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Wood Drying Characteristics under Microwave-Vacuum Conditions
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Abstract :

Drying characteristics of Masson Pine (Pinus massoniana), under different microwave-

vacuum conditions, were studied systematically in this paper. The results showed: 1) The process

of microwave-vacuum wood drying could be divided into three stages: a short period of accelerating

drying rate, a long stable period drying rate, and a period of decelerating drying rate, with the

second period occupying 50% of the whole drying process; 2) Increasing initial wood moisture

content and microwave radiation time increased the drying rate of wood accordingly; 3) The vacuum

levels affected the drying rate proportionally; and 4) The effect of sample thickness on the drying

rate could be negligible.
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Fig.1 Schematic diagram of microwave-vacuum drying
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Tab. 1 Experimental parameters and their levels

50 ~ 8- 108 —— 153
40 —~g— 203 —e— 253

30
20

10
0

AHERE M

0 30 60 9 120 150 180 210
T4 ot lé /min
B2 FEARESHEARNGTREGE

Fig.2 Drying curves of samples with
different microwave power levels
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Fig 3 Drying curves of samples with different vacuum levels
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Fig 5 Drying curves of samples with different thicknesses

AREAE %

EFRARF, THRENAZENEGMUFEIK
P B R B B AR TR R e
FRAAEURM B BB R, KE B, A4
ThRERER. X TARREESOAMN, BRBEHA
MRABRYRER SRR, RABENH THRE
B EHTKANBERTERR BAARNREEY
S HAMRERSERREEST TE. Bk, RHb
AR RN T R LB L WK ME, HT LI
W B Ha TREE S ARBER A, h TH
RERESERLNERBR HEA RIS T 5%
HRCRETRREHBRRTRER KRB
L HIG R TR R BT RERZ 2
EHHA,

LR LR AR RN HS TR B KB
G357 IR T 458 B AE T AR BRI BOE TR B 3 4B
B, Forp e 45 Br e g TR BT B O K K 4 &
HEAE SRR 1000 ~200 T . EMB-EET
Pt B BT N TR B R BT o B R
K (>50%), ELA B AR08 K 3 I i K 60
O, X S HH TR EETRBI G O, 1 E
AR E TR B COB LT BT L.

3 g

DA BB HE TR B8 =4
B« s 30 B AE B TR BORIRE T B HeR AR
TREEENTRIBEP SRR, —BE

50U, fHETRE SWETREZ A KA

MK R RIEAAAE 10%6~20% 2 [];

2)FE B H 2 TR R P B3 I8 4 5 B[R] LA
MRS KRREWAM TREFNEERE, BER
BARGT IR RIA R A & KR AN A i T HRE R
BERN; TRENAZESAH KT HRERZEF
FERH B EM KR s A THREREARZ A
AR ERZm,

S k!

[1] Kiranoudis C T, Tsami E, Maroulis Z B. Microwave vacuum
drying kinetics of some fruits[J]. Drying Technology, 1997, 15
(10); 2421-2440.

[2] Lombrana] L, Zuazo L, lkra J. Moisture diffusivity behavior
during freeze drying under microwave heating power application
[J]. Drying Technology, 2002, 19(8): 1613-1627.

[3] Seyfarth R, Leiker M, Mollekopf N. Continuous drying of
lumber in a microwave vacuum kiln[ C J]. 8% international
TUFRO Wood Drying Conference, Romania, 2003:159-163.

(FH#% 3270

o 25 o



Vol.22 No. 3

CHINA WOOD INDUSTRY

May 2008

WA B BT S 7 5 T R, B R —
GBI BRI, KA MR R ER LG AT
e A

GEF ARG T, —F H BRI
BOTFARAE = S AT AT o e 3 S0 5 P 0 X 2
bR R RN B — L EREN R R R A
PER AR R W BB 5 BB
Fr &7 55 B B 0 He P4 7= B 9 R
BE XA AR AT

AR RENHEEEIASEEL NS, 2
FRER—RA N TSR, S B G LA M
R R RS T, MR RF =SB ARAE M —
AiERES . EROFATEM P, THESB~HEH
EEAAT A
4.2 BEFENTNITE

MR M RGO FEH BT E, B
BATHREE., S6FAOTHR— EET2H
W W REAEESEA B, TR AR, B
HEHESE XA & BIER, BARRESITM G
Fik.

HHA TR LT R  BF ML SR
B RT3 R A RS B A 207 (T B
AL ERITEM I SRR AT (AHP 3%,
RIBGER BRI MR RO EaE ™.

—FH, RAERNGEREELE Y BHREK
¥, RS EREGEAE & BRS LAEEER
S BER R RI AT TR X R R AL EHE R
EHATERIGR. TERITMES, REEEARE
BEREATE R X EEE E, LT 0B E S 1
RERFAHEHRE BT E— B TR AN
. —ROkS, SR R AR R R
Y. A—-HE FERANGEABRE RETFERH
BAE AR, TARE S BRE— BB,
¥ B O IR WX — K«

HTF A AR (LCA) 15 6 R B B K T4

% REM KA R T AT ER L, KL BER
BFESBEMEGARNGERYE RES G RHRE
JR PRV B2 AT 7 82> BAL AR VPER B
93 B J2 TR G5 AR R R 4 A 4 A B R A4 IO PR
WIBUF E IR RSB VR R 07 B, 7 B B R 4
SR EBRE GET R TR, LT &5
KB AT REBITRE.
FERXAOEHMBROIN IR —REHE: D&
MM BRGHWEE; DWERNERE;: DitHE
SREEE: OREREE; DHITEEFMTE
6) AR IT =M 55 = M M ER & TP T AR )
PEFFRESREBHERERAMNERT,

5 &iF
BYREFXAFNERR-TIRARANT

e AT EFRASWEEHAEFHRAS RN R

& RE A 507 R R REU FIRHE T & F 8

- RSB, IIMR  TRIE LR R R AL

WBRES MRREEYHSBETEE KRE
A= G I A R BB S, LA TELAT &
SEVE

DR A VRZERFE Wbl L ES
BoA AT LB R i 5

2) WIRBA T ZHE P BT R AR MR
B ol 2 RV A TR i L5

DIEFR LI LI R TR R 3
A WE IR

DETEHBAXBIETETERE.

BN E
[1] xes.x&e, 20 a5 amEM. LEA8T
o B dt , 2000,
(2] s, XeE. et M) Jbat AU Tk i AR, 1999,
[3] RE2 REFAHEARIML L5 FEKILH R, 2006.
[4] 4. LB EREFED] KR, 200005):12-13.
(8 £ 45

T 0 I L8 I T S DT 00O 0T 000000 00 S 0008

(L#F 25 R)

[4] Leiker M, Adamska M A. Energy efficiency and drying rates
during vacuum microwave drying of wood [J]. Holz Roh
Werkst, 2004(62)203-208.

[5] Leiker M, Aurich K, Adamska M A. Accelerated drying of
single hardwood boards by combined vacuum-microwave
application[ C ]. 9% International IUFRO Wood Drying
Conference, Nanjing, China, 2005:185-190.

(6] FWE, &K AHHEESTRIEENTRID]. LFHK
¢ 32 .

N k%, 2005.

[7] Dent R W. A multilayer theory for gas sorption L sorption of s
single gas[J]. Text Res J,1977(40):145- 152.

(8] M7 A AAMREETREKNABRBRIM]. L5 PEML
HiMist, 2002,20-33.

(9] %m%. *ﬂ?ﬁ(%-—ﬁﬁ)[M] b5t o Bl L 1992:
76.

(st i)



