
A Fresh Look At Default Air Changes In UK Domestic Properties

Context
One of the details that transpired from the Heat Pumps Unconference (Energy 
Systems Catapult June 26 2023) was the issue of inaccurate default data used in 
heat calculations. This can lead to inflated heat pump specifications pushing up 
costs and complexity while reducing efficiency.

I have gathered the available evidence to inform the debate on the scientific (or 
otherwise!) basis for default air change rates used currently in heat calculations. It 
is unclear where the current defaults originate.
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Observations.
“Analysis of the results suggests that installation of replacement windows in UK dwellings 
significantly reduces background infiltration rates, and that 65% of dwellings in the UK would 
have a predicted heating season mean air change rate below 0.5 ac/h after the installation of 
new windows”
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Observations
This study was a small study of modern timber framed properties. But figure 2 above quotes 
previous research that puts the ‘average’ ACH of UK properties at around 0.5 ACH ( using the 
divide by 20 ‘rule of thumb’).
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Observation “The average air permeability of the 21  dwellings is 7.92 m3∙h-1∙m-2.” 
which equates to  0.4 ACH using the divide by 20 rule of thumb.
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Data and Observation

This extract shows a 0.4 ACH for pre 1975 buildings in Ireland

This last bit of data is not from a peer reviewed study but is informative, along with a comment 
by Build Test Solutions technical director Richard Jack. A pulse test is an alternative to the more
traditional ‘ blower door’ test.

You can see that the vast majority of properties are below 0.9ACH suggesting a ‘default’ 
average at around half that figure.

The Divide by 20 ‘rule of thumb’



A blower door or Pulse test is used to measure the leakiness of a property. The property is 
pressurized to 50Pa and results are derived. In order to give a meaningful figure for the property
in normal operation the results are divided by 20. This is often where confusion sets in because 
some results are published before this division and some after. The figure used in heat 
calculations is the divided by 20 figure. 

There is evidence that this ‘divide by 20 rule of thumb’ is underestimated and should be 
adjusted to ‘divide by 39’ for accuracy. See the conclusion below taken from a study of 5 houses
in the East Pennines. Note that the average ACH for the properties is 0.17 ACH.
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