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Critical Dimension of Poplar Lumber during Vacuum Drying

LIU Yu-rong, YI Song-lin, ZHANG Bi-guang
(College of Materials Science and Technology, Beijing Forestry University, Beijng 100083, China)

Abstract: At a given drying condition, the water diffusion rate is usually determined by the size of
lumber. In this study, the effect of the dimensions of poplar lumber specimens on the drying speed
during vacuum drying was investigated. Specimens with different sizes and length-width ratios were
divided into edge-sealed and unsealed (control) groups. Drying conditions under a constant vacuum
of 0. 02 MPa and temperatures of 45, 65 and 85 ‘C were selected. The results showed that the
critical dimension for Poplar increased when the drying temperature increased and decreased when

2008 47 B

the ratio of side area to volume decreased.
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Tab.1 The dimension of poplar specimens
RY  AB/mm || KBS WK/mm [ HF  RH/mm

C1 60X60X300
C-2 60X60X600
C-3  60X60X900

Al 20X20X100] B1

A2 20X20X200| B-2
A3 20X20X300) B3

40X40X200
40X 40X 400
40X 40X 600




28 W

ATk

2008 4 7

1.2 AREE
KBk E il R & (FBZK-025 A ZE THREX
) ENEHRRFWHHR, TAERELE 1,
gy

BARy @ AR A4
¥¥xﬁx&;
= |
10l %m
B A MK kg

Bl RRAETHERE
Fig.1 Schematic diagram of the experimental setup
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Tab.2 The average drying rates of the edge-sealed and

unsealed specimens
=/ RE TR/ (% - h1)
T Al A2 A3 Bl B2 B3 Cl1 C2Z C3
85 B 13.7011.7911.13 5.77 4.07 3.19 3.72 3.20 2.59

F440014.3014.0513.72 6.11 4.91 4.21 4.10 4.04 3.48
65 $@ 7.32 5.62 5.79 3.33 2.51 1.79 1.89 1.46 1.32
KM 7.82 7.17 4.27 4.17 3.72 2.92 2.50 2.36 2.22
45 $ 2.31 2.57 0.71 0.83 0.56 0.36 0.72 0.39 0.17
Fitil 3.20 1.21 2.21 1.12 1.48 1.17 1.07 0.99 0.78
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Tab.3 Drying rates of specimens with the same dimension

wE/ TRAEERE/%
T Al A2 A3 Bl B2 B3 Cl1 C2 C3
85 4.20 16.05 18.84 5.56 17.20 24.12 9.27 20.79 25.78
65 6.39 21.65 36.79 20.14 32.53 38.43 24.15 38. 00 40. 54
45 27.69 58.68 67.99 29.06 62.26 69.59 32.04 59.81 78.79
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Tab.4 The determination of critical dimensions & 15 4w
B/ BER T/ CRER BRE R | e X
! %
85  20X20 y=0.0732z—1.6100 R?=0.89 158.61  7.90 0 5 0
85 40X40 y=0.0464z—2.9333 R?=0.97 278.73 6.97 Al " #% 8 cl
85 60X60 y=0.0275z+2.1033 R?= 0,95 304.08 5.08
65 20X20 y=0.1520x—8.7900 R?=1.00 123.62 6.18 M4 3HBRALENTERSERLES
TR RERHXR
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Fig. 4 The relationship between drying rate and
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Fig. 3 The different drying rates of the B-2 specimens
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Tab.§ The relationship between the ratio of the side-area to volume £ 3U ik :

and the ratio of the end-area to volume
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