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Table 1. Calculated and observed value of diffusion coefficient of moisture in

bulk wood.
' = Fy - SE i F 72X . 61112
1 i It . & {TK Flf(‘jj ] 01 & ;Jix D)3 X 108cm?/sec I
. Specific Direction of | E. M.C.**or 2B (i = .
Species ravit diffusi I.M.C. Ratio
gravity | ditfusion % Calcd. Obsvd.
[ 5 Sorption

2 ¥ 0.237 R* 4.5 0.565 1.395 0. 405
Sugi 0. 237 ” 9.2 1.17 3.05 0.384
0. 240 ” 15.0 3.117 4.54 0.686

0. 287 7 22.5 3.73 2.265 1.645

0.299 T* 4.5 0.1963 0. 604 0.292
0. 287 . 9.2 0.571 1.087 0.525

0.291 | ” 15.0 1.03 1.94 0.531
0. 294 ” 22.5 1.603 1.574 1.018
PR 0.398 R 4.5 0. 247 0. 291 0.848
0.415 ” 9.5 0.579 0.731 0.793
Todomatsu 0. 401 " 15.5 1,927 1,256 1,535
0.387 ” 22.5 2.35 1.173 2.05
0.391 T 4.5 0.079 0.110 0.718
0. 390 p 9.5 0.243 0.386 0.630
0.392 ! ” 15.5 0.613 0.972 0.631
0.390 | P | 22.5 0.737 0.847 0. 870
=1 bl Desorption

7 | 0.237 R 5,17 0.819 1.095 0.748
Sugi ! 0.237 ” 11.39 1.99 2.52 0.790

‘ 0. 240 ” 15. 34 3.067 3.105 0.987
i 0.287 ” 21.79 4.32 4,53 0.953
0. 299 T 5,21 0.300 0.414 0.724
0.289 ’ 12,21 0.980 1.22 0.802

0.291 ” 16.0 1.763 0.963 1.83

0. 294 ” 23.72 3.43 2.83 1.211
PRy 0.398 R 4.4 0. 402 0.291 1.378
0.415 ” 11.55 1.177 0.789 1.492

Todomatsu 0. 401 ” 14,92 1.99 1.00 1.99
0. 387 ” 22.90 4.12 2.345 1.76

0. 391 T ! 4,97 0. 2034 0. 1089 1.865

0.390 ” 12.16 0.622 0.578 1.075

0.392 ” 15.03 1.042 0.576 1.81

0. 390 p 24,26 2.74 1.376 2.00

*R, T BehLhitE, ERFmERbT,

#* E.M.C. & LM.C. @3xhEhFhiakE, MaKEEZEDbT,

* R and T are radial and tangential respectively.

#* E.M.C. and 1. M.C. are equilibrium moisture content and initial moisture content

respectively.

(2)F A D Dovx To F75h% 273°K 123513 5 DO i T 0.220 cm?/sec ‘THh 5, Dn OFHEIWH W Sk
De D, FIFI/KERDIRE S X CHMATFAIIE2 RICTL Td b,

fthl, WAWADBEITKITD Dy DEHIZ, 20~60°C OWIFHBERTER SN LB OIEML 1 ¥ —
DfE® 14 Keal %3, 100°C FTEATE S b D & LTHE SN, RIEBFED Dy 13 40°C O FE R B 5
DHT, FEIE=FAF—LHSENTVERVOT, KEOHERTRTKIDAEROZIBROh TW5,
B2 RITIIEKE0%D R FFH 20°C B X7 60°C 2BV TEEFANCRIET 254D, Kbk
BT HHES ICFEHEKEOEENRINTVS, RERSIXTCHEDV» AT 2bET, Pk
BB O B F &7k E (EMC.) #916% £ TRESIICHEMT 5, 2O LI AFITOWTOEM A
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Table 2. Diffusion coefficient and diffusion value of water at different temperatures.

i E | T j Do faFKFE KD IREE Ii g B 1 s D

T?.I;p. °K cm?2/sec vcv(:tlgl" 3£psc‘;irt ¢ \ Fiber ;i?:éation cm?2/sec

- g/cc |
20 293 0.249 0.173% 1074 0.31 | 0.095x1074S.G. *
30 303 0. 264 0.304 » 0.30 i 0.183 »# &
40 313 0.280 0.510 » 0.29 0.326 »# »#
50 323 0.295 0.831 » 0.28 L0597 4
60 333 0.312 | 130z 0.27 | o.glz7 » »
70 343 0.328 | 1.982 »# 0.26 I UE ST R
80 353 0.345 | 2.935 ~ ‘ 0.25 L2770
%0 363 0.362 4.235 » ! 0.24 | 4.380 »# n
100 373 0.380 — i 0.23 | —

* S, G.1xltE, S.G. represents specific gravity of wood.
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Calculation of Diffusion Coefficient of Moisture Through Ceniferous Woods.

Tokuo Yoxkora

(Résumé)

Based on Srtamm's diffusion paths-diagram (Fig. 1), the author obtained theoretical equation
(1) for the diffusion of moisture through coniferous woods in radial or tangential direction.
[n the equation (1),
Dy, 2 Diffusion coefficient of water in the basic volume of bulk wood (cm?/sec),
Dy: Diffusion coefficient of water in the basic volume of wood substance (cm?2/sec),
Dy: Diffusion coefficient of water vapor at 40°C, 0.28cm?2/sec,
Dy,: Diffusion value of water vapor in the cell cavity and pit chamber at 40°C.

Concentration of saturated water vapor in the air (40°C.)
Doy = Fiber saturation point (g/g) X go (g/cc) X Dy
S.G.

0.28X0.51X10°*

X S.G. = 0.326 X 10™¢ X S.G. (cm?/sec),

0.3%X1.46
Dyy: Diffusion value of water vapor through the pit membrane pore
Duy = Dy X 41_0 =0.326 X 107* X % X S.G. =0.815X10°6xS. G,

S.G. : Specific gravity of wood, dry weight-dry volume basis,

go: Specific gravity of wood substance, 1.46,

lee: Fractional length of cell cavity in tangential or radial direction, 1—guw,
R

Ipe: Fractional length of pit chamber to the whole pit, 6/7 of the thickness of pit, 0.855
(Stamm),

gw: Fractional area of cell wall in the section of bulk wood, perpendicular to the direction
of diffusion, 1—lec,

gpa: Fractional area of pit aperture on the cell cavity’s wall. Calculated from anatomical
data. Radial gps is a half of tangential ggpa.,

gr: Fractional area of pit membrane pore on the pit membrane, ¢: being 0.015 calculated
from Srtamum’s data. q; in radial direction is a half of ¢ in tangential direction.

Radial and tangential diffusion coefficients were calculated for Sugi and Todomatsu-wood
using the equation (1), author’s data of diffusion coefficients of moisture through the cell
wall and anatomical data. Comparisons of calculated and experimental data are shown in
Table 1.

Correlations between average diffusion coefficients D and equilibrium moisture content
(E.M.C.), specific gravity and temperature were obtained from the calculations of the equation
(1) (Figs. 2~5).

The roles which pit and contineous cell wall play in the whole diffusion of moisture
through the bulk wood were calculated from the theoretical equation (Figs.6 and 7).



