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The mechanism of moisture transfer in wood
under the vacuum field

Cai Yingchunl  Hyashi Kazuo2 LiuYinxingl  Wang Fenghul
(1, Northeast Forestry University, Harbin, 150040; 2,Ehime University, Matsuyama ,790-8566,Japan)

Abstract: Measured the relative humidity in the vacuum field. Investigated evaporation from timber surface and the
rate of moisture transfer during vacuum drying, and discussed the influence factor on them. Investigated evaporation
from timber surface during RF/ vacuum drying. And then, we discussed the mechanism of moisture transfer in wood
during vacuum drying. The results show that the relative humidity in the vacuum field is influenced only by the
temperature difference between air in the vacuum chamber and water in the condenser, but almost is not affected by the
ambient pressure. Moisture in wood not only moves in the vapor state under the pressure difference between inside and
outside of the wood, but also evaporates from wood surface and diffuses in wood. And than diffusion rate is inversely
proportional to ambient pressure.
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Fig. 3 The measured of the relative humidity in vacuum chamber and comparison
of drying rate during vacuum drying and that during kiln drying

Tg. tyand® - Dry-bulb temperature, wet -bulb tenperature and the relative humidity in drying
chamber, respectively . Tc,Ts: Temperaure of pecimen a center and surface, respectively .
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Fg. 4 Comparison of temperature, drying process during vacuumdrying and
that during kiln drying for Sugi v :vacuumdrying, c: kiln drying.

Ty t,,* Dry-bulb temperature and wet -bulb temperature in vacuum chamber, respectively .

Tc.v, Tc.c: temperature of specimen at center during vacuumdrying and kiln drying, respectively .
Ts.v, Ts.c: tenmperature of specimen at surface during vacuum drying and kiln drying, respectively .
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Fig. 5 Conparison of temperature, drying process during vacuumdrying and
that during kiln drying for Douglas fir v :vacuumdrying, c kilndrying.

Ty t,,* Dry-bulb temperature and wet -bulb temperature in vacuum chamber,

respectively . Tc.v, Tc.c:temperature of specimen at center during vacuum
drying and kiln drying, respectively . Ts.v, Ts.c: tenperature of specimen
at surface during vacuumdrying and kiln drying, respectively .
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SAM IR S % L Drying condition : control temperature at center (Tc): 70°C, ambient pressure:184 torr.
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