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Wet-Sprayed Celluloselnsulation in Wood-Frame Construction

Introduction

Celluloseinsulationis usuallyinstalleddry in horizontal
cavitiessuchasattics. Manufacturerslaimit canbeused
in vertical cavitieswith an adhesivebinder if water is
addedasit isblowninto thecavity. The wateractivateghe
binder,which setsthecellulose.

Manufacturersclaim wet-sprayedcellulose insulation is
cheaperto installand works betterthanglass-fibrebaus
becausé leakslessair, transmitdessnoiseanddoesnot
absorbasmuch moisture. Theyalso claimthatthe water
will notdamagewnoodframingandsheathing.

CMHC commissioneda test project to evaluatethese
claims. The project’sobjectiveswere todetermine:

thedrying ratesof building materialssurroundinghe
celluloseinsulation;

* whetherbuilding materialswould suffermoisture
damage;and

» whethercelluloseinsulationwould be an effectiveair
barrier

The TestHouse

Testingtook placein atwo-storey,detachedvood-frame
house in Alberta. The housewas built to R-2000
airtightnessstandards. Its attic and subfloorrim joist
junctionswerenot gasketedndits electricaloutletswere
left unsealedo thatthetestsvould show howairtightthe
cellulosealonewould makethe house.

Dry-blown cellulosewasinstalledin theceilings andwet-
sprayedcellulosein the walls andrim joists. To evaluate
the effectsof different constructiortechniquesthe south
wall of the houseincludedfour sections:

[ T
40' PLYWOOQOD
30
;2‘ .
E ) ~,
]
= 20-¢
c
8 _ %~~ -
2 - o e
% “.- -----H-.--_.-_-
2 ] ™ e L LT TR T RS T e e ey
=
10'7 s | —
o"_IITTT—]]lllellll'lllll_171TT-III]|"||TII
0 240 300 360 - 420

Time (Days)

Average wall moisture contents

CMHC $"2 SCHL

Helping to house Canadians



« standaraonstruction;

« standaratonstructionwithoutapolyethylenevapour
barrier;

* standaratonstructiorwithoutapolyethylenevapour
barrier,andwith several25 mm ventholesthroughthe
exteriorwall (maximumventilalion throughthe wall);
and

* standarcconstructionwith atightly sealeccavity
(minimum ventilation throughthe wall).

Moisture and temperaturesensors were inserted in
sectionsof the north,southand eastalls.

Findings
WoodMoisture

Sections of the frame adjacentto the dry insulation
showechormalabsorptioranddrying rates.After thewet-
sprayedcellulosewas installed, the plywood’s sheathing
moisturelevel increasedo 26% after 30 days,decreased
to nearoriginal levels(15%)after 160days,anddried 1%
moreby theendof thetest(420days).

The framing timbers’ moisturelevel increasedo 22% in

thefirst 10days,driedtoslightly overoriginal levels (9%)
after80 days,andthendried 3% moreby the endof the
test (420 days). From these observationsthe study
concluded:

* plywood absorbednore moistureanddried out more
quickly thanframing timbers;and

« wall andsill timbers hadsimilar absorptioranddrying
rates.

MoistureDamage
The studylookedfor four kindsof moisturedamage:
Corrodedmetalfasteners

Sidingnailstendtocorrode sogalvanizedailswereused
andthe sidingwas madeaswatertightaspossible. About

30% of the siding nails examinedwere at leastpartly

corrodedespeciallywheretheypenetrateavood, because
both the nails’ protective coating and the amount of

moisturevaried.

Wood fungi

The celluloseinsulationcontainedawoodfungicide, but
tracesof fungi were foundin the north wall betweenthe
plywoodandthe framing timber. The fungicideprobably
did not reachthislocationbecausé hadno direct contact
with thecellulose.

ShrinkingandWarping
Saturatedvood usually returnsto its normal dimensions

whenit dries. The wall timbersdid not shrink or warp
abnormally.

Deteriorated bonding in plywood

A vyear after the insulationwas installed, the plywood
panelswerefirmly bondedandapparentlyunaffectecby
moisture.

Airtightness

Whenthe housewas fully constructedandstill verywet,
researchermeasuredarate of 1.58 air changegper hour
(ac/h)at50 Pa

During theyear,testdound air changeratesof 1.95, 2.01
and 2.00 ac/h, at 50 Pa. Whererim joist cavities were
completelyfilled with celluloseyery little airleakedfrom
the ductopenings. In the walls, only electrical outlets
showedhnytraceof airleaks.

Pressuredrop testswere usedto determinewhich wall
componentblockedthe mostair.

The plywood exterior sheathingwas the principal air
barrier, followed by the gypsumboard,polyethyleneand
cellulose. Thejoints in the sheathing,originally 3 mm
wide, had swollen almost tight; this increasedthe
plywood’s airtightness. Wing holes in the interior
gypsumboardinterconnectednhany cavitiesandreduced
its airtightness.If theelectrical outletshadbeensealedor
the plywoodjointsmadealittle looser,theresultsof these
testsmight havebeendifferenL The cellulose was not
very effectivein reducingair flow.

OccupantsComments
The occupant®f the housemadethreemajorcomments:

 Heatingcostswere low duringtheyearof thetest.
» The housewas quieterthananyothertheyhadlived in.

 Thecelluloseinsulationin the basemenshouldhave
beencoveredo protectit andpreventhereleasef

cellulosefibresinto theair. Cellulosdibre isnotknown
to beharmful,but theinsulationbindercould contain
chemicalsvhich mightbe.

Conclusions

» Wet-sprayedelluloseinsulationnearlysaturatesvood
framing, butwithin six monthsthe framingwill dry
almosto thelevel beforeinstallation,evenduring
winter.



+ Sill platesandwall studggainedandlost moistureat
abouthe samerate. This suggestshatmostof the
sprayedmoisturedid notdrainthroughthe sill plates.

* Theinsulationdriedfasterin the wall sectionswhere
therewashigh ventilationandno polyethylene.
Insulationexposedo theindoorsdriedfasterthan
insulationin closed-ircavities.

» Thedrying ratewasaffectedby air temperatures,
humidity, ventilation of theinsulatedcavity, orientation,
timeallowedbeforeinstalling gypsumboardandother
constructiorconditions.

 Oneyearafterconstructionthe househaddeteriorated
little. Somenailswereslightly corrodedandafew fungi
were foundin onewall.

« Celluloseinsulationis not aneffectiveairbarrier.
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Afull reporton this researchprojectis available
fromthe CanadianHousinglnformationCentreat
theaddresshelow.

HousingResearchat CMHC

Under Part IX of the National Housing Act, the
GovernmenbfCanadaprovidesundsto CMHC to
conduct research into the social, economicand
technicalaspectsofhousingandrelatedfieldsandto
undertakethe publishing and distribution of the
resultsofthisresearch.

Thisfacts/wetis one of a seriesintendedto inform

you of the nature and scope of CMHC's technical
researctprogram.

Thi Rwearch and_Development Hnghlnghts

o ghts, or for more informa‘ﬁon on CMHC
- housmg resmrch and mfonnanon p]ease contact

one: (613) 748-236‘7 .
(613) 748-2098

Cene pubhcauon est ‘amm dlspcmble en frangm

Theinformationin thispublicationrepresentshe latestkknowledgeavailableo CMLIC atthetime of publication,andhasbeenthoroughly
reviewedby expertsin the housingfield. CMHC, however,assumeso liability for anydamageinjury, expenseor lossthatmayresultfrom use

of thisinformation.




