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FOREWORD 
 
The content presented comes from the VIP (Ventilation Information Paper) “Durability of building airtightness” 
that will soon be published on the Airbase, the AIVC bibliographic database. 
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1 REVIEW OF ON-SITE STUDIES TESTING BUILDINGS AIRTIGHTNESS 

DURABILITY 

 
A literature review of 14 field measurements studies from 8 countries is presented, with various 
numbers and type of buildings which had their air permeability measured both after completion 
and years later. One can draw the following conclusions from the results: 

- Airtightness is not robust: Significant changes in air permeability with time are 
observed for at least part of the tested houses in all studies except one. 

- Airtightness tends to deteriorate after completion: The mean change in air 
permeability is positive for all studies. The average of all mean changes weighted by 
the sample size gives an increase of 24%.  

- Changes in airtightness are very variable: For each study results differ considerably 
between the tested houses, with almost always at least one presenting an improved 
airtightness (by up to 40%) and almost always at least one presenting a very deteriorated 
airtightness (by up to 580%). 

- Changes in airtightness occur quickly after construction: the mean change in 
measured air permeability does not seem to clearly increase with the building age, which 
would mean that changes occur mostly within the first (1 or 2) year(s) of the building 
use.  

- Changes in airtightness in percentage does not seem to be correlated to the initial 

air permeability level. This however means that changes in absolute terms are bigger 
for initially more permeable buildings.  

- Changes in airtightness does not seem to strongly depend on the main construction 

material: both wooden and concrete constructions were sometimes found to have a 
durable airtightness and other times a strongly deteriorated airtightness.  

 
2 KEY FACTORS FOR AIRTIGHTNESS CHANGE OVER TIME 

 
Based on the results of field studies regarding the evolution of the air permeability in real 
buildings, it seems that the air permeability, when it increases, increases in the first years and 



then stabilises. Different factors have been identified in the literature to explain the increase of 
air permeability, sometimes contradicting each other: 

- Building’s natural “movements” with in particular the first house heating that may 
induce the shrinkage of mastics and/or structural timber (Wingfield et al., 2008); 
shrinkage of mastic when a backer rod is not used (Feist et al., 2016; Wingfield et al., 
2008); and structure movements and packing may induce cracking in the junctions 
between the air barrier and penetrations (Chan et al., 2015). 

- External interventions: Drilling hole into the envelope deteriorating the air barrier 
system (ADEME, 2016) (Novák, 2018); installation of cables or ductwork after the 
completion of the building (Verbeke and Audenaert, 2020). 

- Specific building materials and construction types:  
o Uncertain impact of the number of storeys: In (Moujalled et al., 2021) 2-storey 

houses seem to deteriorate more than 1-storey ones, but this probably not a 
predominant factor as according to (Philips et al., 2011) houses generally 
became leakier than the flats 

o Air barrier made by plasterboard seems to deteriorate more in average than air 
barrier made with membrane (Proskiw, 1998) (Johnston and Lowe, 2006) 
(ADEME, 2016) 

o Air barrier made with membrane can however also potentially strongly 
deteriorate: timber frame dwellings showed the largest change in airtightness 
compared to plastered masonry in (Philips et al., 2011). Especially in case of 
exposed wood frame roofs; which seems to deteriorate more than other roofs 
according to (Moujalled et al., 2021).  

- Poor workmanship 
- Unsuitable implementation conditions for adhesives and mastic such as cold and/or 

dusty conditions (Antonsson, 2015). 
It is interesting to notice that, in many studies, the airtightness of some of the tested dwellings 
had improved. Apart from measurement uncertainty, it could be due to the settlement (Philips 
et al., 2011); the user reducing the air inlets to decrease the heating load (Ramos et al., 2013); 
or wood expansion with humidity (Moujalled et al., 2021). 
 

 

3 RECOMMENDATIONS FOR FUTURE FIELD STUDIES 

 
Unfortunately, very few studies have tried to isolate one specific factor to investigate its 
impact on durability. In order to go beyond these factors, field studies shall include in the 
future the following: 

- Ideally, repeated measurements year after year (and even every few months for the 
first 2-3 years) on large sample sizes 

- Questionnaires to occupants to identify drillings made in the air barrier after the first 
test and check with leakage detection consequences of drilling and to check if air 
inlets have been reduced (for heating load reduction purpose as observed by Ramos et 
al. (Ramos et al., 2013)). 

- Information about construction details, products used for the air barrier (compatibility 
of products, whether or not backer rod is used under mastics), the period when the air-
barrier was laid out (during the heating period or not), and whether the air-barrier has 
been heated prior to the first test. 

Moreover, the following recommendations would help to reduce test result variability due to 
the testing procedure: 

- The same standardized procedure should be followed for each test (for example ISO 
9972), including for the calibration of measurement devices. 



- A qualified tester shall perform tests; if possible the same for all tests. 
- The measurement and data analysis methodology should be documented in details so 

that repeated measurements can be performed as closely as prior tests, including a 
precise description of the building preparation (locked/unlocked external doors, etc).  

- Measurements shall be performed in low wind conditions. 
- Airtightness level shall rather be compared at 50 Pa than 4 or 10 Pa. 
- The average of pressurisation and depressurisation shall be used for comparison. 
- For wood houses, tests shall be performed in the same season. 
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