


Designing & building a Passivhaus using 

standard UK building techniques



• The Clients



Longwood Low Energy House 1991



Why cavity wall?

Advantages

• Familiar method for UK builders

• West Yorkshire planning requirements

• Thermal mass – acts as a heat store

• Budget restraints

Disadvantages

• Harder to get air tightness detailing correct

• Harder to test as you are going along



Passivhaus standard

Air-tightness 0.6ach @ 50Pa

Surface temp 

(windows)

>17degC

Summer 

overheating

Max 10% 

>25degC

Vent ~30m3/hr.person

Heating 15kWh/m2a

Primary Energy 120kWh/m2a

Energy

Comfort

Comfort

Energy

Comfort

Comfort



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

• Boilers



Preliminary Design 2007



Denby Dale Passivhaus 2009

Supported by:



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



Elevations



Floor plans



Key features of Passivhaus

• Super insulation

• Minimising thermal bridging

• Stringent airtightness measures

• Minimising thermal bypass

• Mechanical ventilation heat recovery 

(MVHR)



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

Super insulation



Measures taken to minimise 

thermal bridging at junctions 

(eg between the ground floor 

and walls and at window and 

door openings). 

Minimising thermal bridging



Leakage target: less than 1m3/h/m2. 

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 detail 

around window and door openings 

and junctions between floors, walls 

and roofs.

Stringent airtightness measures



Minimisation of air movement 

around insulation in cavity wall 

and roof void through 

windtightness detailing

Minimising thermal bypass



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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Ψw = 0.26 W/mK

Uw = c. 0.8 W/m2K

Insulation

Masonry

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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The effect of window position and 

insulation wrapping

Uw inst.* =  1.84 W/m2K

*1m x 1m window
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90

Ψw = 0.00 W/mK

Uw = 0.8 W/m2K

Masonry

Insulation

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

The effect of window position and 

insulation wrapping

Uw inst. =  0.8 W/m2K



Conventional detail Denby Dale detail



Ψ inst 0.042 W/m2K Ψ inst -0.004 W/m2K

Denby Dale detailConventional detail



Conventional detail Denby Dale detail



Conventional detail

Denby Dale detail



Strip Foundation and Ground Floor Slab to 

External Wall Junction







Intermediate Floor to External Wall 

Junction







Installed U Value 0.75 W/m2K

Window External Wall 

Junction and Optimising 

Performance













External Door Threshold Detail





Roof External Wall Junction

















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













Documentary Evidence

• 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 



On site lessons

• 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 



High quality construction?

Partner-
activitiy

Builder

Architect

Engineering

Constructor

Fases

order sketch-
design

pre-
design

Final 
design

Execution Lead After sale 
services

• Traditional building process
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DESIGNTEAM

High quality construction?
• Improved building process
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Buildingteam

High quality construction?
• Passive House building process



• The Clients



• The Builders



• The Heating Engineers



• The Architect




