners UK Passivhaus Awards 2012

Other sustainability features

Below ground heat exchanger

- =
. »

Monitoring ongoing...

Foam Glass OSB airtight layer Insulation
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100 Princedale Road — paul davis + partners

UK Passivhaus Awards 2012

Costs

Construction cost including labour & material:

- Cost/m2is £1,550
- Total cost: £178,290
- Area GIA 115m2

- The project was awarded £150,000 funding budget
via the Retrofit for the Future programme.

- Payback time for the energy saving measures
estimated to be between 15 and 20 years.

Non energy saving measures £90,812 -Roof £1,554
Energy saving measures £87,478 | ———> [-Insulation + cold bridges resolution
(steel beams) £23,676
TOTAL £178,29 Windows + ext doors £32.007 —> R&D elements
-Mechanical ventilation & hot water &
heat exchanger (below ground) £30,240
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100 Princedale Road — paul davis + partners UK Passivhaus Awards 2012

Further information

www.greenoctavia.org.uk
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