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Takeo Ocura : Studies on the mechanisms of wood drying.
(3) On the evaporating rate of moistures in wood.
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Résumé

It is said that the moistures in wood evaporated at constant rate only in
short period of thz begining containted large amounts of moistures, afterward
at decreasing rate and its grade was affected on the drying conditions viz,
relative humidity at constant temperature. The experiments to research these
relationships were made on test pieces (size; 3.5x2.5x0.15cm?®) of nara in the
vessel, in which sulfuric acid have kept at constant relative humidity (80,60, 40,
30 and 15% at 50°C).

The rasults obtained are roughly as follows.

1) The drying rate in constant rate of drying is shown by the equation
-iv[:k(Pl,-..—Po). The surface evaporating cozfficient k was calculated by use
of both above equation and the experimental data and its value was k=3.58 x10-?
(g/cm*h.mmHg) independent of arounding conditions. Ths value is seemed to
be not affected on the materials and this experiments ascertained it was appro-
ximately equal to the values for not noly species, conversion of timber, but free
water in a vessel. .

2) The drying rate in decrzasinz rate of drying were affected on the relative
humidity and these relationships were as shown in Fig, 5. Why the decreasing
rate of drying are made were considered as follows.

3) Evaporation of moistures in wood sesms to have to nzcassitate more
much calories below fibersaturation at the surfacz layer of wood than above and
its amount was represented by pressure regarding it as evaporating rasistance.
Under the assumption thz evaporating resistance pressure P, caused the decreasing
rate of drying, the drying rate in decreasing course was shown by the equation

_dw _ b
A~d—t—k(Pz. Po—P,).

Ths relation batween P, and surfacz moisture contznis was made by means
of the results of experiments as shown in Fig, 6.

Further the assumption that the moisture below fibre saturation pointevapo-
rates against resistance was shown to be right by the following consideration,
and it was shown, too, the above equation seemed reasonable.

4) It seemed to be right that a certain force existed between micelles and
its force caused the resistance to evaporate the moistures below fibresaturation

point, because P, were streiightly related with 3“ , T was capillary-radius and

calculated by Kelvin’s equation by use of equilibrium moisture content at constant
temperature assumpting the moisture below fibresaturation point were containted
between micelles viz. capillaries.

5) The evaporation heat calculated by Clausius-Clapeyron-equation for the
moistures bzlow fibresateration point are shown in Fig. 10, this curve was very
similar that of Fig 6. It could be said, therefore, to be proved that the evapo-
rating resistance pressure P, corresponded to evaporation heat and both had the
same meaning. :



