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Numerical Analysis for Heat Transfer of Soil Irradiated by Infrared
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Fig. 1. Infrared irradiation apparatus and data collection instruments.
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Table 1. Experimental conditions and thermal properties of soil used in the heat

transfer model

M.C. of Soil Sandy loam (0%, wb), Loam (0%, wb)
Irradiation time 30 sec
i:i;;:i temperature of soil 29 ~ 34°C
Size of emitter 0.27 x 0.063 (n’)
Temperature of emitter 1000°C
Emissivity of emittert 0.85
Emissivity of soil% 0.95
Thermal conductivity 0.55 W/n°C, 0.68 W/m°C
Thermal diffusivity 1.83x107 n*/s, 1.85x107 n’/s

+ T3 Operator’s Manual
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Table 2. Percentage of mean relative deviation (P) and standard error (S.E.)

between measured and predicted temperature in two soil type

Wype Sand Loam Loam
Soil Dept P (%) S.E. (°C) P (%) S.E. (°C)

3 F 9. 86 11.30 6.91 10.24
6 ﬁj 7.65 6.20 5.32 5.27
9 6.25 4.57 4.09 3.48
12 6.02 3.93 3.07 1 2.20

1
15 6.91 4.27 3.98 2.55
L 18 8.18 4.80 4.45 2.50

21 7.49 4.40 3.19 1.76
24 8.41 4.59 3.43 1.96
27 } 7.78 3.8 | 277 1.21
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Figure 2. Comparison of measured and predicted temperatures at various soil depth,
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