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Study on the mechanisms of the wood drying.

(I) On the relation between the evaporation-velocity, the
moisture-conductivity and the thickness of wood.

To inquire the mechanisms of wood drying seems to be the most necessary
in the study of wood drying. This mechanisms are distinguished between the
evaporation from surface and the moisture-movement in wood. The former indi-
cates the moisture-guantities evaporated from surface per 1 sq. c¢cm, 1 hour, the
latter express most reasonably the diffusion-coefficient 4, which is the moisture-
quantities moved in wood by 1cm. at the difference of 1 per cent moisture in 1
hour. But the moisture-conductivity K, the coefficient of the differential equation

ou 0%u : : . . ; . o
—6—[:[{ i for the moisture-diffusion, is proportional to the diffusion-coefficient

and is ,too, able to signify the relative difficulty of the moisture-movement in
wood. This experiments were preliminary took place to find the relation between
the evaporation velocity from surface, the moisture-conductivity and the thickness
of wood with the test piece (Fagus Sieholdies) of size; length 7cm. breadth dem.,
thickness 0.2, 0.5 0.8 and 1.l¢m., in the apparatus keeping at constant temperature
45°C. and relative humidity 50%. The obtained results are as follows.
A) evaporation-velocity from surface.
1) The evaporation-quantities from surface were approximately same inde-
pendent of thickness of wood, in case of higher per centage than 7025 moisture
content, and then were graually decreased as moisture content decrease,
moreover decreased rapidly at a certain per cent, namely seemed to have a
inflection point. This inflection point may be showed at lower per cent moisture
content thinner the thickness is.
2) The evaporation velocity from surface was decreased with the thickness
and the moisture content below 307 moisture content, and become zero at 9%.
This means that the equilibrium moisture content at 45°C, 5025 is kept at 9%.
3) The times (%) took to dry from 70~80% to 9% moisture content were
given by the following equation.
h— o (_5‘7)1.1«-«1.2
o oo NS
where s,; 2 mm thick (standard)
Iy ; time took to dry the 2 mm
s ; thickness (mm)
B) Moisture-conductivity.
1) The theoretically obtained moisture conductivities were different according
to moisture content, but it should be concidered this conductivities the mean
value of each moisture content below 20% under consideration that its value

should be constant in the range of the moisture content, in which the moisture
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distribution is showed by the .equation (9). Thus obtained moisture conduc-
tivities are as follows. :

thickness (7m2) 2 5 8 11
K (%1038 2.05 4.49 6.05 7.28

2) The results by the theory, which are calculated by the equation (10),
agreed fairly with the experiments as shown in the figure 11~14.

3) The moisture conductivity K does not showed itself the moisture-quantity
moved in wood, but could compared the difficulty or not of moisture movement
under consideration of the thickness.
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PLATE 11

Fig. 5. SEFOMIETL H— FEHLK) x93
Lateral perforaton of the
vessel. (elliptical form)

Fig, G, 3T ML 2L (REBAR) %80
Lateral perforation of the
vessel. (scalariform)



