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The Relationship between Location in a Kiln and Drying Defects on

Small-diameter Daimyo Oak Lumber

GUO Ming-hui,ZHAO Xi-ping,YAN Li,Al Mu-ye

(Northeast Forestry University,Harbin 150040,China)

Abstract: Using small-diameter Daimyo Oak (Quercus dentata) LLumber, the effect of the position

in a top-fan kiln on its drying defects was investigated in this paper. The results showed that the

differences of the drying defects between the front and back positions were slight, whereas that be-

tween the upper and lower positions were significant. The lumber at the upper position in the kiln

tended to take more severe bow and crook. Further correlation analysis of the results revealed that,

the bow and crook of lumber was closely related to positions in the upper-lower direction at the level

of @a=0.05. These results indicated that an improper position could result in more drying defects

and even degradation of the lumber.
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1m/s Tab. 2 Statistics of drying defects of lumber at upper .
’ ’ ] m/s,
middle and lower positions in kiln
1.3
3 o
84 0.204 0.433 0. 047
j 105 0.029 0. 270 0.026
. . ’ WP/ % 111 0 0. 302 0.029
, s , 300 0. 067 0. 344 0.020
[4] 84 0. 287 0. 356 0.039
’ ° 105 0.151 0.298 0. 029
2h 6 h, i ) .
wP/v 111 0.163 0. 308 0.029
( 1) R 300 0.193 0.323 0.019
84 0.129 0. 201 0.022
1 30 mm
Tab.1 Drvi hedule for 30 thick 105 0.189 0.179 0.018
ap. ryimng schedulie tor mm-thic i
ying W/ % 111 0.152  0.217 0. 021
small-diameter Daimyo Oak lumber 300 0.158 0. 201 0.012
84 3. 873 10. 256 1.119
/% /C /% /h /% 104 3.375 7.163 0. 702
45 17~18 7 LS/ % 111 5. 201 11.831 1.123
53 17~18 6~8 299 4.193 9.967 0.576
=>40 48 14.3 84 0. 095 1. 323 0. 144
40~30 50 11.5 102 0.213 1.465 0. 145
57 16.0 8 31~32 / 111 0. 342 0.929 0. 088
30~25 55 10.5 297 0.228 1. 246 0.072
25~20 58 9.3 83 0. 070 0.231 0. 025
65 14.0 9 21~22 102 0.082 0.272 0.027
20~15 62 8.5 /mm 110 0.174 0.523 0. 050
15~10 65 6.3 295 0.113 0. 379 0.022
<10 70 5.0 84 0.738 7.217 0. 787
75 8.0 16~12 7~8 105 1. 203 7.283 0.711
75 13~14 10~11 8 /mm 110 3. 115 8. 156 0.778
70 5.0 299 1.776 7. 644 0. 442
1.4
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Tab. 3 Analysis of variance of drying defects for 5 P>0.05,
lumber at upper-lower positions 4

I

Tab. 4 Statistics of drying defects of lumber at

2.214 2 1.107  9.898 0. 000 front, middle and back positions
33.213 297 0.112
WP/ % 35.427 299 104 0.043 0. 268 0.026
1.023 2 0.512 5.034  0.007 102 0.077 0. 384 0.038
30.191 29 0.102 94 0. 084 0. 375 0.039
! WP/ % 300 0. 067 0. 344 0. 020
WP/ % 31. 214 299 : : = :
o178 5 080 2219 o110 104 0. 200 0. 340 0.033
’ ’ ’ ’ 102 0.138 0. 268 0.027
WY 11.886 297 0.040 W% 94 0.247 0.351 0. 036
12. 064 299 0 300 0.193 0.323 0.019
191. 024 2 95.512  0.961  0.384 104 0.171 0. 202 0.020
» 99412.736 296  99. 367 102 0.172 0. 200 0. 020
LS/% 90603, 750 208 T™W/% 94 0.130 0. 200 0.021
i - 300 0.158 0.201 0.012
Jmm 156. 881 294 1.554 101 5.811 12.373 1.231
459. 835 296 LS/ % 94 3. 664 8. 699 0. 897
0. 662 2 0.331 2.325 0.100 299 4.193 9. 967 0.576
104 0. 226 0.776 0.076
41. 6( .
/mm 41601 292 0- 142 100 0. 240 1.498 0.150
42.264 294 / 93 0.218 1. 381 0. 143
322.162 2 161.081 2.790  0.063 297 0.228 1. 246 0.072
/ 17089. 863 296  57.736 103 0.105 0.312 0. 031
mm
17412. 025 298 99 0.124 0. 466 0. 047
/mm 93 0.110 0. 346 0. 036
y . s 295 0.113 0. 379 0.022
103 1. 751 7.195 0. 709
P=>0.05, 102 1.420 6. 624 0. 656
i /mm 94 2.189 9. 082 0.937
299 1.776 7. 644 0. 442
5
’ ° Tab.5 Analysis of variance of drying defects for lumber
s at front-back positions
o . F
, . , 0. 097 2 0.048 0.406 0.667
35. 331 297 0.119
’ ° wPr/% 35. 427 299
90° s 0. 5892 2 0.295 2.856 0.059
, 30. 625 297 0.103
wP/% 31.214 299
° 0.110 2 0.055 1.363 0.258
2.2 11.954 297 0. 040
™ /% ’
, 12. 064 299
414.918 2 207.459 2.104 0.124
b
29188. 842 296  98.611
/s LS/ %
o 1 m/s 29603.759 298
, i 0.025 2 0.012 0.008 0.992
459. 810 294 1. 564
/mm
459. 835 296
0 0.018 2 0.009 0.063 0.939
42. 245 292 0.145
’ 1) /mm
42. 264 294
’ 29.073 2 14.536 0.248 0.781
4 17382. 952 296  58.726
/mm
17412. 025 298
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Fig. 2 The mean of WP for lumber at front and

back positions
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Tab. 6 Correlation analysis between WP of lumber and

its position in kiln

wp wpr
—0.229"* —0. 145"
0. 000 0.012
300 300
* % a=0.001
* a=0.05
WP
0, R=—0.215;
WP
P=0.012<C0. 05, R=—0.127;
P=0.033<C0.05, R=0.123;

>5%.

e 30 .

a=0.001 , a=
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0(:0-01 ’
a=0. 05
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