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Introduction

In many high-riseapartmertuildings,the main sourceof

ventilationis air leakagethrough exteriorwalls, between
units, and to andfrom service chases. Excessiveair

leakagecanlead to moisture problems,poor indoor air

quality, excessivéheatingcostsandoccupantiscomfort.
Complaintsabouttemperaturéuctuationsandsmellsare
common.

Little is known aboutactualair changerates,pollution
levels,or theincidenceof leakagehroughexteriorwalls.
To rectify this situation,CanadaMortgageand Housing

Corporation (CMIIC) commissioneda study of air
tightness,air movement,and indoor air quality in two
Montrealhigh-riseapartmenbuildings.

TestProgram

Building 1 wasconstructedn 1991. Eachunithaselectric
baseboartheatingplusanair conditioningunit thatserves
all of the rooms. The windows are of high quality, and

electricaloutletsontheexteriorwalls arecarefullysealed.
Building 2 wasbuilt in 1960. Theheatingsystentonsists
of two centralfuel-tired boilers with a hydronic system
distributingheatto eachunit. Thewindowsandbalcony
doorsarethe originalinstalledones.

The studyconsistedf thregphases:anair leakagestudy,

asurveyof potentialindoor air quality problems,andan
analysisof chemicalandbiological pollutants.

Air Leakage Study

Theair leakagestudyrevealedh highlevel of airleakage,
largelyexceedinghe maximum levelsrecommendedy
theNationalResearclCouncilof Canada.

Pressure Leakage rate (1/s-rn’)

differential| Building | | Building 2 | R~onjmendatio
25Pa 1.34 2.79 0.05
SOPa 2.20 4.58 0.10
75Pa 3.01 6.12 0.15

Modifications which couldreducethis leakagerate are
suggestedTheopeningsaroundheelectricakconnections
for thebaseboardeatersin Building 1 could be sealed.
Thewallsandwindowsin thisbuilding aresufficiently air
tight. In Building 2, the doorsandwindows shouldbe
replacedastheyareno longerair tight.

Air Quality Survey

Theair quality surveyinvolvedall the mechanicakooms
andseveralapartmentnits in eachbuilding. This survey
identifiedareagrequiringmoreextensiveanalysis. It also

noted problemswhich could affectthe comfort or well-
being of theoccupants.

In Building 1, severalunits were still being decorated,
leadingto paintandadhesivefumes.

Therewasa smellof gasin the lean-to,andthe make-up
air fanin thehallwayswasequippedvith too small afilter
for theopening. In Building 2, theoutsidefreshair intake
wastoocloseto ground level andto the garbagestorage
area.

No major problems were indicated by the survey of
tenantsandowners. All seemedatisfiedwith the comfort
of their units.

Chemicaland Biological Analysis

Suspectettoublespotsidentifiedin the airquality survey
were analysedfor severalcommon pollutants: carbon
monoxide,formaldehyde 0zone,nitrogen dioxide, nitric
oxide, toluene xylene and gasoline. Exceptfor carbon
monoxidelevelsof all of thesesubstanceseretoolow to
detect.

Where carbon monoxide was detected, the levels

measured were well below maximum acceptable
concentrationsThelow pollutantevelsareprobablydue

to the buildings’ high infiltration levels: anypollutants

producedindoors are quickly diluted by the incoming

freshair.

Results of the microbial analyses were similar:

concentrationsf bacterismandmouldsarelow andpresent
no healthproblem. Two minorproblemswerediscovered.
In Building 1, two types of penicillium notpresenin the

outsideair weredetectedn the testunit. Theirpresence
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was probablythe result of poor maintenanceof the air

conditioner. In Building 2, fusarium bacteriawere
detectednthe laundryroom. Thesecouldcausegroblems
if allowedto develop.

Conclusion

Theanalysiscarriedoutin thesetwo high-riseapartments
showsthatall the occupantsre comfortableand do not
experienc@roblemsconnecteavith theindoor airquality
in their units. It should be pointed out that thesetwo
buildings had beenvery well maintained. The results
might havebeerdifferent if the study hadtakenplacein
lower quality, lesswell—maintaineduildings.

Evenso, it is reasonabléo assumehat theresultsof this
studyare applicableto the greatepart of the high-rise
housingstock.

Seealso:

Air lightness.Air Movementand Indoor Air Quality in
British ColumbiaHigh-RiseApartmenBuildings(90-232).
Air lightness,Air Movementand Indoor Air Quality in
AtlanticRegiorHigh-RiseApartmentBuilding$91-203).
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Afull report on thisresearclprojectisavailable
fromthe CanadianHousingnformationCentre at
the addresdelow.

HousingResearctat CMHC

Under Part JX of the National Housing Act, the
GovernmenbfCanadaprovidefundsto CMHCto
conductresearchinto the social, economicand
technicalspect®fhousingandrelatedfleldsandto
undertake the publishing and distribution of the
resultsofthisresearch.

Thisfactsheeis one ofa seriesintendedto inform
you of the nature and scopeof CMHC's technical
researctprogram.

Theinformationin thispublicationrepresentshelatesknowledgeavailableo CMHC atthe time ofpublication,andhasbeenthoroughly
reviewedby expertsn thehousingfield. CMHC, however,assumeso liability for anydamageinjury, expenserlossthatmayresultfromuse

ofthis information.




