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Analysis of Humidistat Effect of Wood by Computer Simulation

—Case of Closed Space
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Initiallizing parameters:
Space: volume, initial humidity
Wiood: surface area, thickness, sp.gr.
diffus. coeff., surface emmission coeff

it=t+Atl

Celculation:
Saturated vapor pressure, h, (eq. 10}
Relative humidity, H (ea. 1}
E.moc., Ue (eq.11)
Moisture diffusion process (eq.2 & 3)
Hoisture exchange between wood/atmosphere (eq.4)

Fig. 1 Flow-chart for simulation of humidity con-
troll by wood.

Bata:
Hourly change in temperature
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Fig. 3 An example of relative humidity change in closed spaces with and without wood.
Wood: Thickness = lmm, density = O.GGg/cm3
D =23.9510"cm?/s, S = 1.48:10%m /s, wood ratio = 0.17m*/ m*
Circle: space with wood {obs. ), curve a: space with wood (calc.), b: space without wood
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Fig. 4 Change in humidistat coefficient (HSC) with
wood ratio {per inner surface area of room)
and wood surface area per room volume
(WA /RV).

Room size = 3.6m X 2.7m X 2.4m,
wood thickness = 1.2cm
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Fig. 5 Change in HSC with wood wall thickness at Fig. 6 Range of moisture content oscillation in wood
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Résumé

The humidity control function of wood was studied by means of computer simulation based on a
numerical method with finite differences, when wood was laid in a closed space. The humidity
changes in a closed space were calculated under actual hourly temperature oscillation for 2-3
days. Although the diffusion coefficient of wood, D, changes with temperature and moisture con-
tent of wood, we can use a constant value of D corresponding to the average temperature and
equilibrium moisture content during the period for the calculation. A good agreement was
obtained between experimental and calculated values when a surface emission coefficient, S, of
1.5 X 10%cem /s was used under windless condition.

Simulation of humidity changes in a model room of 3.6mX2.7mX2.4m with various area of
wood surface was carried out under a condition without ventilation and the humidity changes
were compared with that without wood surface. From the comparisons of ranges of humidity
change in a day between the rooms with and without wood wall, the humidistat coefficient HSC
was calculated for various conditions. The HSC value increases with increasing wood surface
area, but tends to saturation over 3m?/ m® in wood surface area/room volume (WA /RV) ratio.
Wood wall thicker than 1lmm is enough to control the humidity change corresponding to daily

temperature fluctuation. Air movement in a room accelerates the humidity control function.





