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Effect of temperature and testing position to heat absorption
and temperature increasing rate during Eucalyptus pellita

wood heat treatment
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Abstract: Eucalyptus pellita wood was radiation heated under different temperatures in vacuum condition. Ef-
fect of different temperatures and testing positions, contains different wood board depths, lengths, and widths, to
heat absorption per unit mass ((),) and average temperature increasing rate (Vy,.,) were studied. Influence
degree to (., and Vo of the parameters were judged by analysis of covariance, and the degree of influence
were weighed by LSD multiple comparisons. The results showed that: main factors which effecting Vi, and Q,,
during vacuum heat treatment were heat treatment temperature and testing board thickness, influence of dis-
tance from test point to board top and side was quite limited; Vi and (), went up as heat treatment tempera-
ture increasing and thickness enhancing, effect of depth increased significantly different at 0.05 levels when the
depth difference reached up to 20 mm. The phenomenon of uneven heat transfer should to be taken into ac-
count when the thickness of the treating board was more than 40 mm. [Ch, 3 fig. 5 tab. 12 ref. ]
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Figure 1 Sketch map for holes drilling locations
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Table 1  Results by orthogonal design

e — —— e ——
RE/C AEE/mm Uity B /mm ] 5 /mm i 3 /°C M5 /mm ¥t B /mm ) B /mm

1 80 10 20 5 17 160 20 20 20
2 80 20 20 5 18 160 30 20 35
3 80 30 20 5 19 160 10 120 5
4 80 40 20 5 20 160 40 225 5
5 80 20 120 20 21 200 20 20 5
6 80 10 225 20 22 200 30 20 5
7 80 40 120 35 23 200 40 225 20
8 80 30 225 35 24 200 10 120 35
9 120 30 20 20 25 240 10 20 20
10 120 40 20 20 26 240 40 20 35
11 120 10 20 35 27 240 30 120

12 120 20 20 35 28 240 20 225

13 120 20 120 5 29 280 10 20 5
14 120 40 120 5 30 280 40 20 5
15 120 10 225 5 31 280 30 120 20
16 120 30 225 5 32 280 20 225 35
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Figure 3 Diagram for device connection during the test
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Table 2 Variance analysis results of the mean temperature climbing value

i T #5775 B B ¥ 5 F{& Pk

JEL R 0.014 3 0.005 7.302 0.002
e 0.002 2 0.001 1.413 0.268
it i 0.002 2 0.001 1.709 0.208
T 0.077 5 0.015 24.057 0.000
2 0.012 19 0.001
M 1.228 32

HEIE /1 22 0.107 31

BT R =0.887(f2IE R*=0.815).
®3 Q.HTESHER

Table 3 Variance analysis results of the heat-absorbing value per unit mass

i 11T B0 5 701 A Y5 Fe 23
JE R 10 717.587 3 3 572.529 5.531 0.007
M E 1 190.202 2 595.101 0.921 0.415
iy 3 588.422 2 1794.211 2.778 0.087
L 181 725.275 5 36 345.055 56.272 0.000
w7 12 271.706 19 645.879
Bt 1 228 637.606 32
KEIE iR 22 209 493.192 31

BT R=0.941 (44 R>=0.904)
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Table 4 Mean increasing rate value of temperature under different temperatures

— Q. /(kI-kg™) Vian/ ("C-min™)
H{H PRUETR 22 H{H PRIER 22

80 111.759 9.231 0.147 0.009
120 116.940 9.231 0.142 0.009
160 190.680 12.882 0.213 0.013
200 246.128 12.882 0.254 0.013
240 280.078 12.882 0.254 0.013
280 297.420 12.882 0.239 0.013
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Table 5 Mean increasing rate value of temperature under different thicknesses

Qu/(kJ kg™ Vioean /(°C+min™)
J5 B /mm : R : Ry
¥iH T o 15 22 ¥ifi b i 1% 2
10 183.745 9352 0.182 0.009
20 199.508 9.352 0.199 0.009
30 211.544 9352 0212 0.009
40 233.874 9.352 0.240 0.009
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