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The Transient Simulation about the Hygrothermal Aspect of Damp Proof Membrane in the Wooden Dwellings
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The aim of this study is to make clear that the hygrothermal aspect of damp proof membrane in the wooden dwellings
in by transient simulation program-WUFI. The water content in the wall without damp proof membrane in Sapporo increased
year by year, consequently it is necessary to set the membrane to provide the wall from internal condensation. However, it
shows higher relative humidity in the wall in Naha when the membrane was set. So it is important to simulate hygrothermal
aspect to check whether the components are suitable for the objective climate.
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Fig. 1 The model of assembly of this wall of this analysis
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Table 2 The temperature and humidity of analysis area and indoor
condition (mean, maximum and minimum)

Outside Climate | Temperature (°C)  |Humidity (%RH)

Area |City Mean [Max. [Mini. |Mean |Max. |Mini.
I Sapporo 89| 326(-132] 71| 100] 26
Il |Hirosaki 99| 333|-11.0f 76] 100] 20
Il |Moricka | 10.2] 33.2|-13.1 73] 100] 20
Il |Sendai 122 327 -6.1 7001 100] 12
Il |Nagano 16| 345 -94| 73] 100] 15
IV |Niigata 13.8]| 365 -3.8] 70| 100] 20
IV |Kanazawa| 14.3| 34.3| 24| 72| 100| 19
IV |Tokyo 16.1] 35.3| -0.8| 62| 100] 17
V' |Miyazaki | 17.4| 348 -58| 73] 100]| 17
VI |Naha 22.7] 3271 109| 75| 100] 33
Indoor Condition|Mean |Max. [Mini. |Mean |Max. |Mini.
sine curve’’ 240] 280 200| 45 30| 60

""Maximum temperature and humidity in indoor air: August 15t

Table 1 The properties of building materials

Property Waterproof Sheet* |Plywood board |Glass Wool |Polyethylene Membrane |Interier Plaster
Density (kg/m°) 130 500 60 130 850
Porosity (m*/m®) 0.0010 0.5000 0.9500 0.0010 0.6500
Specific Heat (J/kgK) 2300 1500 850 2300 850
A (W/mK) 2.30 0.10 0.04 2.30 0.20
M) 100.0 700.0 1.3 500000.0 8.3

\: Coefficient of thermal conductivity, u: Water vapour diffusion coeffiicent in air
*The water proof sheet has moisture permeability.
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Fig. 2 Change of humidity outside of the insulating material
in Sapporo, Hirosaki and Morioka
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Fig. 5 Change of humidity outside of the insulating material

in Miyazaki and Naha
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Fig. 3 Change of humidity outside of the insulating material
in Sendai and Nagano
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Fig. 6 Change of humidity outside of the polyethylene membrane in

Sapporo and Hirosaki, Morioka, Sendai and Nagano
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Fig. 4 Change of humidity outside of the insulating material
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Fig. 7 Change of humidity outside of the polyethylene membrane in
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