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Introduction
Basedon thefindingsofpreviousCMIHC investigationsin
low-rise housingandhigh-riseoffice buildings, thereis
reasonto suspectthat high-riseapartmentbuildings may
haveventilation,airquality, andmoistureproblemsdueto
air leakage.

High-riseapartmentsrely heavilyon air leakagefor fresh
air, and as a result are much leakier and less energy
efficientthandetachedhousing. Mostapartmentbuildings
only provide ventilation air to corridors and common
areas.Comfort-relatedcomplaintsregardingtemperature
fluctuationsandsmellsarecommon,andsuggestpotential
problemswith air qualityanduncontrolledair movement
within the buildings. Air leakage can also lead to
moisture-relatedproblems such as corrosion of metal
framing elementsandbrick ties,or mouldgrowth in wall
cavities. Unplannedair leakage is suspectedto be
widespreadin apartmentbuildings acrossthe country.
However, little is known aboutactualair changerates,
pollution levels,or the incidenceof air leakagethrough
exteriorwalls. A surveyof high-riseapartmentbuildings
is thereforerequiredto confirmor disclaimsuspicionsof
theseproblems.

CanadaMortgage and HousingCorporation (CMHC)
commissionedone such study in the Atlantic Region.
Testingwas conductedon buildingslocatedin St.John’s,
Newfoundland.

TestProgram
Two buildings weretested: a seven-storeybuilding with
51 apartments(Building 1), andasix-storeybuilding with
65 apartments(Building 2).

The consultantsbeganby collecting information which
could be helpful in identifying possible pollutants,
locatingtheir sources,assessingtheeffectivenessof the
ventilation systems, and defining the severity of any
problems experienced. They did this by reviewing
buildingplansand complaintrecords,inspectingdifferent
areas of the building, and interviewing occupants,
managers,andothers.A surveyof the occupantsin both
buildings revealedonly minor problems, with most
complaintsrelatingto air infiltrationproblems. Oncethis
0

wascompleted,thebuildings wereassessedto determine
the requiredtesting.

Three types of tests were performedon the selected
buildings:

(a) Airtightness

One of the primary objectivesfor the testing was to
determinethe airtighinessof the buildings. This was
determinedby measuringthe airtightnessvaluesfor each
floor of eachbuilding.

(b) Air Movement

Air flow patterns for the building were studied by
conductingtracergastests. A specifiedvolumeof tracer
gaswas releasedandair sampleswere takenat different
locationsthroughoutthebuilding overathree-hourperiod.
These samples were then analyzed for changing
concentrationsof tracergas.

(c) Air Quality

Eachbuilding was testedfor variouspollutants whose
presencewas suggestedduringthe information-collecting
phaseof theproject. Theseincludedcarbon monoxide,
carbon dioxide, excessive humidity, formaldehyde,
particulates,volatile organiccompounds,radon,biological
contamination,ozoneandasbestos.

Findings
Testing in both buildings revealedair leakageratesthat
were higherthanCanadianandinternationalstandardsfor
air leakage. Building 1 wassubstantiallyleakier than
Building 2.

Mostof the air movementin Building 1 was theresultof
stack effect, influencedby outsideweatherconditions,
which causedairto travelupthroughthebuilding through
garbagechutes,stairwellsandelevatorshafts. Mostair
movementin the tighterBuilding 2 was due to occupant
activity.

Becauseof its greaterairtightoess,Building 2 hadhigher
levelsof carbondioxide,radonandrelativehumidity than
Building 1. However,all contaminantlevelswerewithin
recommendedguidelines, except for total suspended
particulatelevelsin smokers’apartments.



Air changeratesin theapartmentstestedweremuchhigher
than expected. Design calculationsused to determine
heatersizingassumeamaximumrateof 1.5 air changes
perhour. Measuredrateswere asmuchas6.5 times this
value. This high rate may be a result of the testing
procedure,which didnotrequireall potentialsourcesofair
inifitration to becompletelysealed.However,evenwhen
all air leakagesourceswere meticulously sealed,air
changerateswerehigh.

GeneralDiscussion
Internationalstandardsfor air leakageratesfor apartment
unitsarein the neighbourhoodof oneair changeperhour
at 50 Pa. In order to achievethis, further studiesare
required to determineleakagerates from individual
apartments.

As buildings becometighter,equaleffort will needto be
directedatmaintainingadequatemechanicalventilationto
apartmentunits. Ventilation systemsarebasicin boththe
buildings examined in this study with ventilation
requirementshandledby theopenablewindows. First-cost
considerationsaretheprimeconcernof thedeveloperand
not items which pay over the life of the project.
Improvementsin energyefficiency throughthe reduction
of air inifitration and thesubsequentneedfor mechanical
ventilationto replacetheneedfor openablewindowswill
notbethenorm in building constructionin thenearfuture
unlessdevelopersareforced by regulatorymeansto meet
energy-consumptiontargets.

The buildings examinedin this study demonstratethat
significantenergy wastageis occurring. Air infiltration
contributesto as much as 40 percentof thetotal energy
consumedin building construction,and the buildings
examinedin this study are exceedingthis value. It is
reasonabletostatethat thebuildings examinedarewasting
energyandcontributingtoenvironmentalproblemssuchas
global warming.

While testingrevealedno evidenceof internalmoisture
damage,the high air infiltration ratescouldcontributeto
thepotentialfor waterdamagein theexteriorwalls.

The testing methodologyused for this projectrequires
refinementto becomemorepractical.

Air infiltration methodsfail to emphasizethe importance
of sealinganyandall potentialsitesfor air infiltration into
thetestarea. Quality control of this effect is extremely
cumbersomeandplays havocwith the budgetedtime for
thefield analysis,but it is a vitalpartof thesuccessof the
study.
~ecommencianons
• Conductfurtherairtightnesstestingon bothbuildings.

• Both buildingswerevery leakywhencomparedto
internationalstandards.Furthertestingis requiredin
bothbuildingsto identify primaryleakageareas.

• Createalargebuildingdatabase.

• A largerdatabaseis requiredif generalassumptions
aboutbuildingsin AtlanticCanadaaretobedrawn
from this study. Thetwo buildingscomparedhere,
althoughverysimilar to eachother,arenot typicalof
theconstructionstylein theSt.John’sarea.More
studiesof differenttypesneedto beconductedbefore
generalassumptionscanbemade.

• Assessinfluenceof parkinggarage.

• Furtherair qualitytestingof theunits adjacentto the
parkinggarageis requiredto assessthe impactof the
parkinggarageon airquality.

• Establishmoremeticulousairtightnesstesting
procedures.

• All mechanicalsystemsshouldbesealedwhentesting
externalwalls. Testsshouldalsobeconductedto
determinetheflow ratesassociatedwith the individual
building components.

Seealso:Air Tightness,Air Movementand IndoorAir
Quality in British Columbia High-RiseApartment
Buildings (90-232).

Air Tightness,Air MovementandIndoorAir Qualityin
QuebecHigh-RiseApartmentBuildings(91-205).
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Theinformationin thispublicationrepresents thelatestknowledgeavailab
reviewed by experts in thehousing field. CMHC, however, assumesno liab
of this information.
Project Manager: JacquesRousseau

This factsheet isoneof awidevarietyof housing
related publicationsproduced by CMHC.
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Highlights, or formore information on CMHC
housing research andinformation,pleasecontact:

The Canadian Housing Informatio n Centre
Canada MortgageandHousingCorporation
700 Montreal Road
Ottawa(Ontario)
KI A 0P7

Telephone: (613)748 2367
Fax: (613)748~2098

Cettepublication est aussi dispomble enfrançais

Research Report: FieldInvestigation Survey ofAir
Tightness,Air Movementand IndoorAir Quality in
High-RiseApartment Buildings: AtlanticRegion

Research Consultant:BFL ConsultantsLimited

Afull report on this researchproject isavailable
fromthe Canadian HousingInformation Centre at
the addressbelow.

HousingResearchat CMHC
Under Part JX of the National Housing Act, the
Government of Canadaprovidesfundsto CMHC to
conduct research into the social, economic and
technical aspectsofhousing andrelatedfields, and to
undertake the publishing and distribution of the
resultsofthis research.

Thisfactsheet isone of a series intended to inform
you of the nature and scope of CMHC’s technical
researchprogram.
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