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The Hygrothermal Aspect inside the Wall in the Wooden Dwellings with Wood Fiber

Insulation Board by Transient Simulation
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The aim of this study is to make clear that the hygrothermal aspect inside the wall in the wooden dwellings with wood

fiber insulation board by transient simulation in Sapporo. The insulation materials of one analytical construction were glass
wool and extruded polystyrene foam as filled and additional insulation (hereinafter GW_XPS), and the other were wood fiber
board (hereinafter WFB_WFB). Concurrently, we investigated the effects of the polyethylene damp proof membrane on the
wall’s hygrothermal aspect. The relative humidity outside filled insulation in the cases of WFB_WFB, were lower than in the

cases of GW_XPS. If the membrane were not put on, inside the wall were especially humid. Therefore the wall must have the

damp proof membrane in Sapporo.
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Table 1 Material data

(@) @) ®) “) (5) (6)
D (kg/m® | 19000] 13[ 130.0[ 5000 130.0 | 850.0
P (m¥m?) 0.240| 0999 0.001| 0.500 0.001 | 0.650
C  (JkgK) 850 1000 2300 1500 2300 850
A (WmK) 0.80| 0.13 2.30 0.10 230| 020
THNO) 250| 06| 1000| 7000| 50000.0| 83
WFB_ [XPS _ [GW
D (kg/m® | 1680 400[ 300
P (m%m% | 0.883| 0.950| 0.990
C  (JkgK) 2100| 1500| 840
A (WmK) | 0.044| 0.028 | 0.038
b0 3.3| 4500 13

D: Bulk density, P: Porosity, C: Specific heat capacity- Dry, A: Thermal
Conductivity- Dry, u: Water vapour diffusion resistance factor, GW: Glass
wool insulation, XPS: Extruded polystyrene foam, WFB: Wood fiber board
* The numbers in Table 1 correspond numbers in Fig. 1.
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(3) Weather resistive barrier*2 (5) Polyethylene membrane (mm)

Fig. 1 Analytical model (*' Air change rate=25/h, ** Sd=0.1 m)

Table 2 Temperature and Humidity in Sapporo

Temp. (°c) [Humidity (%RH)
Mean 8.9 71
Maximum 32.6 100
Minimum -13.2 26

*1 Lei YUMOTO (Ochanomizu University, EL., Ltd)
*2 Tatsuaki TANAKA (Ochanomizu University)



1. 0OO0O0OO0
1.1 gooboooogo

Fig. 1000000000 TablelOOOOOODOODOO
gbooboobobooboboegwboobooooobooboobo
obobobobooooobobooDb XpSOU20mmOO0ooOoQd
oGeGw XpSOOOoOmoooooooobd wrBOOOOO

0Mmoooo0XpS20mmO000000000000O00O0O WFB Ihlll |||||||I ||“|||I |||
36mmO 00000 WFB WFBOOUOMMODOOOOOODO 0.0

N
[=}

—_
(93]

Rain (L/mZh)
(=]

o
wn

7 1 7 1 7 1 7
00000000000000D0000 PEOOOOOOO (month)
gooooo Fig. 2 Amount of driving rain against North wall.

7 T T T T T T T T
12 e —N_GW_XPS ——N_WFB_WFB
100000000000000000D0O WUFI Pro 4.1 Eﬁ‘__——%ﬁWj% ====PE_WFB_WFB —
for Japan0 0000 000000000000 OOOOOO 25 ’Mﬂ f%\ ﬁﬁ
000000000000 1000 20000000000 54 i / /
oooo o § 3 Mﬂ'\"\. ) .‘4“ ] }’41*
(&)
OH oT 82
oo 15F7;=VLWTH%VL%W o)) g | |
ow 8¢ _ 0
od 2 %'g—v'(%v‘/”‘spv( at) 7 1 3 7 1 3 7 11 3 7
(month)

HI0DO00O0O000000Im'D, M0 00KD, 0000 00 W/mKD,
AR00000000VkeD,p00000Pa0,p,0000000 Pall,
0000000000000 Okg/msPal,e000000-0,wd0O
000kgm’0,D,00000000m%s0

N: without PE membrane; PE: with PE membrane; GW: Glass wool
insulation, XPS: Extruded polystyrene foam, WFB: Wood fiber board

Fig. 3 Change of total water content per square meter.
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Fig. 6 Hygrothermal distribution of the wall in the case of

GW_XPS without PE membrane.
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Fig. 7 Hygrothermal distribution of the wall in the case of
WFB_WFB without PE membrane

Location: Sapporo (Hokkaido Ishikari) AMeDAS standard vear;
Pe_EW_Xps

WUFl1
- 40
Twsm21%
stooon s 20
750H
007 4 0
250
ol j-20 1 ADTAl
F 500 100
[mmsh]
>100 ;"‘3‘3—\ o
1 o )
10f{ 3300 — 60 y
5
1 jzoo 40 1
i =
o1H §100 20 3
|
amH i o = o
15 1201 2 09 10 01 125
hdneral Flaster Flywood Bcard Fibre Glass FE-tdermbrane
Ay Layer 20 mm Intericr Flaster

weather resistive barrier
S Surfac Skin
Cross Section [em]

Upper: Temperature, Middle: Relative Humidity, Lower: Water Content.
Fig. 8 Hygrothermal distribution of the wall in the case of
GW_XPS with PE membrane.
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Fig. 10 Change of relative humidity outside filled insulation.
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