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Airtightness Testirg of Air Barrier Connectim Techniques

Introduction

Thecreatio of an effectiveair barrie requiresthe creation
of an airtight sed betwea individud elemens of the air
barrie (for example individud shees of gypsum board).
This sed mug remah intad unde temperatue and
pressue conditiors which can vary dependig on where
the air barrie islocated. 1 the air barrig islocated on the
room side of the insulatirg material the temperatue will
reman fairly constamatarourd 20°CIf theair barrieris
locatel on the exteria side howeve (water-resistant
drywal or Tyvek, forexample) the temperatuemay vary
from -20°Cin winter to 65°C in summer.

Sine temperatue has a dired effed on strength,
adhereneand connectim creep itis essentibto take this
factarinto consideratia in selectirg air barrier materials.
Cana@ Mortgage and Housirg Corporatim (CMJbIC)
therefoe commissiond a study of the behaviou of
severd air barrig connectim technigus when submitted
toapressuedifferentid andextremaof temperatugover
aprolongel period.

Ted Program

In all, 23 assembliswere tested Eadwas exposéto a
pressue differentid of 150 Pa for five months Testing
took place at -200G 200C or 650C dependig on the

natueof theelemens of the systen andthe position of the
air barrig inthe wall.

Results

The amoun of deterioration for eat of the assemblies
testal isindicatel by the increag in airleakage from the
beginnirg of the ted to theend Detailed resuls appeain
the following table. Air leakage expressé in cubic
metres of air per metre lengh of joint per hou (m'/h-m),
was measurdunde apressue differentid of 75 Pa.

None of the sample testal at -20'C sufferad damag or
lost airtightness At 200G the teg samplswith open cell
gaskets she¢ typeair barriess or minerd wod improved
their airtightnes due to an accumulatio of dug on or
within thejoints. Ted samples with closal cel backer
joints and EPDM gap gaskes lostpat of their tightness
dueto greatelosses atthejoint ends due to shrinkage At
650C the spun boundelolefin pape was completey torn
offits staplescausimgit tocompletey loseits airtightness.

The acrylic sealig joint sampls were extensively
damaged All the joints crackel and one of the 12.7 mm
(1/2”) joints poppel out completey over several
centimetres It was nat possibe totake afinal airtightness
measuremeron this sample.

Material s or Assemblie s Tested

Material Air leakage Air leakage Change in air leakage
Description befor e testing after testing
No mu/h~m* at 75 Pa m3lh~m* at 75 Pa

‘cubi ¢ metre s ofair per metre length of joint per hour

| Closed ceii backer rod 0.0756 0.0777 +3%
(initial compression = 30%) (200C)

2 Closed cell backerrod 0.0437 0.0749 +71%
(initial compression = 50%) (2000)

3 Open cell backer rod 23.90 21.86 -8.5%
(initial compression = 50%) (2000)

Open celi gasket
(compression = 20%)
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Materlals or Assemblies Tested

Material Air leakage Air leakage Change in air leakage
Description before testing after testing
No ms/h~m* at 75 Pa m/h~m* at 75 Pa
‘cubic_metres of air per metre length ofjoint per hour o
4 Open cell gasket 12.75 11.78 "6
(compression = 40%) (ZOOC)
5 Mineral wool (width = 12.7mm [1/21) 14.11 1411 0%
(low compaction density) (200C)
6 Mineralwool (width = 12.7 mm [1/21) 5.232 5.05 -3.5%
(average compaction density) (200C)
7 Mineral wool (width = 12.7 mm [1/21) 1.706 1.743 +2%
(high compaction density) (200C)
8 Polyethylene + mineral wool 0.5888 0.5647 -4%
(12.7 mm [1/21) (200C)
9 EPDM gap gasket 0.0638 0.0787 +23%
(12.7 mm [1/21) (200C)
10  Wood - urethane 0.0602 0.0599 -0.5%
(12.7 mm [1/21)- aluminium (200C)
11 Adhesive tape on water resistant drywall joints (11-1) 0 (-200C) (11-1) 0
(Spacing = 12.7 mm [1/21) (11-2) 0 (650C) (11-2) 0
12 Adhesive tape on water resistant drywall joints  (12-1) 0 (-200C) (12-1) O
(Spacing = 6.35 mm [1/41) (12-2) 0 (650C) (12-1) 0
14 Adhesive tape on spun bonded olefin (14-1) 0.02/9)200C)  0.0252 -9%
paper joints (14-2) 0.0315 (-200C) 0.0307 =29
(14-3) 0.02586 (650C) Nil Tightness —
15 AdNESIve tape on perforated 5-1) 0.7740(200C) U.5276 -32%
polyethylene air barrier joints } 15- 2; 1.5452 (-200C)  0.5257 66%
(15-3) 3.1669 (650C)  2.2351 23%
16 Interior sealantjoints (Acrylic) - width = 6.35 mm 0 (200C) 0
(1/4") - wood-sealant-aluminium -backer rod
17 interior sealantjoints (Acrylic) - width = 12.7mm 0 (200C) 0
(1/2") - wood-sealant-aluminium - backer rod
18 Interior sealantjoints (Silicone) - width = 6.35 mm 0 (200C) 0
(1/4") - wood-sealant-aluminium - backer rod
19 interior sealantjoints (Silb,ne) -width = 12.7 nTn (1/Z') 0 (200C) 0

-wood-sealant-aluminium - backer rod




Materials or Assemblies Tested

Material Air leakage Air leakage Change in air leakage

Description before testing after testing
No nWh-m' at 75 Pa milh~m* at 75 Pa

‘cubic_metres of eir per metre length of joint per hour

20  Exterior sealantjoints (Acrylic) - (20-1) 0 (~200C) 0

width =6.35 mm (1/4~

- wood-sealant-aluminium - backer rod (20-2) 0 (6500) 0.9998
21 Exterior sealant joints (Acrylic) - (21-1) 0 (-20CC) 0

width = 12.7 mm (1/2") -

- wood-sealant-aluminium_- backer rod (21-2) 0 (65°C) Nil Tightness -
77 Exierior sealant joints (SMcone) - (22-1) 0 (-20CT) 0

width = 6.35 mm (1/4")

- wood-sealant-aluminium -backer rod (22-2) 0 (6500) Q
23~ EXTerior seatant %omts (ATIYIIT) (Z3-I) 0 (-20CC) 0

- width = 0 - watferboard

-sealant on surface of waferboard (23-2) 0 (65CC) 0
24 Exterior sealantjoints (Acrylic) (24-1) 0 (-20CC) 0

-width = 3.18 mm (1/8) -

waferboard-sealant—waferboard (24-2) 0 (6500) 0
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Conclusions ResearciReport: Air TightnessTestson Components

Siliconebasesealanandtheadhesivéapeshowedperfect
adherencgualitieswhatevethe conditions.

The spunbondedolefin paperandacrylic basesealant

shouldnot beusedatconnectionsvherethe temperature
may be high. Spunbondedolefin papershouldnot be

attachedwith staplesif it is expectedto actas an air
barrier.

Giventheir high permeability,opencell gasketsmineral
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Under Part IX of the National Housing Act, the
Governmentof Canadaprovidesfundsto CMHC to
conduct researchinto the social, economic and
technicalaspectof housingand relatedfields, and to
undertakethepublishingand distribution ofthe results
ofthisresearch.

Thisfactsheets one ofa seriesntendedo informyou
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Afull report on thisresearctprojectisavailablefrom
theCanadianHousinglrjformation Centreatthe
addresdelow.

The information in this publicationrepresentsthe latest knowledgeavailableto CMHC at the time of publication, and hasbeen thoroughly
reviewedby expertsin the housingfield. CMHC, however,assumesno liability for any damage,injury, expenser lossthat mayresult from use

ofthis information.



