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ThermalTestingof Wall Sectionsin theNorthwestTerritories
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Thesevereclimatein theArctic createsauniqueenviron-
ment that may, overtime, reducethe insulatingvalueof
compositewall sections. Factors include shrinkageof
wood members,shiftingof structures,anddegradationof
individual componentswithin the walL This may create
air spacesbetweenthe insulationandthe studs,allowing
for convectiveloopstofonri.

This projectevaluatedthe thermalperformanceof com-
positewall sectionsin Arctic housingto determineif sig-
nificant reductionsin theinsulatingvalueof thewall sec-
tions hadoccurredasaresultof theharshArctic environ-
merit.

Test Program
Theprojectinvolvedin-situtestingin fourhousingunits in
RankinInlet,NorthwestTerritories,thatwereof different
stylesandconstructedin differentyears.Theperformance
testingincludedinspectionsusinginfraredthermography
equipmentandcontinuousmonitoringusingguardedhot
boxcalorimetryinstrumentation.Theinfraredthermogra-
physcanswereconductedfirst to ensurethatthewall sec-
tions selectedwereproperlyinsulatedandof typicalcon-
structionpractice.EffectiveRSIvaluesof thewall sections
weredeterminedfrom thedataobtainedfrom continuous
monitoring with the calorimetry instrumentation.These

Sample of calorimeter test results
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measuredvalueswerethencomparedto theoreticalvalues
which were calculatedusingindividual componentther-
mal resistancevaluesandaceountingfor thermalbridging
of studsandstrapping.

TABLE #1: Summary of Results
House Measured Calculated % duff.

2
2

3.6
5.1

3.2
4.5

-13
-13

3 2.1 3.6 +42
4 5.4 4.8 -12

Conclusions
Theresultsfrom testingwall sectionsin fourhousingunits
suggestthat significant reductionsin insulatingvalueof
compositewall sectionshavenot occurred.Themeasured
RSIvaluesof threeof thefour houseswerefoundto be in
line with theoreticalcalculations.For HouseNo. 3, where
themeasuredeffectiveRSI valuewas significantly lower
thanthe theoreticalRSI value,a field inspectionof the
wall sectiondid not revealany indicationof degradation.
Thedeviationbetweenfield andtheoreticalvaluesfor this
houseisprobablydue to equipmentmalfunction.It is rec-
ommendedthat detailedinfrared thermographyinspec-
tionsbeconductedin manyhouses,encompassingawide
varietyof wall constructiontypes.

Typical hot box calorimeter installation



Theinformationin this publicationrepresentsthelatestknowledgeavailable
reviewedby expertsin thehousingfield. CMHC,however,assumesno liabil
of this infonnation.
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Afull reporton thisresearchproject isavailable
fromtheCanadianHousingInformationCentreat
theaddressbelow.
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Under Part IX of the National Housing Act, the
GovernmentofCanadaprovidesfundsto CMHCto
conduct research into the social, economic and
technicalaspectsofhousingandrelatedfields,andto
undertake the publishing and distribution of the
resultsofthisresearch.
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