bbbt duoodtdbooddddn

00 0oooooooooog

ISSN 0368511X

ooo 0o,0

ooo ooooooonooooa

0/0 610

good

goooo p. 310-318

good 19890 120

o000 obooooooooobooooooooooood QAQ

Tsukuba Business-Academia Cooperation Support Center, Agriculture, Forestry and Fisheries Research Council oIMJrinnowiedge

Secretariat



310

A DY » P iBE i D

TV Ea—4% e vIalb—YVg V/

Computer simulation of sorption process of wood.

Takeshi Sapon
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L% u=C/R 0 Fig. 1 Schematic diagram to explain a) diffusion of moisture
s sE LT through wood and b) boundary as wood surface equibriate
" ’ immediately with humidity of surrounding atmosphere.
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Fig. 2 Average diffusion coefficient (D)
calculated from diffusion coefficient
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Table ! Ratio of half sorption time (%s) to equilibrium time (o)

Density Thickness | RH range los tos Loss/ las
(g/cnf] [mm] [%] [min] [min]

Adsorption 0.3 3 6080 60 436 7.3
4060 79 642 8.1
0.5 3 60—>80 225 1640 7.3
4060 296 2412 8.1
40~--80 266 1740 6.5
0.7 6080 486 3538 7.3
4060 636 5204 8.2
0.5 2 60—80 100 729 7.3
4 400 2918 7.3
6 898 6074 7.3
Desorption 0.3 3 80—60 48 552 11.5
60—40 T 720 10.1
0.5 3 80—60 180 2078 11.5
60-+40 266 2708 10.2
80—40 191 2472 12.9
0.7 8060 388 4884 11.6
60--40 570 5842 10.2
0.5 2 80--60 80 923 11.5
4 320 3696 11.6
6 718 8326 11.6
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A OHEER (coefficient of surface evaporation, RHIZRTEAE [g/ef +s]) #EALT
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Table 2. Apparent diffusion coefficient (D,) for different surface transmission

coefficients (K) (40~60%RH)

Kx10° [g/(af « min)]
0.1 0.4 0.8 1.6 3.2
Density DX10° Thickness D, x10°
(g/enf] [erf/rin] [mm] [enf/min)
0.4 27.0 1.0 3.08 8.94 13.3 17.8 21.4
1.3 3.85 10.5 15.0 19.3 22.5
2.0 546 13.3 17.8 21.6 23.9
4.0 8.94 17.8 214 23.9 25.5
10.0 14.8 22.4 24.8 25.9 26.6
0.5 14.9 1.0 2.33 6.28 870 11.0 14.9
1.3 2.87 7.14 9.60 11.7 13.1
2.0 3.98 8.70 11.0 12.7 13.8
4.0 6.18 11.0 12.7 13.7 14.4
10.0 9.48 131 14.0 14.6 14.8
0.6 9.48 1.0 1.84 4.55 6.12 7.44 8.34
1.3 2.25 5.15 6.66 7.86 8.58
2.0 3.04 6.12 7.44 8.40 8.94
4.0 4,54 7.44 8.34 8.94 9.24
10.0 6.60 8.58 9.06 9.36 9.36
0.7 6.90 1.0 1.52 3.59 4.73 5.62 6.24
1.3 1.84 4,083 5.09 5.88 6.36
2.0 2.47 4,72 5.62 6.24 6.60
4.0 3.59 5.62 6.24 6.60 6.78
10.0 5.04 6.36 6.66 6.84 6.90

7o, WO HKELCHBEE b BN OIL
IO ER O IRBOEN &, X HIRA
PE U 7o & & o RN ORI EBR DL
HMOMEART LI b,

F TARM OB & U CAKRETGEH T
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o, X dA1~10micE{bxdrEaoRil
o DILBUREL D, % 20°C, 40% RH~ 60% RH
DEEBETOY L ab—va vicd » TR,
2T, biko S ofipr s K> 0.1 x 10 *g/
(min « af) OFHHT, FDIE (5), (6),
(9) 2T L, Boniisi% Table
21RY. E£7:, Fig, BIEH04BL007g/
DB D d 't & log D, DETRT, O
o d=1~10mOiEH T, K B—EDGic
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> 10T Riceeichy, EEgEFOE
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Fig. 5 Calculated apparent diffusion coeffi-
cient (D,) of wood at different
surface transmission coefficient (K)

and thickness.

Density : O 0.4g/cd, @ 0.7g/cl
K:a,01;b,04,;¢08;d16;

e, 3.2X107%g/ (min»uf)
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Resume

The moisture sorption processes of wood were simulated by a numerical method
with finite differences under simple and transmissible boundary conditions.

First, mathematical simulations were carried out under a simple boundary con-
dition that the moisture content of wood surface reaches at the equilibrium im-
mediately after the sorption starts. The average diffusion coefficients (D) for sorp-
tion processes with moisture content dependent diffusion were calculated, and the
numerical relation among D and diffusion coefficients at initial and final stages was
obtained. The sorption process calculated with D proceeds apart from moisture con-
tent dependent diffusion process above 60% of total moisture change, where the moi-
sture dependent sorption goes ahead of the constant diffusion process for adsorption,
but conversely for desorption. A equilibrium time was calculated to be 6.5 to 85
times of the half-sorption time for adsorption, and 10.0 to 13.0 times for desorption.

Using a model with transmission layer on the wood surface, sorption processes of
wood of various densities and thicknesses were simulated at different surface trans-
mission coefficients (X). For each case, apparent diffusion coefficient (D,,) of wood
was calculated, and the sorption processes simulated with K and D were compared
with the simple boundary process using D,,.
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