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Energy impact of airtightness

Infiltration heat loss

Infiltration rate

0.33NVDT?

Airtightness
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Correlation between air leakage and infiltration

Infiltration: air movement through cracks and gaps in the building thermal envelope, driven by the wind and buoyancy effect. 

Airtightness
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Energy impact of airtightness
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Energy impact of airtightness

Source: Good practice guide to airtightness by Passivhaus Trust
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Energy impact of airtightness

The growing demand for low-carbon buildings highlights the need for highly airtight homes with mechanical 

ventilation systems in the future. However, concerns have been raised about the dependency of super-airtight 

buildings on the proper functioning of ventilation systems, which could pose risks under certain circumstances.[1]

[1]. D. Etheridge A perspective on fifty years of natural ventilation research

Building and Environment. Volume 91, September 2015, Pages 51-60

Future scenario

Is highly airtight and mechanical ventilated home the future?

Source: Secret Bunker,  New York Time, Web Urbanist 
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Energy impact of airtightness in the UK

Given the fact UK building regulations are unlikely to 
impose highly stringent airtightness requirements in 
the foreseeable future. Relatively leaky homes 
remain prevalent, which highlights the importance of 
gaining a deeper understanding of the energy impact 
of building airtightness in the UK context.
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Infiltration models

International context
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Table 1 Summary of infiltration predicting models
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□ The calculation is based on the energy 
balance, taking into account a range of 
factors that contribute to energy efficiency:

•  materials used for construction of the 
dwelling

•  thermal insulation of the building fabric 

•  air leakage, ventilation characteristics of 
the dwelling,   and ventilation equipment 

•  efficiency and control of the heating 
system(s) 

•  solar gains through openings of the 
dwelling 

•  the fuel used to provide space and water 
heating, ventilation and lighting 

•  energy for space cooling, if applicable

•  renewable energy technologies

Standard Assessment Procedure (SAP)

SAP explained
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UK adaptation-SAP 10.2

Consideration of airtightness in SAP 10.2 

No measurement

Infiltration rate

1. Additional infiltration due to storeys in the dwellings

2. Structural infiltration

3. Ground floor construction 

4. Draught lobby

5. Percentage of windows and doors draught proofed
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UK adaptation-SAP 10.2: Step 1 Input of airtightness

Consideration of airtightness in SAP 10.2 

With a measurement

Air permeability value at 50 Pa 

by a fan pressurisation test

Air permeability value at 4 Pa

By a low-pressure pulse test
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Divide-by-20 rule

UK adaptation
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Original Divide-by-20 rule

N50/20

Adapted version in the UK 

Q50/20

Where, N50 is the building air change rate measured at 50 Pa, h-1

             Q50 is the building  air permeability at 50 Pa, m3/h/m2;

UK context @50 Pa

14

UK adaptation-SAP 10.2
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 Source: The Government’s Standard Assessment Procedure for Energy Rating of Dwellings.  Version 10.2 

Step 1: Input of airtightness measurement
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UK adaptation-SAP 10.2

Step 1: Input of airtightness (Pulse: 0.263×(AP4)0.924)

▪Based on a sample of 
100 UK homes

▪Validation against the 
n exponent profile of 
293k blower door 
tests
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UK adaptation-SAP 10.2
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 Source: The Government’s Standard Assessment Procedure for Energy Rating of Dwellings.  Version 10.2 

Step 2: Shelter factor
A side of a building is sheltered if there are adjacent buildings or tree-height 

hedges which effectively obstruct the wind on that side of the building. 
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UK adaptation-SAP 10.2
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 Source: The Government’s Standard Assessment Procedure for Energy Rating of Dwellings.  Version 10.2 

Step 3: Wind factor
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UK adaptation-SAP 10.2
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Step 4: Effective air change rate

Effective air change rate is then determined based on the ventilation type:

▪ Balanced mechanical ventilation with heat recovery

▪ Balanced mechanical ventilation without heat recovery

▪ Whole house extract ventilation or positive input ventilation from outside

▪ Natural ventilation or whole house positive input ventilation from loft

Then the infiltration heat loss is calculated using

0.33NVDT

+Chimneys, flues, fans, PSVs,
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UK adaptation-SAP 10.2
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Comparison with LBL

Factors LBL UK-SAP

Airtightness Yes Yes

Wind Yes Yes

Temperature difference Yes No

Shelter factor No Yes

Building height Yes Yes

Terrain class Yes No

Leakage distribution Yes (Assumption) No
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UK adaptation-SAP 10.2
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Home Energy Model Consultation

19

20



21

▪Divide-by-rule should be based on UK data.

▪Divide-by-rule for LPP, should have its own equivalent value, rather 
than taking up to 50 Pa.

▪Enhanced understanding of the leakage distribution of UK homes. 

▪Perhaps the temperature difference should be considered too.

When the ratio is favoured

Space for improvement
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An academic perspective

▪A better leakage-infiltration correlation should be considered.
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UK Field Study Results

The sample of field trial test properties is representative of UK 
housing stock, in terms of dwelling size, form, construction, 
ventilation system type and air leakage levels.

The leakage-infiltration ratio has been assessed and the initial 
results showed that the ratios obtained in the field test should 
be double of what is used in the latest SAP (10.2). i.e.  Divide-
by-40 for the blower door, and divide-by-8.6 for the Pulse 
method. 

In comparison with the simple leakage-infiltration ratio, LBL 
model improves the accuracy of predicting infiltration by at 
least a factor of two. 

UK field study- A PhD research
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Thanks
Any questions?
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