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Air TightnessAir Movemer and Indoa Air Quality in British Columbia

High-Rise Apartmern Buildings

Introduction

Inmary high-rise apartmenbuildings air leakage through
exteria walls, betwea units ard to and from service
chass provides the majority of ventilation Unplanned
leakage can resut in problens with indoa air quality
(IAQ), moisture energy costsand ventilation.

Lif e safeyy may even be aconcen if firebarriess arenot
well sealelagain$ smole passage.

In orde torespom to thes concernsCana@Mortgage
ard Housirg Corporation (CMHC) commissiond a con
sultart toevaluae the following characteristis of several
British Columbg high-rise apartmeibuildings:

« air leakage,

« indoar air quality, and

* air movemenmpatterns.
Air Leakage

Fivehigh-riebuildings rangirgfrom sevento eleven sto
ries werestudied Two had been builtinthe early80sand
threaverenew. All wereequippe withelectric baseboard
heating The study found:

» Therates of leakag inapartmenbuildingscan vary

considerabt from building to building, and from floor
to floor withinaparticula building.
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« Ofthefivefloors whos depressurizatintes data has
sufficiently highcorrelation coefficients four have sim-
ilar rates of leakage The averagNormalizel Leakage
Area (NLA) forthes floorsis 1,25 cm2 per m2of enve
lopearea Thisis 1.8 timesgreatethan themaximum

allowabke NLA for R-200 houses Theremainirg floor
had an NLA of 3.17 cm2 per m2 of envelog area.
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Comparative leakage at-40 Pa

+ The greatessourceof airleakage from modto least,
are:

elevato shafts;

+ floorsand ceilings;

stairwel doors;

sliding glass patio doors;

* suitefanswith ineffectivebackdraf dampersand

+ various othe servie shafts.

Fireplaces were nat significart source of leakage.

* Itwould appeatha stakeffed makes the leakagfrom
maja shafs morepronouncd on highe floors.

The protocd usd for leakag testirg (establishig the
protocd for measurig air leakage ard air flow patterrsin
high-rise apartmenbuildingg wasfound to be difficult to
implement particulary in large occupia buildings.
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Occupamnconceris and wind conditiorscaneasily prevent
prope ted conditiorsand datacollection.

Indoar Air Quality

Numerows minor IAQ problens were encounteredbut
conditiorsaregeneraly very goad inthesbuildings The
IAQ of the buildings studied is highe than in average
commercié buildings ard highe than in single family
dwellings containirg similar ventilation technology.

Theonly potentialy seriots problem discoveréwas rela
tively high concentratios of carba monoxice (CO) due
to poa gara@ ventilation within one of the buildings.
Spdtestirg showel COlevekin excesof unofficial com
fort levelsin the lobby and on the top floor.

The concentratia in the lobby was equato Healh and
Welfare Canac Residentia Exposue Guidelines for
eight-hour exposure.

Moisture problens associaté with rain penetratio were
encounterdin ead of the threebuildings tested There
were velty few othe moisture-relaté problens discov
ered.

Air Movemern Patterns

Overal ventilation is generaly adequatin mog of the
high-riee apartmerd tested. The lack of contrd with
respet to volume and location of ventilation can cause
comfort problens ard structurd concerns Build-up of
dirt, lint, grease etc on suite exhaus fan backdraft
dampes can rende them ineffective Exhaus fanswith

ineffective badk flow preventim becone significant
sourca of infiltration.

Conclusions
Air Tightness

Airleakagwasfoundto be approximate} twice the level
allowedin R-200 houses.

The discrepang is overstatd due to the lack of suite
exhausfan sealing Mostof theair leakageinto the suites
couldbe tracalto deliberaéopeninginthebuilding such
aselevato shaftsstairwells garbag chutesexhausfans
andopenirg windows.

The only othe noticeabéthrough-wal air leakag entered
the suites throuch the electricd outles on the outside
walls.

Indoor Air Quality

Indoar air quality of the buildings studiedherenwashigher
erthanaverag for commerciabuildings and highe than
in singlefamily dwellings containirg similar ventilation
technology Therma comfort can be compromise by
excessieinfiltration dueto wind and stad effecL

Moistur e Problems

Wate penetratio from outdoos iscomma in high-rise
apartmenbuildings Wind-driven rain penetratio was
reportal by the tenants No problens associatd with
moistue penetratio of walls from theinside of any of the

buildings werediscovered.

Although we encounterd no evidene of seriols conden
sation thepossibility of structurd ard subassemigldam
age was a concern Constahpassie ventilation during

cold weathe helps to maintah suite relative humidity at
comfortabk levels.

Mechanicd Ventilation

Build-up of dirt, lint, grease etc on suite exhaus fan
backdraf dampes can rende them ineffective Exhaust
fans with ineffective bad flow preventim becone signif-
icart sourcs of infiltration. Undergroun parking,
garbag disposdand combustiom ventss presemventilation
desig challengswhich are often overlooked.

Overall Ventilation

Overal ventilation isgeneraly adequate Thelack of con
trol, however can caug comfort problens and structural
concerns.
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Afull report on thisresearclprojed isavailable
from the Canadian Housirg Information Centre at
the addres below.
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