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What is a very airtight building?

Very airtight buildings show a very small ny-value
- the air change rate at 50 Pa of a BlowerDoor test -

Examples:

* Storage halls: n.,=0.03 h'
(oxygen reduction / fireprotection)

* Passive houses: ng, << 0.6 h!

¢ or apartments with small ngs-values

E Iilt'fwerl')_olowl;,i GmbH

What do we see during an airtightness tests
of a very airtight building? (?
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BlowerDoor Multipoint Test
seems to be
very difficult
or
even impossible.



http://www.blowerdoor.com/
http://www.blowerdoor.com/

What happens?
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Questions

Why is it difficult to measure
very airtight buildings?

What does the measurement procedure
should look like in order to obtain
reliable and repeatable measurement results?
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Part of two test points
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Set- Up of one Building Pressure from 0 Pa to 50 Pa
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Answer to one of our questions

Why is it difficult to measure
very airtight buildings?

It takes much longer than usual
— sometimes several minutes —
to get a stable and constant pressure difference
during the test
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Can we define the set-up times
for building pressure differences in practice?
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1) 1
Study from Dipl.-Phys. Joachim Zeller, Germany

Basis of calculations

* ideal gas equation

* Equation for the leakage curve of a building

* assuming a constant airflow (independent of building
pressure)

Pressure set-up times for the following example

» start pressureis: 50 Pa

* target pressureis: 40 Pa

* flow exponent n of the leakage graph: 0,67

* Reach target pressure with a tolerance less than + 0.5 Pa
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set-up time in seconds for different ng,-values
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One Result of the Study from Dipl.-Phys. Joachim Zeller

The lower the air change rate at 50 Pa,
the longer it takes to reach a stable and constant
target pressure when testing a very airtight building.

The time required to achieve
a stable pressure difference (“set-up time”)
is inversely proportional
to the air change rate at 50 Pa (n,).
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Is it possible to determine the time to reach a stable
building pressure for the practice?

Time to reach a stable building pressure [s]
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air change rate ng, [h]
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Differential Pressure (Pa)
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Recommendations for practical work

Estimation of the set-up time
for building pressure:

_9(s/h)
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Example: ngy = 0.03 ht
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Relax and
slow down ©

Summary

Take your time for the measurement
Test procedure for very airtight buildings:

1. Estimate the set-up time for a test point
depending on the planned ngy-value

2. Check:
Is it possible to do an automated test
or
is it better to work with a data logger
software, that provide more
information during the test

3. Check test result and leakage graph

Door GmbH + MessSysteme fir Luftdichtheit » Zum Energie- und Umweltzentrum 1 « D-31832 Springe-Eldagsen » Phone +49(0)5044 / 975-40 = Fax +49(0)5044 / 975-44 = info@blowerdoor.com » www.blowerdoor.com

21

BlowerDoor GmbH

MessSysteme far Luftdichthe

Literature and Links

¢ Brennan, T, Nelson, G., Olson, C. (2013): Repeatability of Whole-Building Airtightness
Measurements: Midrise Residential Case Study. In: Workshop on Building and Ductwork
Airtightness Design, Implementation, Control and Durability: Feedback from Practice and
Perspectives, Washington D.C.

e Leprince, V. (2018): Mesure d’étanchéité a l'air a petit débit
*  Rolfsmeier, S.: Air permeability measurements of very airtight buildings and apartments, in:

Reader BUILDAIR 2019 Rolfsmeier, S: New findings on measurements of very airtight buildings
and apartments, in Proceedings of AIVC 2019

e Zeller, J. (2019): unpublished study on the temporal progress of reaching stable building pressure
* DINEN ISO 9972 (2018)
* DINEN 13829 (2001)

,Patience is when
you can wait longer!”
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Good things take time!

Thank you!
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