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= \Vloisture-related properties of wood
products

= Moisture accumulation in light-frame walls:

Effects of

— air leakage
L indeoer meisture loads
. . —Wall desigpr
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= Contemporary design
— Nhas some features that are less than ideal from a water-management
perspective

= AWWEF (ccA-treated lumber and plywood)
= 2x6 walls (OSB-sheathed & cellulose-insulated)

— Damp spray - no interior vapor retarder (or e most par
= Garage walls and ceiling insulated (@nd drywalled)
EnVarieus cladding systems
= Spaled combustionigasfurmace”

*SERErgy recovery ventilator
— Exhaust air from bathrooms: makeup air into return ducting
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= ACH50 Of 4.3 (commoen mode testing: garage door(s) closed —
poth overhead and house/garage passage)

— Roughly equivalent to 60% of the houses (that
we've tested) constructed in the 537XX Zip-code

since 1990

— ACH50 of 4.3 = 1300 cfm50; ofiwhich 350 cfm was

L directly thrurenvelope and 950, cfim was, thru series-
. dttached zonesys -
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= Reasonably dry:
— (flooding potential aside from backed-up gutter - Nil)

= Cold climate (7400 HDD - - historically)
— Oct 2001 - May 2002: 6214 HDD

— Sept 2002 - May 2003: 7471 HDD
— Sept 2003 - May 2004: 6971 HDD

_ Sept 2004 - May 2005: 6545 HDD
_ Sept 2005 — Apr 2006: 6229 HDD
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= [Damp spray cellulese installed 6/19/01:
— Building weather-tight, (roof functional, windews in, and
WRB over wall sheathing, but cladding not yet installed)

Drywalled 6/29 — 7/1/01
Painted (interior latex flat) late August, 01
Spray moisture had dissipated by time of painting

Tyvek WRB (very vapor permeable):
o —Various claddings installed late July to,late Sept, 01, =
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= Eight instrumented walll cavities (above grade)

= [nstrumentation in clear-field walls
— Garage had largest expanse of clear-field wall

= Garage sidewall was the only one with
stucco cladding




2001/02: No humidification or (intentional) ERV
2002/03: Norhumidification or (intentional) ERV

2003/04: Design humidity (monthly set-points)
2004/05: Design humidity (monthly set-points)

2005/06: Garage Isolated from house:
— Garage: design humidity level (as before)

— House design load (10 Liters/day release), and run ERV
20rminutesreach hour
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= Based on calculation methodology of ASHRAE
Praft Standard 160-P
— Design value (above average loads)

— Based on the following assumptions
= Higher than average interior moisture sources (14.2 L/day)

= Moderate in-use air-exchange ratio (0.2 ACH) (equivalent to'60
cfm for 18,200 ft3inter. vol. - - - coincidentally’ the vent rate
recommended by ASHRAE Std. 62.2 for acceptable [AQ in a
2200 ft* 3 BR home)

percentile in terms of humidity.level e

— For the aggregatelexistinghiousing|stock; one house in ten will
S hiave higherwinter indoor RH' levels. For houses, it's probably
more like one in three?




fle Intefrlor o

e —————

= Oct: 66%
NoV. 54%

Dec: 45%
Jan: 43%

= Febh: 43%

= Mar: 50%
- = Apr: 59%




= [nterior vapor pressures were at roughly
85% of those that would correspond with
those at design temp/RH levels

—Sealed-combustion furnace




Heavy condensation
on mediocre IGU’s
when outdoor temp
fell below 10° F

But condensation
only on glass - - -
No water on, or
staining of, sash
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Flat-grain lumber porch ceiling
buckled from accumulated
condensation.

OSB siding did not.







e -{J?}_.-‘.-‘.-.-‘:-;“_'; e -~ p




——total humidifier water

humidifier trends o outside temp
Poly. (outside temp)

Poly. (total humidifier water)
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Shows that humidifier input to maintain set-points was inversely

related to outdoor temp (as expected), and that humidifier

Input was usually less than 14 L /day - - - In short, it usually didn’t take as
much water to reach set-points as calculated (remember that 0.2 ACH
vent rate was assumed by calcs)




What happened (in the sheathing) inside the walls?




qufllfﬂéf [8

= Brick veneer (spaced)
= OSB lap siding
— Not furred and furred w.o. vent openings
= Plywood panel (not furred)
— x two
R lime-Portland-Cement plaste),
S atwo (s Gne with interior polyethylene)




Shows that the spaced
siding was only spaced
- - not ventilated.

Soffit facing was on
before furring strips

went up.
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= Disturbingly high sheathing mc levels by
February occurred in all walls (except the
one with interior polyeth) in all heating

SEeasSOons (even the first two - - w.0. any humidification)
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non-instrumented) wall toward end of 4" heating seasop:s="
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2005 mc wk av

gl mc wk av 2005
g2 mc wk av 2005

g3 mc wk av 2005
g4 mc wk av 2005
g5 mc wk av 2005

—X— av Vaisala w all cavity temp 2005
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g5 is the wall with the interior vapor retarder.

2005 rh wk av

g g ° ° O gl rhwkav 2005
A & A é‘ A g2 rh wk av 2005
g3 rh wkav 2005
g4 rh wk av 2005
g5 rh wk av 2005

—X— av Vaisala w all cavity temp 2005

date  Sheathing mc and within-cavity RH, near the
sheathing, show similar trends
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= Poly wall was SW-facing and stucco-clad (the other
siucco-clad istrumented wall spaces were SW-facing too)

= But it was 1-story with modest roof overhang and
functioning gutter
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= Contemporary latex vapor retarding paint
was not as effective as polyeth sheet, but it
definitely helped.




2005 mc wk av

gl mc wk av 2005
g2 mc wk av 2005
g3 mc wk av 2005
g4 mc w k av 2005
g5 mc wk av 2005
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2006 mc wk av

gl mc wk av 2006

g2 mc wk av 2006

A g3 mc wk av 2006

N A 4 . A g4 mc wk av 2006

g5 mc wk av 2006
—X%— av Vaisala w all cavity temp 2006
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- Spacmg the cladding out from the sheathlng
rlesulted’in more rapid springtime moisture
dissipation.

= Sheathing on north-facing walls behind

spaced brick or spaced OSB'lap siding had
more favorable moisture history than
Bsiieatning on south-facingwwalls hehindwun=-s.
. spaced plywoeed panellsiding or behind
“'stucco.




Wall 2 had unspaced OSB siding.
Walls 1 and 3 had spaced brick and OSB claddings, respectively




Springtime reduction in within-cavity RH was slower when cladding wasn’t spaced




Corclusion(s
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= At design interior conditions, in a 6800 HDD
climate, lack of an interior vapor retarder
results in wintertime moisture accumulation
In OSB sheathing (at least in 2x6 walls), - - -

- - sufficient for a 16% mc max In-Service
value (assumed by the APA Engineered
e Woeoed Handbook) to be exceeded.

- = Spacinghescladdingroutirom the WRB
appears to be helpful
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= This quote Is factual, but 1980’s experience

Indicates that decay fungi can eventually do
their (destructive) thing to sheathing on
inter-accumulated moistuie, eachSplinge
. (incrementally’==yearby yean) === ‘Unless
springtime dissipation IS rapid.




e traditional reason for installing a vapor retarder was
exterior paint performance - - - that’s not necessarily the case now
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= Collin Olson of the Energy Conservatory

= Mark Knaebe, Bob Munson, and Joe
Murphy of FPL
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