
Kirkburton Passivhaus

Applicant: Green Building Store
Category: Small residential project



Project overview

• Location: Kirkburton, Huddersfield, West Yorkshire 
• Construction type: Masonry cavity wall construction
• Construction completion date:  September 2019
• Certification date: 16/04/21
• Gross External Area (m2): 79.2 (footprint)
• Treated Floor Area (m2): 110.4
• Form Factor Ratio (external heat loss area/TFA): 3.65



Energy

• Primary Energy PE or PER (kWh/m2 /a):  114
• Heating Demand (kWh/m2 /a): 15 
• Heating Load (W/m2 ): 11
• Air Changes n50 permeability (@50pascals): 0.42 
• Heat source(s): Mains gas



Team credits

• Client/ Developer: Private clients
• Architect: Derrie O’Sullivan
• Passivhaus Consultant: Green Building Store & Enhabit
• Certifier: WARM: Low Energy Building Practice
• Contractor: Green Building Company



Predicted annual energy gains & losses

Project description & any other claims/ environmental standards
Newbuild cavity wall Passivhaus home built in the clients’ garden and requiring a flat roof to avoid sightlines from neighbouring properties. The 
project aimed to use tight planning in the early stages to deliver cost savings and ‘value engineering’. The aim was to keep at the upper end of 
the Passivhaus criteria in terms of energy efficiency and airtightness. This allowed for greater flexibility with less stringent thermal bridge 
details which were easier to install from a buildability point of view. The main challenge with the project is that it is sheltered by the trees so 
solar gain is limited. 

Predicted losses 
kWh/m2/year

Predicted gains 
kWh/m2/year

47.4 47.4



Architectural Design & Aesthetics



Design statement

• The key factors affecting the house design were the need to meet the Passivhaus
standard and to fit within the constraints of the garden plot site. To avoid sightlines from 
neighbouring properties a flat roof design was chosen. The clients are keen gardeners so 
a design that made the house feel part of the garden and by making the house an 
‘upside down house’ with the location of living space upstairs to optimise views.

• A simple form and contemporary design  with large areas of glazing and shading 
balconies in steel and timber, uses Yorkshire stone that harmonises with the traditional 
character of neighbouring buildings on the edge of the conservation area.

• The house has a very simple rectangular shape, which works well with the Passivhaus
aims. Because it is set down in the garden, there is a separate retaining wall, with a 
bridge across to the entrance door. There is a large living/ dining kitchen area on the first 
floor as you come into the house. The living room has an L-shaped balcony which acts as 
shading for some of the ground floor rooms. The ground floor has 2 bedrooms, a 
bathroom and a garden room.







Summer comfort strategy

• PHPP modelling is suggesting that there may be an overheating problems at the project from high summer 
sun on the south facing elevation. Shading here is quite complex due to there being many trees adjacent to 
the site. The guidance on shading from our certifiers changed during the course of the development of the 
project, and consequently PHPP modelling showed that there was a greater chance of overheating on the 
project.

• To address this the project team needed a good shading strategy to prevent potential overheating at the 
project.

• The balcony, wrapping around the south-west corner on the first floor, offers good shade for the downstairs 
garden room lift and slide patio doors. The large living room fixed pane window has an external roller shutter 
mesh blind, operated electronically.

• The installation of internal inset blinds on the remaining 3 first floor windows was deferred  until after the 
clients have experienced living in the house. These will not be as effective as external blinds, but they are a 
lot cheaper, so will be a sensible approach for these windows should our clients start to experience any 
overheating problems.

• PHPP% of the year overheating: 8%





Performance & feedback

• “Winter in the house was brilliant – that constant warmth that we’d felt at Denby Dale all 
through the house. We love the big PROGRESSION windows and views of our garden, the 
clean air supplied by the MVHR system. The house is incredibly peaceful and quiet, 
sometimes eerily so, with noise blocked so well from the outside sometimes we can’t 
hear the local church bells chime!”

• “The summer was challenging at times but the large external blind, which is now 
automatic,  plus the opening windows and the door onto the balcony meant it was 
always comfortable. Good shading solutions are something that all Passivhaus dwellers 
need to consider carefully. We have still not completely resolved or implemented 
our overheating strategy. We are lucky having an upside-down house and so our 
bedrooms are on the ground floor and therefore cooler.”

Occupant feedback April 2021

https://www.greenbuildingstore.co.uk/kirkburton-passivhaus-strategy-for-windows-overheating/


Gas & Electricity consumption data

Date Gas Electricity

19/06/20 (opening readings) 323 2616

03/07/20 329 2477

04/09/20 354 2868

03/10/20 366 3039

07/01/21 499 3704

03/03/21 604 4112

NB: There is only 9 months’ worth of data as the clients switch utility suppliers in June 2020.

Gas consumption: 281 m3 gas
Units Consumed (Cubic Metres) × Volume Correction (for temperature & pressure) × Calorific Value (energy in each m3 of gas) ÷ 3.6 (convert 
from joules) ≈ Usage (in kWh)
(281 X × 1.02264 × 40.0) ÷ 3.6 = 3193 kWh
Days measured: 258 days
(3193 ÷ 258) X 365 = 4517 kWh/ per annum
Treated Floor Area: 110.4 m2
Approximate space heating + hot water consumption  = 4517 ÷ 110.4 = 40.9 kWh/m2/year



Construction approach
The project built on the Passivhaus cavity wall detailing of the project teams’ previous projects at 
Denby Dale and Golcar. 
• Efforts were made to simplify detailing around window installation. For cost and aesthetic 

reasons the window installation detailing was simplified which increases the thermal bridging 
and PSI values at that junction so the project team needed to design in some negative PSI values 
on other junctions. 

• Previous strategies have involved locating the windows in the centre of the cavity, using 
plywood boxes for structural support and airtightness and bespoke aluminium cavity closers to 
cover the external gap in the cavity. Locating the windows in the middle of the cavity minimised
the thermal bridges and so improved the psi values at these junctions.

• At Kirkburton the windows and doors were located  further to the exterior, ‘in check’ up against 
the stone outer leaf of the cavity wall. Locating the windows and doors next to the stonework 
worsened the thermal bridging and Psi values of the installation. However,  it was modelled 
carefully in PHPP: The PHPP modelling showed that, even with this detail, we could still achieve 
Passivhaus certification without needing to up the insulation specification from the most cost-
effective mineral cavity wall insulation (with a lambda value of 0.037 W/mK), helping with our 
efforts to ‘value engineer’ the project.

• This new detail makes it much easier to install, so we’re able to reduce installation time, without 
the need for supply and installation of aluminium cavity closers. This meant the team could 
reduce costs, both by cutting out the material costs of supply of the external cavity closers, and, 
of course, saving on the costs of installation.

• A by-product of this decision was the aesthetic benefit of being able to use traditional stone cills
for this projectand that the windows will have very deep internal reveals.

• As the windows were positioned out further towards the outer face of the building and because 
the windows are quite large, the project team used Compacfoam 200 rigid thermoplastic 
insulation for extra support. The Compacfoam 200 is bolted to the back of the stone cills to 
helps reduce thermal bridging at this junction.

https://www.greenbuildingstore.co.uk/products/compacfoam-200/


Construction detailing

Structural issues with the foundations 
brought airtightness challenges and changes 
to the foundation detailing. 
The ground conditions were clay and the 
structural engineer recommended using 
Cordek underneath the slab. At previous 
cavity wall projects the slab was on top of 
the insulation – ‘power floated’ – but at 
Kirkburton the insulation is on top of the slab 
which meant that the airtightness strategy 
was taken below the insulation.



Construction detailing

As the Kirkburton Passivhaus required 
a flat roof, the project team had to 
develop detailing that would work 
with cavity wall construction.



Lessons learnt

What was special about this building? 
The Kirkburton Passivhaus is very much a design evolution of the project team’s  
previous cavity wall Passivhaus projects. It looked at improving installation time for 
windows and doors within cavity walls and explored the limits of thermal bridges at 
the window junction while still achieving Passivhaus certification.  It also developed 
some new detailing at the foundation level and also for a flat roof, offering an 
extended blueprint for Passivhaus cavity wall construction. 

What would you do differently?
It would have been preferable if the summer comfort strategy would have been 
agreed and finalised earlier with clients on in the design. The project team also 
might have pushed more on low carbon heating options, such as an air source heat 
pump. 
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