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* The Clients
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Longwood Low Energy House 1991
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Why cavity wall?

Advantages

« Familiar method for UK builders

* West Yorkshire planning requirements
 Thermal mass — acts as a heat store

* Budget restraints

Disadvantages

. I

.+

arder to get air tightness detailing correct
arder to test as you are going along



Passivhaus standard

Comfort
Air-tightness 0.6ach @ 50Pa
Surface temp  |>17degC —— Comiort
(windows)
Summer_ Max 10% Comfort
overheating >25degC
Vent ~30m3/hr.person <_ Comfort

Energy

Energy
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L PHPP software considers;

« U-values for all elements, windows, doors, walls, etc
« Thermal bridges

« Shading

* Window orientation

« Ventilation

* Climate

« Domestic hot water demand

« Solar domestic hot water

» Electricity

* Bollers
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Key features
* Detached 3 bed dwelling with integral two
storey sun space

* One of first certified Passivhaus buildings
In the UK

« Expected to be the first Passivhaus built
using traditional cavity wall construction

« £140K budget
 Build starting May 2009
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Key features of Passivhaus

* Super insulation

* Minimising thermal bridging

« Stringent airtightness measures
* Minimising thermal bypass

* Mechanical ventilation heat recovery
(MVHR)
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Super insulation

Target: U-value of less than 0.15
W/m2K for external envelope.

« Cavity (300mm) fibreglass batts

* Roof void (500mm) fibreglass quilt
« Under groundfloor (225mm)
polyfoam insulation.

Target: combined U-value of 0.8
W/m2K for windows
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Minimising thermal bridging

Measures taken to minimise

thermal bridging at junctions

(eg between the ground floor
and walls and at window and
door openings).
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Stringent airtightness measures

Leakage target: less than 1m3/h/m?2.

Measures include:

» Wet plaster coating to interior walls
* Floor slab carried across the top of
the blockwork of the inner leaf of the
wall

« Attention to airtightness detall
around window and door openings
and junctions between floors, walls
and roofs.
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Minimising thermal bypass

~ ¥

4t

Minimisation of air movement

around insulation in cavity wall ;.) T O

and roof void through B LA
windtightness detailing

Ao

Infiltration of Ventilation or Air rotation
external air by venting by natural
natural or forced convention
(wind) convention around

insulation
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Mechanical ventilation with heat
recovery (MVHR)

The PAUL Comfort Ventilation
system used can transfer up to
90% of the heat from the
outgoing air to the incoming
air.
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Insulation

Uw inst.* = 1.84 W/m2K

A

320

Uw = c. 0.8 W/m2K

Yw = 0.26 W/mK

Schematic drawing based on an example from proceedings of the Passive House Conference
2006 for renovation of typical German construction using PH standard window. Freundorfer,

Kaufmann and Krause

*Im X 1m window
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90

160

Insulation Uw = 0.8 W/mZ2K

Yw = 0.00 W/mK

Uw inst. = 0.8 W/m2K

Schematic drawing based on an example from proceedings of the Passive House Conference
2006 for renovation of typical German construction using PH standard window. Freundorfer,
Kaufmann and Krause
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Conventional detail Denby Dale detalil
1 I
Data column Fow Mame | Ufactor nami Length mm | U Factar L0 wikm Diata colurmn Fow hlame | Ufactor nam: Length mm | U factor L20 wikm
5 17 LzOUF  Esernal 3856 0.7 0.2523 5 16 L2DUF  Euternal 317.00 07333 0.2515
T 15 L20 inc glazs External 322 55 0.8090 0.2609 T 18 LzDine glass External 32255 0.8100 02613
u 17 L2Oinc Wall Internal 1299.24 03130 04057 u 17 L20 inG Wall Internal 134255 0.2630 0.361
Y 17 wall  internal 100000 01014 04014 W 7 wall Irternal 1000.00 01014 01014
i 17 W 17
A 17 b 17
Uframee For EM 10077-2 Window Cale. dimension U-walue heat Flow Uframe For ER10077-2 Window Cale. dimension U-walue heat Flow
mm | W2k Wimk mm | wWimzk Wimk
L20 with insulation replacing glazing 02523 L20 with insulation replacing glazing 02515
Glazs from miodel | thickness 44 oy Glazss from model | thickness 44 0.7
width 130 01331 width 180 01331
Frame from model 127 U Frame 0.333 Frame from model 127 U Frame 0.932
Fsi Spacer far EM10077-2 Window Cale)  dimension U-value heat flow F=i Spacer for EM10077-2 Window Cale|  dimension| U-value heat Flow
mim | wWim2k wimik mm wWim2k wimk
LD with glazing 0.2609 L2D with glazing 0.2613
Glass from model | width 130 0.EZ0 01173 Gilass from madel | width 140 0E20 017a
Frame width 127 0.939 0.1132 Frame width 127 0932 01183
Psi Spacer 0.024 Psi Spacer 0025
F'si Window Installation according to Pa:  dimension | U-value herat flow Fsi window Installation accordingto Pa:  dimension| U-walue heat flaw
mim mak Wmi mm | wimazk Wimk
L2D) with wall 04057 L200 with wall 0.36M
L2D) without wall 0.2503 L20 without wall 0.2613
ol all from madel Ll L 0.1034 K— wall from model 1020 0.1014 01034
Eealinsrallakion 0.042 Psi Installation_\__-0.004

W inst 0.042 W/m2K Y inst -0.004 W/m2K
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Installation ¥-Value Installation Y-alue
Left | Right | Sill Head Left | Right | Sill Head
w || 1w | 1 | e <@ W || | o | e
W) W) W mk) W (mik)

1.00:0.00 0.00: 1.00  0.025: 0.042 1.00;0.00:0.00;1.00; 0.025 | -0.004
1.00:0.00:0.00: 0.00: 0.025 0.042 1.00;0.00:0.00:0.00; 0.025 | -0.004
0.00 0.00i0.00 1.00: 0.025 0.042 0.00:0.00:0.00;1.00; 0.025  -0.004
1.00:.0.00 1.00 0.00  0.025 0.042 1.00.0.00:1.00; 0.00; 0.025  -0.004
0.00 0.00:1.00 0.00 0.025 0.042 0.00:0.00:i1.00:0.00:0.025 :-0.004
0.00 0.00 . 0.00 1.00 0.025 0.042 0.00:0.00i0.00;1.00; 0.025 :-0.004
0.00 0.00 1.00 0.00 0.025 0.042 0.00:0.00:i1.00:0.00:0.025 :-0.004
0.00. 0.00 1.00 0.00 0.025  0.042 0.00:0.00:i1.00:0.00:0.025 :-0.004
0.00 1.00 1.00 0.00 . 0.0265 . 0.04% 0.00:1.00:i1.00:0.00:0.025 :-0.004
0. 00 1. 001 00 0 00 0 025 0 010 0.00:1.00:i1.00:0.00:0.025 :-0.004
1700 1 001 00 1 00 0 055 0 0as 1.00:1.00:i1.001.00: 0.025 :-0.004
0. 00 1 001 00 1 00 0 05 0 0ae 0.00:1.00:i1.00;:1.00:0.025 :-0.004
1700 0. 00 1. 00 1.00 0 025 0 04z 1.00:0.00i{1.00:1.00: 0.025 : -0.004
0.00 1.00 1.00 1.00 0.025 : 0.042 ggg 122 122 122 ggz: ‘ggg:
1.00:1.00:1.00:1.00: 0.025: 0.042 : : - : - e

1.00:0.00i{1.00:1.00: 0.025 : -0.004
1.00:0.00:1.00:1.00: 0.025: 0.042

0.00:1.00:1.00:1.00:0.025:-0.004
0.00:1.00:1.00:1.00:0.025: 0.042

1.00:1.00:1.00:1.00:0.025:-0.004
1.00:1.00:1.00:1.00: 0.025: 0.042

1.00:1.00:1.00:1.00:0.025:-0.004
1.00:1.00:1.00:1.00: 0.025: 0.042
G L R IER I EGER o 025 0. 04z 1.00:1.00:1.00:1.00:0.025:-0.004
1'00 1'00 1'00 1'00 0'025 0'042 1.00:1.00:1.00:1.00:0.025:-0.004
: : : : - : 1.00:1.00:1.00:1.00:0.025:-0.004
SRR PR Iyl 0.02510.042 1.00:1.00:1.00:1.00:0.025:-0.004
000 ERGIUON EIOOI ROy 0.025 : 0.042 1.00:1.00:1.00:1.00:0.025:-0.004
1.00:1.00:1.00;1.00;: 0.025; 0.042 170 T T 0T e e 02s T 0 o0d
1.0 1.0 (1.0 1.0 i 0.025; 0.042
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Conventional detalil

| Treated Floor Area | | 104.4 ‘;mz
Store Applied: Monthly Method PH Certificate: Fulfilled?
Specific Space Heat Demand: 16 kWh/(m?a) 15 KWh/(m?a) Mo
Pressurization Test Result: 0.3 h! 06 p! Yes
Specific Primary Energy Demand
[DHW. Heating, Cooling, Auziliary and Household 82 kth[mza] 120 wahiim®a Yes
Electricity]:
Specific Primary Energy Demand 2
(DHW, Heating and Auziliary Electricity]: 42 kWh/(m"a)
Specific Primary Energy Demand 2
Energy Conservation by Solar Electricity: kWh"f{m a]
Heating Load: 1 Wim?
Frequency of Overheating: 2 o over 25 “C
Specific Useful Cooling Energy Demand: kWhl.f[mza] 15 Whj(mza}
Cooling Load: 11 W m®
Denby Dale detail
| Treated Floor Areac] | 104.4  m?
a H
Applied: Monthly Method PH Certificate: Fulfilled?
Specific Space Heat Demand; 14 KWh/(m*a) 15 KWh/(m®a) Yes
Pressurization Test Result: 03 Kt 06y Yes
Specific Primary Energy Demand
[DHW, Heating, Cooling, Auziliary and Household Eﬂ kth[mza} 120 Hu“-IhI{mza) Yes
Electricity):
Specific Primary Energy Demand 2
(DHW, Heating and Auziliary Electricity): 40 kWh/(m*a)
Specific Primary Energy Demand 5
Energy Conservation by Solar Electricity: kWh"f{m a]
Heating Load- 1 mez
Frequency of Overheating: 2 o5 over 25 “C
Specific Useful Cooling Energy Demand: kth[mza} 15 th{mza)
Cooling Load: 11 Wime
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Junction and Optimising
Performance
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Installed U Value 0.75 W/m2K
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Roof External Wall Junction
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Performance Results

0.31m3/(hm2) @ 50Pa
Part L requires 10m3/(hm2) @ 50Pa

0.33 ac/m2/hr
Passivhaus requires 0.6ac/m2/hr

Space heating need 13 KWh/m2/annum?
Passivhaus requires 15KWh/m2/annum
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Certification
Documents

O W ARM: Low Energy Bullding Proclice awarded this building the
certificate:

Quality Approved Passive House

The cermficanion is based solely on design data proofs and speciMicanons by the client gven
o e OWARM Low Energy Bullding Practice for e purpose of cerificanon.
ONARM Low Energy Building Praclice has checked and approved energy balances
accordmng 1o these dara.

Quality assurance Of CONSITUCUON WOrk Was nor subject of s cemmcauon. By this
coruficamion @WARM! Low Encrgy Bullding Praclice @kes no warramy for any faults
In design and‘or execumon of the bullding.
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* Full set of drawings including shading,
construction detailing, M&E layouts, etc

« Technical Specification particularly U values for
all relevant components and materials

« Technical Specification for ventilation and
heating including commissioning data

 Air Tightness certification
« Declaration from Construction Supervisor
* Full photographic evidence
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The necessity for clear well thought through and
consistent detailing

* The need for open communication channels between the
design and construction sides of the ‘team’

* Imperative to share all knowledge of ‘why and how’
between all involved, from designers to site operatives

« There is no substitution for care with pride
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High quality construction?
. Traditional building process

Partner- Fases
activitiy

order sketch- pre- Final Execution | Lead After sale
design design design services

Builder

Architect

Engineering

Constructor
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High quality construction?
. Improved building process

Partner- Fases
activitiy
order sketch- pre- Final Execution | Lead After sale
design design design services
Builder
Engineering
Constructor
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High guality construction?
. Passive House building process

Partner- Fases
activitiy
order sketch- pre- Final Execution | Lead After sale
design design design services
Builder
Architect

Buildingteam

Engineering

Constructor
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* The Clients
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 The Builders
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* The Heating Engineers
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* The Architect
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