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Experimental Study on Poplar Veneer Drying Using a Greenhouse
Solar-dehumidification Drying Chamber
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(College of Materials Science and Technology, Beijing Forestry University;

Key Laboratory of Wood Materials Science and Application of Ministry of Education, Beijing 100083, China)

Abstract: Using a greenhouse solar-dehumidification drying chamber at various modes, including
open-mode, closed-mode and combined-mode, the drying process, the drying rate, the energy consumption
and the quality of poplar veneer were evaluated. The results showed that under the conditions, at the
air-dry kiln or closed-mode, the indoor temperature was about 23~27 “C higher than the outdoor
temperature. When the veneer with an initial moisture content of 99.21% was pre-dried to 30%, the
closed-mode drying took 3 h, and the drying rate was 21.39%/h, the energy consumption was 5.56
kW~h/m3, When the moisture content of veneer was reduced from 30% to about 12%, the closed-mode and
open-mode drying process took 1 h and 3 h respectively, with corresponding drying rate of 16.56%/h and
5.7%/h. The closed-mode used the dehumidifier to recover heat while discharging water, which shortens
the drying time. Compared with the combined mode, it can also reduce drying energy consumption.
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Fig.1 Schematic diagram of the solar-dehumidification

drying chamber

RS BT R 2 540 mm, 5 R 2 550 mm,
KJF 4170 mm, % 2930 mm. [R5 EEN AN, PR
F 10 mm JEFZ MBS (polycarbonate board, ]
L] 14 L]

FRPCHRO BATH . TR SRR A R 4T,
A OR BRI = WSS, IHRAE RBLE
AT R TRER P & XL IE S 52 # i R] Oy
30 min, THEA 1100 W iR AR IS 176 28 W il
TIRENIMNRE . BRIBHLIIZE N 2800 W, MIEH#HS
B (TR 30 W/E).

1.3 Wik

A s AR MY TG I, e T
AR AR AR . W50 H N 2018 47 H 20 H—8
H1H, T8HET 9:00 k.

TREME 2 M E, FEHE 60 KR .
TP R R P AR B VA4S B S K R AR . AR
MRV R ERE, WRTMERN L. . N
FAMEZAFA R E =EE, 5T
o WE =T,

D AR PO PR TRA H T = NE
FE, SCHIEEH R, A BRIBNLEA TR T . &
B 1h HHE BB R &

2) A FTH TR ER AR DR A HE
SO, KEriEsS 5 NERNIFHERB SR, DR
T IR . BERE 1.5 h B BAARORR i .

3) HEMRA: T AT 3 h, &5
Th BUH BRARCPR T 8 P47 P T4, 0% 1.5
h B SRR B T B

[ i LR T A5 B A S IR . o S 3 SRR )
MEBTTREINEAT KA TE, B 1.5 h U3
BRFR T &=
1.4

1) P THL SR KBH RE R SO K B4R 3
AT W, SR 16 #% XSL-1002V0 J5 A A%,
IR TR EA =M TR LS ERE Gl
P S BRI ML, TRXMLETIF) B R .

2) FluEA PR R AR BAR KR AR
A AT AR TR R 1 5

R=100 (MC,;——MC)) /t (D
A R—TEER, %; MC ,—% G—1) &l
B AR T K, %; MC—5 i RIE R HUbR 5K
K, Y%; —TFREE AR, he

3) TR PRTaEER. . R
EIK I SIS, 458 S SO T D5 VR HEAT R



34k AW
Vol. 34 No.4

Rt Tolle
CHINA WOOD INDUSTRY

202047 H
July 2020

2 #ER5T
2.1 KPHBETHR= T

DAt AN 8] - JRAR O BRI BE IR, Al
KPR PR EAETERES, URHA. H. d4
AT T2 N R AR

D BERE: B 2a v, SENRERE N
66.28 C, tb=EAEH 27.53 C, “FHEIE 643 C,
ULHH PC MR BETE— e PR L Se Bl ARIR I ThAg, (BIEIE
B —E MR ER AT EF, XTI AR
LR BN T TS RIS FEAE 15 T8 5 A 34
AL, BRI B R ERARFEESS . HE
2b FIAL, MG T TR IR R A S IR e e M
AApESE . LT TR
70 [ T

%%
@——H
@)= H A
Y, @——TF#

®—— %4

60 |

50

30

20

T T L T T T T
03:10:00 06:30:00 09:50:00 13:10:00 16:30:00 19:50:00 23:10:00

it 5 /h
I —ARBR TR BRI [—E AR T TS0
II—p X T X B TR A B IV—FRIE ALK ] B8]
a RFFHAR

90 - .
@ O—=—THH
@——FH
@——dh 3

@——T#

80+

70

50

40 -]

304

T T T T T
04:00:00 08:10:00 12:20:00 16:30:00 20:40:00

i 5] /h
b ZEMTETRMLENIERE
2 ZERIMTFREXTRRETRENNREEL
Fig.2 Temperature changes of solar drying kiln at the

empty kiln condition and 3 drying modes
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Fig.3 Drying curves for veneers at various drying process
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Fig.4 Drying curves for veneers at the combined

drying process
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