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Effectivenessof a Hard-Connected Duct
asa Sourceof Ventilation and Make-Up Air

Introduction

The NationalBuilding Code of Canadg1990) requires
newhousego be equippedvith amechanicalentilation
systemcapableof providing atleast0.3 air changeger
hour(ach).

Thesystemmustalsobe capablef supplyingmake-upair
to preventdepressurizationevels that may lead to

combustiorspillage.
The simplesimethod of providing both ventilation and
make-upair is to install apassiveductwhich allows the

entryof freshoutdoorair. However ductsofthistypemay
causecold drafts and are sometimes blocked off by

homeownersvhodo not understandheirpurpose.

An alternativeapproachis to supply fresh outside air
throughaductconnectedo thefurnacereturn airsystem
in housesvith aforcedairheatingsystem. This provides
asupplyof freshair which canbedistributedthroughout
the housdy theheatingsystem. It alsotendso pressurize
the house reducinghepossibility of backdrafting.

Unfortunately this systemalsohasits potentialproblems.
The furnacefan can besetto runevenwhenthefurnace

itself is not operating. This provides continuous
ventilation butcanleadto colddraftswhenthefurnaces
noton. If thefanis not operatingconstantly the system
maynot provideenoughmake-upair whenthefurnaces
not operating, leading to combustion spillage or
backdraftingor insufficient ventilation.

If the incoming fresh air is too cold, it may cause
condensatioron the furnaceheat exchangerjeadingto
prematurecorrosion. This canbe preventedby the useof
apre—heaterbut thereare no standardgor suchdevices,
andtheiroperatingcostmaybe high.

In order to addresstheseconcerns and evaluatethe
effectivenesf the hard-connecteductas a sourceof
ventilation and make-up air, CanadaMortgage and
HousingCorporation(CMHC) commissioneé projectto
collectfield dataon the system. This projecthad several
objectives,andtookplacein severalphases.
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Schematic of the hard-connected duct system as a source of ventilation and make-up air
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TestProgram

HeatExchangeénspection: The first phaseof theproject
soughtto determineif connectinga freshair ductto the
returnair systemwould causgurnaceheatexchangerso

rustprematurelydueto condensatiorausedy thecold
incoming air. Heatexchangersin several housesin

Ontario,AlbertaandBritish Columbiawereinspectedy
service techniciansand comparedio similar systemsin

houseswithouthard-connectefteshair ducts.

Owner Survey: The consultantsnterviewedowners of
severalhomescontainingthe systemo ascertainvhether
such systemswere causing cool drafts. Ownerswere
askedabouttheir familiarity with and operationof the
ventilation system,any comfort problems(suchas cold
drafts producedby the systemwhenthe furnaceis not
operating) andwhetherthe housevas too dry duringthe
winter (apossiblesign of excessventilation).

High Wail SupplyOutlets: Oneproposedsolutionto the
problemofcolddraftsistheinstallationof highinsidewall

supplyoutlets. Thesecanbe usedo supplyslightly cooler
air thanfloor diffuserswithout causingdiscomfort. To

determinethe practicality of theseoutlets, two heating
contractorswere asked to calculate the additional cost
requiredo installthem.

Another solutionto colddrafts is to useaduct heatetto
temper fresh air to a comfortable temperature. The
operatingcostof thisapproactwasalsocalculated.

TestHouse: A testhousewasusedo measurair flows,
temperaturesand pressuresduring various modes of
ventilationsystemoperation.

Findings

HeatExchangemspections:No signsof prematurdieat
exchangercorrosion were found in the few houses
inspected. However, this does not indicate that such
corrosion will not occur. Only one of the systems
inspectedwas in continuous operation (the worst-case

scenario). Thefurnacefansin mostsystemoperatecbnly
whenthefurnacecameon.

Evenin the coldestregionssurveyed,ncomingair flow
rates and temperatureswere not sufficient to cause

condensatioron the heatexchanger. It shouldbe noted,
however, that the ventilation flow ratesin thesehouses

weremuchlessthanthatrequiredoy theNationalBuilding
Code.

The fresh air ducts in B.C. were not insulated and
apparentlywerenot experiencin@nycondensatiorjkely
becauseof themild climate. All ventilationductsin the
Albertasamplewereinsulatedandenclosedvith avapour
barrier. Theventilationductsexaminedn Ontariousually

had somefibreglassinsulation wrappedaroundthe first
few feetfrom thewall penetratiorandno vapourbarrier.
Theoccupantseportedhattheductshadcondensatioon
them mostof thewinter andthat the insulation quickly
becameoakedwith water.

OwnerSurvey: Mostownerssurveyeknewtheir house
hada fresh air ventilation system,though this may be
partially duetothefactthatmanyof themworkedfor the
utility companiesvhichconductedheinspections.Others
knewthenatureof the systemeitherbecaus¢heyhadhad
thesystemaddedto eliminateamoistureproblemor were
payinghighheatingbills asaresultof thehigh ventilation

ratesproducedin part,by thesystem.

The owners seldomused manualcontrols, if installed,
probablybecaus¢heywouldhavehadto openthefurnace
cabineto activatethefan switch.

A numberofthe homeownersintervieweddid not have
muchunderstandingf thepurposeof freshair ventilation
or the operationof their system. Exceptin British
Columbia,mostfelt thattheirhousewastoo dry in winter.
If thiswastrue, it mayindicatethatventilation levelsin
thosehomesweretoo high.

There were few complaintsof drafts, possibly because
mostof the systemnly operatedvhenthefurnacewas
producingheal

High Inside Wall Supply Outlets: Estimate of the
additional costof high inside wall outlets, comparedto

floor diffusers, rangedfrom $40 to $65 per run. As

previously noted, air from highwall outlets canbe ata
lower temperaturethan air from floor diffusers without
causingcomfortproblems. The reducecheatingdemand
thiscreatesanproduceanannualheatingcostsavingsfor

an averagehouse,of approximately$110. This would
repay the additional cost of the high outlets over
approximatelysix years.

A heatrecoveryventilator (BRY) could alsobe usedto
tempertheincomingfreshair. This wouldresultin ahigh
annualsaving, but would requirealonger paybaclperiod
becausef the higherinitial costof the HRV.

TestHouse: The Edmontortesthouseprovided a great
deal of valuable information about the interaction of
variouspartsof the ventilationsystem.

With anexhausfan operatingandthe furnacean shutoff,
air pressuren the housefell to alevel wherecombustion
spillagewaslikely. Inthissituationboththe freshair duct
andthe combustiorair inletactedasmake-upair intakes.

Despitethe presenc®f thefreshair duct, therewas little
air flowing upstreanthroughthe air returnductswhenthe
furnaceandfurnaceblowerwereshutoff. Insteadthecold



airenteringthroughtheventilationducttravelledtowardsthe
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Qgﬁd'ggsationn the ductsandthe furnace.Wheithefurnace
fanoperatesatasufficiently high rateto produce0.3ac/h, it
will slightly pressurizeatight house(3.3Pa). If thefurnace
itselfis not operating,the combustiorair inlet mayexhaust
indoorair to the outdoors. This canleadto short-circuiting
withthefreshair inlet,if it islocatedcloseto thecombustion
airinlet. Whenan openventor chimneyis present,t also
exhaustslL

Operatiorof the furnacefan brings enoughfreshairinto the
houseto help compensatdor the air being exhaustedy
exhaustdevices. This reducesthe risk of combustion
spillage.
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Afull report onthisresearclprojectisavailable
fromthe CanadianHousingnformationCentreat
the addresshelow.

HousingResearctat CMHC

Under Part IX of the National Housing Act, the
GovernmenbfCanadaprovidesfundsto CMHC to
conductresearchinto the social, economicand
technicalaspect®fhousingandrelatedfields andto
undertakethe publishing and distribution of the

resultsofthisresearch.

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

Theinformationin this publicationrepresentshelatesknowledgeavailableto CMHC atthetime of publication,andhasbeerthoroughly
reviewedy expertsn thehousingfield. CMHC,however,assumesoliability foranydamageinjury, expenserloss thatmay resulfromuse

of thisinfirination.




