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Mechanical Systemsin High-Rise ResidentialBuildings

Introduction

A literature review andfield surveyof 150 organizations
representind?5,000 dwelling units in 260 buildings was
undertakemo determineypical practice, aswell asstate-of-
the-art,of the mechanical(plumbing, heating,ventilating
andair conditioning)systemsn high-riseresidentialbuild-
ings.

ResearchProgram

The 1981 CanadiarCensusndicateshat apartmentlaving
lessthan five storeysconstitute16.3 percentof occupied
private dwellings, while thosehavingfive or more storeys
(high-rise) constituted percent. Themulti-storeyhigh-rise
segmentangesfrom low-costrentalapartmentgo luxury
condominiumsTheyfrequentlyconsumea higherdensity
ofenergy providealowerstandaraf comfort,anddemon-
stratea disproportionateshare of physical defectswhen
comparedo low-risehousing.Further the ultimateowner
and usergenerallyhave little or no involvementin the
constructiorprocess.

Findings

» Electric baseboards the most popularform of heating
andhasthe fewestoperationakcomplaints.Centralgas
boiler(s) with hydronic perimeter(baseboardlnits are
nextin popularity.In Montrealvirtually all installations
areelectricbutthroughthe Prairiesit isunusualif gasis
notused Oil heatingsystemsarelimited tothe Maritimes
andthe North.

« Virtually all buildings(95 percenthavea centraimake-
upair systemsupplyinginto the corridorwhereit passes
throughdoor undercutsand cracksinto the individual
suites.Two respondenteportedthatairwasductednto
thesuitesin atleastoneinstanceandtwo otherbuildings
usedatransfergrill betweerthe corridorandsuites.The
make-upair systemsypicallyrun continuouslyalthough
theymaybeturnedoffviatimeclockgo conservenergy.

» Forty-eightpercentof the buildingshad simple central
exhausskystems 14 percenthadavariationon acentral
arrangementand38 percenthadindividual kitchenand

bathroomexhaustfans. Central exhaustsystemsfre-
guentlyarecontrolledn thesamemanneasthemake-up
airsystemwhile local manualor humidity switchescon-
trol the individual fans.

Ventilation systemperformanceand/or air leakage,or
movementwereresponsiblefor the greatesnumberof
complaints.

Systemcommissioningvasfrequentlyreportedo beless
than satisfactory.

Approximatelyone-thirdoftheunitswereair conditioned
by permanenfnon-window)equipmentCondominiums
accountedor 38 percentof theseunits. Commonareas
andlobbiesare normally air conditionedif thesuitesare;
however the corridor make-upair systemgenerallyis
not.

» Approximately75 percenthavedomestiovaterheatedht

acentrallocation. Most of the remaindehaveelectrical
unitsin eachsuite,while therearesome high efficiency
gas installations in southwesterrOntario. The current
approachin B.C. is to electrically “heat trace” mains
ratherthan providea recirculationloop andpump. Ap-
proximatelyl10 percentofthe installationsare heatedy
the spaceheatingboiler. Eighty per centof the central
systemdaveinsulatediping.

Fifty-threepercent of the buildingshadheatedgarages,
24 percenthadunheatedandtheremaindeeitherhadon
gradeor openparking structuresParkingin coldercli-
matestendedto be in enclosedheatedareas.Sixty-one
percentofthe heatedgaragesisedelectricunit heaters.
In Montrealtherewere84 percent.

Garageventilationwas normallyunheated72 percent).
Hearecoverywasnotincorporatedn anyinstallation78
per centof the systemswere controlledby carbonmon-
oxidedetectorsTheremaindewereeitheroperatedon-
tinuously,viaatimeclock,orhadmanualintervention.

Servicesn unheatedjaragesre protectedrom freezing
viatraceheatinginsulation,constructingaheatecteiling
spaceor usingdry standpipeandsprinklersystems.
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» Routire operatig and maintenane tasks are normally
performal by thebuilding janitor/superintendent.arger
organizatios may hawe skilled resourcs in-hous but
modg (78 per cen) also utilize outsice contractors.

* Problens associatd with operatirg and maintenance
skill requiremergare biaseltothe perceptios of owners,
operatorsdevelopes ard propery manages as 74 per
cert of the survey respondergwere from this group.

Implication s for the Housing Industry

A numbe of recommendationfor researchdevelopment
and demonstratio activities aredefined They include:

 creation of amultidisciplinay review pané to balance
functiond priorities (e.g lowerenergy consumptionim-
proved comfort energy source etc) and budge con
strainsfor activitiesto beundertaken;

« developmenhof practical economica systensto control
infiltration and odou transfe while providing quality,
economicaventilation;

» preparatio of good-practie manuas reflecting current
knowledge It was found tha problens were mod fre-
quently dueto personalrathe than collective lack of
knowledge;

» enhancemdrof educatim and skills upgradimg through
coursa at communiy collegesvidecs defining operat
ing, servicirg and maintenane functiors for systems,
enhancig commissioningetc.;

» developmenof innovatiwe electrc baseboatcontrols;

< demonstratio of contrd strategis and hed usagemeter
ing for hydrontc systemsand

« developmehard adoptia of building codes which pro-
vide cleare definitions of systen performane require
ments Currert reference sud as “in accordane with
goad engineerig practicé are aproblen form.ary prac
titioners.

Projed Manager Wayre Webster

Researb Report H VAC SysterminMulti-UnitHigh-
Rise ResidentiaBuildings (1991)

Researh Consultant LeslieJones and Associates
A full report on thisresearchprojetis available from

the Canadian HousirgInformation Centre at the ad
dress below.

HousingResearth at CMHC

Unde Part I X ofthe Nationd HousirgAct, the Gow

ernmen of Canadprovidesfundsto CMHC to con
dua researt into thesocial economtand technical

aspecs ofhousirgandrelatedfields andbundertake
the publishirg and distribution of the resulis of this
research.

This factsheeisone of aseriesintended ¢ informyou
of the nature and scope of CMHC's technica re-
seardiprogram.

The information in this publication represergthe lateg knowledge availabe to CMHC at the time of publication ard has been reviewed
by expersinthe housirg field. CMHC, however assumeno liability forary damageinjury, expenseor loss that may resut from use of

this information.




