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Study on Moisture Variation in Light Frame Wall with Different
Wall Assemblies (1)
- Evaluation of Improvement with Laboratory Test -*!
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ABSTRACT

The purpose of this study was reducing the moisture accumulation in a wall, which can
threaten the structural safety of light-frame wall and make residential environment poor. For the
purpose, the laboratory test was carried out with different wall assemblies. Vapor retarder and air
gap for ventilation were added to the typical wall. The improved performance of the
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proposed walls was examined through the test with distinct difference of temperature and
relative humidity between outdoor and indoor air conditions. Increased dampproofing per-
formance of additional vapor retarder was effective on reduction of moisture transmission from
inside the house into the wall. However, unexpected high relative humidity was shown in the
wall with two additional vapor retarder because of excessive dampproofing performance or
inadequate location of vapor retarder. And, the open air gap induced the moisture transfer from
inside the wall into outdoor air by ventilation. If the alternative to the induction of moisture
transmission from inside the house into the wall with open air gap can be found, moisture
reduction effect of that will be increased obviously.

Keywords: light-frame wall, moisture transfer, moisture accumulation, condensation, drying po-
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Table 1. Vapor diffusion properties of wall
materials

Vapor diffusion
resistance
(Pa - s - m¥/g)

133 x 107
625 x 10°

Permeance
(g/Pa+s-mP)
OSB* 752 x 107
Gypsum
bOaI' ek

* http://tecotested.com
* http//wwwgypsumorg

Materials

160 x 10°

)\

21 tHRousseau, 2003).
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(water vapor permeance)®] S0 &4EA 3 (water
vapor diffusion resistance)ll B]#3tH(ASHRAE,
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Condensation Solution

----- p,.. saturation pressure of water vapor
— p,. . partial pressure of water vapor

Fig. 1. Condensation in winter.
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Typical Double Triple Open
wrap wrap air gap
é.su'!ing :housewrap Eventilation sheathing
Legend

I gypsum board ': insulation A sensor

Fig. 2. Wall assemblies and location of sensors.

Table 2. Materials for wall assemblies

Materials Specification
Stud 24 SPF lumber
Siding western red cedar bevel siding

Ventilation  home slicker: Nylon6, vertical channel

Housewarp housewrap (669 ng/Pa - s - m%)
Sheathing OSB, T = 12 mm
Insulation glass wool R-15 (kraft-faced)

Gypsum board T =12 mm

(rainscreen) Al=®lS Hggo2Hn uj¢ L 37

g golstA & 5 Ut

A

HA e EAT S7HE R Azl a
£ op|git}, mabd WEAE ARl glo] A3
HEATS FASHE 3lo] Fasth & AFolAE
WEARE BEA (Vapor retarder: 57| %94
572 x 107 g/Pa-s-m’ ol8h)7} ol T4
(housewrap, 6.69 x 107 g/Pa - s - m") & AM&3}]
AxAse] aE FataA FATEEEAoR

ARgst o B R ofst HgAlgt A3,
olggh A5 nelste] £ AFeME dAl T
AHoz AE&EE HAE 7|2 HA(T, typical
wall) & ko] 371x1¢] A<k A (P, proposed wall)

£ FAsAtH(Fig. 2).

Table 201 Bz Azl A& 73L ARE YeEhATt
Fig. 2014 B4 P12 718 ¥A(T)ol & 3+
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H
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#71

AN ox
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Typical |
wall

Chamber
407, 83%RH

Typical Proposed
wall wall

Conditioning Room
207, 50%RH

Fig. 3. Installation of wall assembly.
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A7 12 mm, Z°] 116 mme] SF=AA(EEQG,

E+E ELEKTRONIK) & AR&-3titt.
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IE

AYRFE ] FRARE 8EHe 2U ALS
1o 97 ZAS -5°C, 60% RH (relative hu-
midity: AEE), AWZAS 20°C, 50% RH= 7}
gt Aul9] #5719 3E 0.9 kPaolal A2 F
o FEAES $HEE o582 9Nx1E 30°C,
85% RH, AW ZAS 20°C, 50% RHZ 7}A43hA A
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Table 3. Test conditions

Type Indoors Outdoors
Temp. (C) RH (%)  Wind (m/s)  Temp. (T) RH (%)  Wind (m/s)
P1 40 8 x 20 50 x
P2 40 83 x 20 50 x
- humid outside 20 50 27 40 83 x
humid inside 40 83 x 20 50 27
WA P1~P2¢] B¢ 47 AUz iEe] 235 Cn = -4.176 476 8 E-05
of g WA s AR TS Eelskr] 9 Ciz = -1.445 209 3 E-08
oto] L2tk 257 x31o] Al 8] H Cis = -6.545 967 3 E+00
L& HAsttH(Table 3). #A P39 A% 3715 pws = X3S Pa
o] AxAdse &) fal 2717 L2t T = Agl2%, K="C+273.15
FoF AWZF w2 A 2 dgsiglon] &
@57 e r sod HA R 5 2.7 m/s9 T 229 719 (p)stell A FdsEs 23k
v Agatolnh. e AP 6017 X E 9L S/ FE7IEEe] HEA T A (3)3% 2ol
ol dlolEl 3 7h4& 5ol Ay FA = 14] FdAT
b e AHEEAT
i _ o = Pu
2.3. 8 g5 Eot Pus b £
<o mE XS94 Hyland$t Wexler AN D = AUEE

(1983b)7F AN & 4 (1), (2)E e

(-100~0°C) In pus = C/T+Cy+CaT+CiT*+

CsT+CsT*+C; InT (1)
(0~200°C) In pus = Cy/T+Co+CioT+CnuT>+
CieT?+Ci3 InT (2)
47]14, € = -5.674 535 9 E+03
Cy = -6.392 524 7 E+00
Cs = -9.677 843 0 E-03
Cy = -6.221 570 1 E-07
Cs = -2.074 782 5 E-09
Co = -9.484 024 0 E-13

Cr = -4.163 501 9 E+00
Cs = -5.800 220 6 E+03
Cy = -1.391 499 3 E+00
Cro = -4.864 023 9 E-02

AgelAM A4 229 Jus=EEs 9 A (D)~
(3)ell A&3to] F571¢e Fokar thg o7 A
WAA (4l st dulFEE TTHASHRAE,
ch.6, 2001)

p, V= n,RT (4)

__m = nM,  Mp,
o= VTV T var
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