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Experimental site – Ås, 30 km south of Oslo
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The file of the meteorological station BIOKLIM of the

Norwegian University of Life Sciences (NMBU)

3d ultrasonic

anemometer
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Insulated test house in cross-laminated timber (CLT)
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In-situ measurements – Overview of temperature
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• 10 selected days (variation in 3d wind speed and direction)

• Both pressurization and depressurization; 8+8 tests during a day

• In total: 158 tests

< 250 mK

likely that a satisfactory zero flow 

pressure difference can be obtained.
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In-situ measurements – Overview of wind conditions
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pressurization depressurization

ISO 9972: ‘A wind speed near the ground that exceeds 3 m/s or a meteorological wind 

speed above 6 m/s is unlikely to satisfy the zero-flow pressure difference requirement.’

In-situ measurements – Overview of wind conditions
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pressurization depressurization

ISO 9972: ‘A wind speed near the ground that exceeds 3 m/s or a meteorological wind 

speed above 6 m/s is unlikely to satisfy the zero-flow pressure difference requirement.’

3.89

6.80

One would expect that Days 7, 8 and 10 would satisfy the zero-

flow pressure difference requirement

WHILE

The Days 1-6 and Day 9 would not satisfy it 

One would expect that Days 2, 4, 6, 7, 8 and 10 would satisfy

the zero-flow pressure difference requirement

WHILE

The Days 1, 3, 5 and Day 9 would not satisfy it 
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ISO 9972:2015 – Criteria control
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Building leakage rate results (sample: Days 1-7)
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ISO 9972:2015 – Results
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ISO 9972:2015 – Results
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ISO 9972:2015 – Results
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ISO 9972 criteria control
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Criteria control - Discussion
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• The wind-based criterion in ISO 9972:2015 generally predicts the likelihood, 

HOWEVER fails to predict the non-likelihood of zero-flow pressure difference 

requirement;

• The days 7, 8 and 10 have fulfilled the requirement both in the pressurization and 

depressurization tests.

• The days 3, 4 and 6 also fulfil the requirement both in the pressurization and 

depressurization tests.

• The vast majority of tests during the day 5 also fulfil the requirement (only 1 out of 

8 fails in pressurization and 2 out of 8 in depressurization)

• The days 1, 2 and 9 show the worst performance.

One would expect that Days 7, 8 and 10 would satisfy

the zero-flow pressure difference requirement

WHILE

The Days 1-6 and Day 9 would not satisfy it 

One would expect that Days 2, 4, 6, 7, 8 and 10 would

satisfy the zero-flow pressure difference requirement

WHILE

The Days 1, 3, 5 and Day 9 would not satisfy it 

Criteria control – The role of turbulence intensity (?)
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• On the day 5 - pressurization: the one test that fails to fulfil the requirement has the 

highest turbulence intensity among all tests, i.e. 25.5%, while the other tests have 

between 15.5 and 19.5% (approximately).

• On the day 5 - depressurization: the two test that fail to fulfil the requirement have 

the highest turbulence intensity, i.e. 21%, while the other tests have between 17.5 and 

19.5% (approximately).
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Summary of results – Steady state analysis | Pressurization
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Pressurization: Coefficient of determination & mean wind speed

Day 7: High turbulence intensity! 
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Summary of results – Steady state analysis | Depressurization
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Depressurization: Coefficient of determination & mean wind speed
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Probability density function of wind speed - Pressurization
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Probability density function of wind speed - Depressurization
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Wind direction and coefficient of determination
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Probability density function of wind direction and coefficient of

determination
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• Pressurization and depressurization: different performance with respect to the fulfilment of the 

criteria as per ISO 9972; Pressurization fulfils ‘easier’ the criteria compared to depressurization

• Pressure difference sequence and lowest target pressure difference show the highest failure 

potential, after the zero-flow pressure difference criterion

• Over 25% of the tests would have been rejected by the ISO, however they fulfil the zero-flow 

requirement.

• Wind fluctuations and turbulence intensity increase the likelihood for failure of the zero-flow 

requirement as well as the uncertainty of the test(s), even in favourable (according to ISO 9972) 

wind conditions

• Wind direction against relatively big leakages increases the uncertainty of the test(s)

• The variation in wind direction is important: when wind direction changes a lot (and therefore 

the pressure distribution around the building), the test becomes more reliable. 
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Thank you for your attention!
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