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Manjiro FUKUYAMA and Tomio TAKEMURA : On the drying of board

(The elevating process of temperature and the moisture distrib_ution in wood)
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Fig. 4) Moisture distribution during drying.

Hinoki-wood

1)

240 240,

2) Hiba-wood

drying

drying

time tune.
220 220 — 12§m
25min ”
200 ,‘/ 50~ 200 P
180 /‘/r// 123.8# §1 /
S 160 / £ 8160'/ / o
3 / /
\E 140 £ A =0~ T
§ Z 2 3857
2 120 7 g1 7 .
S / A = £ 100 / 4507
£ I/// § e
R 7 570~ &) . s
ém/ﬂJ/ I/
i1/ 7P bl
N // //
o, P e
052 3 ¢ 5 % 3 4

(surface) thickness (centre)

(surface) thickness (centre)

Table 1) Calculation example of moisture distribution

in wood. i)Hinoki-wood .

uo=219.1% ueq=4.0% z=28hr
a =0.99cm  K=0.01314 cm?/hr.9

x (mm) | Sin-o- | 4/m(uo—ueqje ™/ KL gin T u(y)
0.5(centre) | 1.000 6.3 10.3
0.4 0.956 6.0 10.0
0.3 0.815 5.1 9.1
0.2 0 542 3.4 7.4
0.1 0.312 1.9 5.9
0 (surface) 0 0 4.0

¥ B 7.8
EHIfE 8.3
ii) Hiba—wood.
uo=227.4% vueq=3.8%, z=16.6hr a=1.0cm
K=0.02346 cm?2/hr.9,

x (mm) Sinlj— 4/7r(uo—uéq)—é(”/a)zK'ZSin*? u(%)
0.5 (centre)| 1.000 8.1 11.9
0.4 0.952 7.7 11.5
0.3 0.809 6.6 10.4
0.2 0.588 4.8 8.6
0.1 0.208 2.5 6.3
0 (surface) 0 0 3.8

¥ ¥ 8.8
FEHIfE 8.0
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Table ?2) Diffusion coefficient A (gr/
cm.h.%) of Hinoki-and Hiba-wood.

i) Hinoki-wood

Diffusion coefficient M\

(gr/cm.h.%)
T o~X X1 ~K g Xg~X g[Xg~X g Xy~XKy
—4 —4 —4 -4 —4

x10 [x10 |x10 1x10 |x10
Zy 0.569| 0.580| 0.594| 0.594| 0.480
Zs 0.324| 0.424] 0.442| 0.433] 0.356
Z3 0.360] 0.279| 0.474| 0.446| 0.346
Zy 0.370| 0.169| 0.438] 0.418| 0.378
Zs 0.389| 0.1364] 0.440| 0.388 0.496

BYEIEE A=0.414x10—4gr/cm.h.%
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ii) Hida-wood

diffusion coefficient 2 (gr/cm-h-%)
Xo~Xyp | X1~Xg | Xo~Xg | X3~Xy | X4~~Xp
—4 —4 —4 -4
X10 | . -x10 %10 X10 x10
Zy 0.544 | 0.769 | 0.455 | 0.319 | .0.294
Zy 1.715| 1.032 | 0.958 | 0.444| 0.675
Zy 0.502 | 1.289 | 0.392| 2.449 | 1.771

—4
WYEE 2=0.907x10 (gr/cm.h.%)

—4
Table 2 DL ) 2DNEEIX, v 2 41 0.414%10,
50 0.907 %10 T, BEBRIEON 2EDEEZRT .
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Fig. 5) The elevating process of the temperature in the surface and the inner part of board, and

moisture distribution in board during drying.
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Fig. 4) The elevating process of the temperature in the surface and inner part of board, and
moisture distribution in board during drying.
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Fig. 7) Relationship between the evaporating

velocity and the elevating process of

temperature in the surface and inner
part of board.

species ; Hinoki-wood.
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i) FREME VERGBREARIS L, RBE—BRE
IKEI0~A0% LI E) L BB (BKBI0~40% L) D2
BRI D 5 75 5, (Fig. 1, Fig.2, KUFig. 3),

i) BB, du/dz=—k (u—ueq) THABHMN,
b Ok (=0.222)13, b/ FHDEhD (k=0.144)
1 .5ETH B, '

iii) & NHOKSGEEEK (=0.02346cm?2/hr.05)
ORI RBUREL # (=0.907x10™" gr/emh.os) 13, © o
*HO K(=0.01314) BOF 2 (=0.414x10 ™) 092450
fE%77R3 (Table 1 Fz¢f Table 2), iv) fitRE DK &
Tidh##i, Sin—curve THbIh3 (Tablel),

v) W OBEMEMHOMEAGEE L&) T
BED UBRBEEOBRERIGET 2 2KS0ORH
HE U, (Fig. 5, KJFig. 6).

vi) MOBRED BRIBEICELT KIOBDH
EUIBROME RE LS OBEWMMITHBNTS,
BEEREL ER2H6 L, KOERSEROEAIC
BOTRADBREER 2 RT. '

vil) BB OME GBE L&) BT, AN
WOBEZEZRUD S IRGREECELL, E6E
RIBITISW THHREEITET 5., '

viil)  FRBFROARMASNBOBREBES ORI,
IR RIS TRMEMOBBICEES NS, B
DTeNHFOZNZE , FHED /30,
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10~3 (1952)
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No.1 (1940)

5) WA ; REWIZE 6 BP31~70 (1951), 138 P81
~120 (1954)

6) &, B ; AERE2E 48 P118~173
(1956)

7) Ak KEWESE 138 P214~223 (1954)
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Résumé

Under the constant drying condition
(dry bulb temp. 60°C, Wet-bulb temp. 35°
C, relative humidity 20%) we made exp-
eriments on the drying of board (especia-
lly the elevating process of temperatures
in both the surface and inner part of it
and the moisture distribution in board
during drying). Test pieces used here are
flatsawn-disk (diameter : 5.0cm, thickness:
1.0cm) of Hinoki- (Chamaecyparis obtusa
S. et Z.) and Hiba-wood (Thujopsis dola-
blata S. et Z). They were coated with
urea-formaldehyde resin to prevent the
~drying from the sides of them and then
‘soaked in water until saturated (initial
moisture content : Hinoki-wood 201~204
~208%, Hiba-wood 210~215~2239%).

Results obtained are as follows;

1) The drying process (moisture con-
tent u: drying time Z), relationships bet-
ween log. u'and Z, and between evapora-
ting velocity (w) and moisture content u
are shown in Fig. 1, Fig. 2 and Fig. 3
respectively. From these figures we can
vaiously recognize two stage of drying
~ i. e. first and second stage of falling rate
of drying.

2) As the result of Fig. 2, the drying
velocity (du/dz) of board in falling rate
of drying was given by the following fo-
rmula;

du/dz=—k (u—ueq)

Coefficients k of Hinoki-and Hiba-wood

are 0.144 and 0.223 respectively.
3) Moisture diffusivity K (in the dif-

. . Qu 2 . )
fusion equation — =K ° 1,13) of Hinoki-
oz ox

-and Hiba-wood are 0.01314 and 0.02346,

and diffusion coefficients

v oy Ufudx)

(A=

dx

—4
0.907 X10 - respectively (Table 1 and Ta-
ble 2)
4) The moisture distribution in board
during drying seems to be indicated by
~(r/a)’k-z

s B 4
sine-curve [(u= Ueq + —TE—(uo-u eq) €

. sin X273,
a

5) The elevating process of the temp-
eratures in the surface and inner part of
board and moisture distribution in board
during drying are shown in Fig. 5 and
Fig. 6. We can recognize three periods
concefning elevating process of temperat-
ure (i. e. heating period at first stage of
drying, second stage of heating period
and heating period at late stage of drying)

6) Ralationship between evaporating
velocity and temperature-elevating are sh-

own in Fig. 7 and Fig. 8.

—4
100 T) are 0.414 <10 and v






