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Transient Heat and Moisture Analysis inside the Wall of the Wooden Dwellings with the

Membrane to Change its Moisture Resistance Factor with the Ambient Humidity.
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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 three

kinds of damp-proof membrane by transient simulation in Kyushu. The materials of membranes were polyethylene, polyamide

and copolymer resin on polypropylene. Concurrently, we investigated the effects of the membrane on the wall’s hygrothermal

aspect. In the case without membrane, relative humidity at inside of Plywood board was higher than the other cases. If the

polyetylene membrane was put on, humidity was higher than 80%RH outside the membarane in summer. However when the

other two membranes were put on, the humidity kept lower than 80%RH. Therefore, in kyushu, the wall must have the damp-

proof membrane and pay attention to the humid outside the membrane in summer.
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(3) Weather resistive barrier (Sd=0.1m) (6) Membrane (mm)

Fig. 1 Analytical model

Table 1 Material data of Membranes

PE PA PP
D: Bulk density, (ka/m®) 130.0 65.0 115.0
P: Porosity (m®m?3| 0.001 0.001 0.086
C: Specific heat capacity- Dry (J/kgK) 2300 2300 2500
A: Thermal Conductivity- Dry (W/mK) 2.30 2.90 2.40
u: Water vapour diffusion (-) 50000.0f 80-4380 250-
resistance factor 26000

PE: polyethylene membrane, PA: polyamide membrane, PP :copolymer
resin on polypropylene

Table 2 Material data
() (2) (3) 4) (©)] )
D (ka/m® | 1900.0 1.3 130.0 500.0 30.0 850.0
P (m¥m® 0.240 0.999 0.001 0.500 0.990 0.650
C  (J/kgK) 850 1000 2300 1500 840 850
A (W/mK) 0.80 0.13 2.30 0.10 0.04 0.20
b 25.0 0.6] 100.0| 700.0 1.3 8.3

* The numbers in Table 1 correspond numbers in Fig. 1.

Table 3 Temperature and Humidity and Amount of Rain in Kyushu

City Temperature (°C) Humidity (%RH) Rain
Mean |Max. |Min. [Mean [Max. |Min. |(mm/a)
Fukuoka |V 15.7| 351 -3.5 69 100 20 1657
Saga \Y 16.5| 36.5] -3.2 71 100 16] 1862
Oita [\ 15.7| 354] -49 71 100 11 1355
Kumamoto |IV 16.4| 35.0] -4.8 71 100 16| 1757
Nagasaki [V 171 349] -15 72 100 19] 1636
Miyazaki [V 17.4| 348]| -538 73 100 17] 2250
Kagoshima [V 18.1| 358] -1.5 70 100 18] 2104

*1 Lei YUMOTO (Ochanomizu University, EL., Ltd)
*2 Tatsuaki TANAKA (Ochanomizu University)
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Fig. 2 Change of total water content per square meter in

Kagoshima.
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Fig. 3 Change of water content of plywood boardr in Kagoshima.
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Fig. 4 Hygrothermal distribution of the wall without membrane in
Kagoshima (Left: Outdoor, Right: Indoor)
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Fig. 5 Hygrothermal distribution of the wall with polyethylene
membrane in Kagoshima (Left: Outdoor, Right: Indoor)
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Fig. 6 Hygrothermal distribution of the wall with polyamid
membrane in Kagoshima (Left: Outdoor, Right: Indoor)
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Fig. 7 Hygrothermal distribution of the wall with Copolimer resin
on polypropylen membrane in Kagoshima (Left: Outdoor, Right:
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Fig. 8 Change of Humidity inside the plywood bouard.
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Fig. 9 Change of Humidity outside the membrane.
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