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Simulation of the Drying Process Using Temperature in Wood as
Calculated from Moisture Content *!

Joo Hoon SONG*2%3 and Tetsuya NAKAO*2

The three-dimensional diffusion equation was solved by the finite difference method, and then the moisture
content of structure lumber during drying was calculated. The moisture content was converted into relative
humidity. It was assumed that the temperature in wood was equal to the wet-bulb temperature. The change of
moisture content was calculated by using the average temperature in the wood. As a result, the diffusion coefficient
at various temperatures in the process of intermediate temperature drying became the most constant value.
Moreover, a corresponding experimental result for temperature was obtained in the process of high temperature
drying.

Keywords :  diffusion coefficient, finite difference method, wet-bulb temperature.

3RICOPLHIT R % 27T E, TR ORGEN O ERBEFHE L7e £ O, LR
BOWBERANE LM IRIZ OV T, SARRZHFREICLMRL, T OMMERIEREE DI A
Y95 L LTREZIT o720 MEROREDOFIEZ W TEKROLE) 2515 LHE, il
WS OBARIZ B Ak A i E T ORI RS DM E R o7z T/, MiRFcROMARIC

BWTIE, MmO L R T 2HRDME 517z,

1. #

WY 2B, FHEEEY 7 b Excel 2 Hw
T 3RO Z, HENLBERGMoRkT
ESEICE VRS, HAKEEE X ORGSR Z T
HTEp70r7 7 2%M% L7, 61T, TDEG
HTRD 72K EB L OHREREN S RD 72
WP OIS IER S, K54 > 7y MEZFHEIL,

i

*1 Received April 2, 2007 ; accepted November 14, 2007. 745
WFFED—HRIE H57I0 H AR F k4 (20074F 8 /1,
IR THEFEL

*2 AR S KBRS A B T W22 8} Graduate School
of Science and Engineering, Shimane University, Matsue
690-8504, Japan

*3 Present Address : B EUKF R R B4 R =T 7E Rk
Graduate School of Agricultural and Life Sciences, The
University of Tokyo, Tokyo 113-8657, Japan

FZSR R OREREFT BTN 58225 260 & 31 L 7.

WIS, 9407ty b EEZELIGHRZ R
&bé Z k b:ﬁJZIjJ Lf:o

ZORs, KERMENE LT, Mz 405
KOBIRBEIZHE LV LT 508 TR 1T > TWw
HIENBIFONDL, TOMWEIE, MICHBEKRDHE
¥ B RS L CRIELWEE 2 5575,
WMEERAL LT ClRMIEA L TH B ML
\22WTCld, Bramhall”? OB 2 k5 B A%
BINTWBE2S, EBRNZMEERIN TR,

Z 2 CAWIZE T, Bl S Nz EmKE 2 xR
WA LMY 2 BEREE A MR E 35, WiiaT
BT 2T OEE 12 X 5 Y ik
fio720

2. HERER
R B, Z2F XYZ 2 i (17), WM zs (51)



94 KRB, TREN [RMFeE25E Vol. 54, No. 2

I2& D, 3XRILOILHIT N T 2 ETHE SN D
G R L 720 /BRI Z2 M T 5 x5 (Wi 5 1A])
X1M(ESTiH) & Lo LBARE DI BEARS M 7
&L, HiHEFKTH 5,
AFFRIZBWTIE, iz KD %720 LRLO Tk
TRME S N7 EKE M 2 A2 2 MR IE 7 2%
WL, SHICTOWMEEMNYT RARGEITLERL

HEZ KD 5 T2 iz,
T 7&bbH, 9 Bramhall O 5 3CE0HE O W5 5
MoHRR,
h=exp (KK """+ K,) )
K, =1.0327—-0.000674T 2
K,=17.884—0.1432T + 0.00023637* 3)
K,= —00251 (4)

ST RIEMAEE (%), M3&EKRE (%), T
AR E (K), K, K, K, i3 Bradley 3 o 2z
EWH (cal/lemh-T) THbH, XD EFHNT, 7
THONEKREM ZMHXRE L ICEWR L7z,
SICHIAHREDEFHRL Y,

h=g (5)
OFRE VU, BRI ICH Y 2 SRR ST
PAAZH L, PR 5N 5, 22T, P AdMN®
G RRENER LT85 2= TH Y, M
OERENPHERF N D L IZFNL L THNIE,
M1 THY, PIZPIZE LW, 20O, i
A7z &) PG IRERREE IS L v, /2, BN
D EKRBYPEHIE L T, POdiBERkiE 12
MUT L HRESIT P ICHE L kb, FOB, M
T ERREICS L 25 &) 2 RRZ R0 5,

2T, Wi,

P=P,+ (P,—P) (6)
EEFL, TOPEREICERTRE Loskt
M7z E N b, MHAKTE L HEO BRI,
Bramhall O i3I FR#E S 7z BfRK,

P=exp 20.9006—%) )

MV, 22T, PIRBARAEOREKRGE
HETHATH 5,

COEHIC, EH/ETIHEISNIMHANELT O
BHEFIIC B B EAE L DR E RO, Ok,
BB ETLIR D Egner” OfEREZMWT, Z ORHE L
MeDIEHURE % F 72 RO 247 5 720 F DR,
ZENL OISR O, FEMoMiEEZDF
IV L, BTIEH 298582 LB L T
MAROIREE DIl % v B B 247 - 720

3. BREEE

BB L2 HB T, R oRR O E R
BILHv, 8512, ZOMBORMEICH 54575
WREDS e SNz L IdF Vv, £ 2 TARIZE T,
FPMMCTHWZMIFIC L 2, FREROSKED
FEERFERY v, MEAZEEREECELwE L
BIMORER L, RIFEOMRE LIS A 2L L L

EKFEDORISERE R Z, FBHE IR & IS Fig 1~
Fig 4 IZ/R T 222, RO T & ekott
MmOl & A CHLER B 2 5k L 22 R &2 R
T

Fig 112t /7 % (FWHE3C, 45C, 60C),
Fig. 2 ICAF (WINIEESST, 70C) ozt
LU Z ORI EHEERT . KRR EEZ TheEh
Fig. 3, Fig. 4 127”7,

ZORRET, EHICAREOTFEOHFER T
HEDHIIITE v, 22T, FEBERICEE S
B 572 DI WA O % K4 Z & 12 Fig. 5
R 4ok, MRS EOMEZHLEEZD
NHH, ¥Ialb— gy OMWKLE, WEREESER
%o THIEF—EDOWHREAIHROND Z LAEF
LWEEZ oMb, 20N SHMTSE, RER
B, MEROREDOTFHE, KoM s
LAt Lz FohT, R TREL M Eko
M OFIMEE AV FE25, kb RIF 2Rz 5
ATWD EHITE %,

50

40

30

20

Moisture content(%)

10

0 100 200 300 400
Time(h)

Fig. 1. Experimental and theoretical drying processes for
Hinoki pillar lumber. Results are as described in
the previous study”.

@, A and B : experimental results. O, &, and
[]: theoretical results. Initial dry-bulb tempera-
tures were 35°C, 45°C, and 60°C.
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Fig. 3. Experimental and theoretical drying processes for
Sugi pillar lumber. Results are as described in the
previous study”.

Legend: @, A : experimental results. O, & : theoretical

results. Initial dry-bulb temperatures were 55°C,
70°C.
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Fig. 5. Calculated diffusion coefficients for Hinoki, Sugi
pillar timber.
B : wet-bulb temperature ; M : average tempera-
ture; = : temperature of each section.
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