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Overview

• Introduction
• Experimental setup
• Results
• Conclusions
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Airtightness in 
Belgian dwellings

Standard construction practice

Low energy houses

Designed for airtightness

Introduction
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Airtightness in Belgium

Mean n50-value of detached dwellings
1995: 10.0h-1

2010: 5.5h-1

2020: Nearly Zero Energy Buildings 0.6h-1 ?

The building industry requires practical guidelines!

How important is the window-wall interface?
Which products perform well?

Little information on masonry walls in literature
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Introduction
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209 windows

Class 4 Class 3 Class 2

n50 [h-1]Class 1 Class 2 Class 3 Class 4

Air flow [m³/h] 1367.1 737.8 246.1 82.0
standard 11.28 27% 144% 5% 2%
low energy 2.00 150% 81% 27% 9%
passive house 0.60 503% 271% 91% 30%

An ‘average’ dwelling:
Exterior volume Ve: 617 m³
Interior volume Vi: 453 m³

Area building shell Ab: 426 m²
Area windows Aw: 43.4 m²

Experimental setup: calibrated test rig
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Experimental setup
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Experimental setup: measuring extraneous air leakage
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No window sill
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Experimental set-up
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EN 12207
EN 1026

Results
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• Air leakage per meter @ 50Pa (including corners)
• 14 details tested for standard configuration

•Window trim
•Plastered reveal

• 1 detail tested in a passive house wall
• Collaboration with manufacturers and contractors
• Results: 0.00 to 33.07m³/h/m

3 Classes:
• Poor: q50 > 3.3 m³/h/m
• Average: 0.33 m³/h/m < q50 < 3.3 m³/h/m
• Good: q50 < 0.33 m³/h/m
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Average
Poor

Good

Results
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1.06m³/h/m
1.77m³/h/m

30.78m³/h/m 11.64m³/h/m 1.36m³/h/m
0.00m³/h/m2.90m³/h/m
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1.06m³/h/m
1.77m³/h/m

1.36m³/h/m
0.00m³/h/m
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0.19m³/h/m
2.90m³/h/m 0.13m³/h/m

0.08m³/h/m
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0.10m³/h/m
0.03m³/h/m
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Results

Poor

Average
Good

An ‘average’ dwelling:
Exterior volume Ve: 617 m³
Interior volume Vi: 453 m³

Area building shell Ab: 426 m²
Area windows Aw: 43.4 m²
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Conclusions
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• Airtight configurations are possible with
- PU foam + caulking
- Airtight membranes
- multiplex siding + PU foam
- plaster + profile + caulking

• Effect of sill?

• Effect of workmanship?

Thank you for your attention!
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