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ABSTRACT

The temperature distributions at various soil depths were predicted by heat transfer model during
and after infrared irradiation on sand loam or loam soil. At each soil depth, predicted and measured
temperature distributions were compared with using the mean relative percentage deviation and stan-
dard error. The mean relative percentage deviation was less than 10% between predicted and measured
temperature distributions at each soil depth. Thus, it was concluded that the temperature distribution
at each soil depth could be predicted satisfactorily by heat transfer model. Also, it is expected that these
predicted temperature distributions can be used as basic information for determining the working
speed of weeder and the size when the real weeder is constructed.
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Table 1 Experimental conditions and thermal
properties of soil used in the heat tran-

sfer model
Sandy Loam (0%, wb)

M.C. of Soil,

oot Loan(0%, wb)
Irradiation time 30sec
Initi t
mtla-l temperature 29~3C
of soil
Size of emitter 0.27X0.063m’
Temperature of emitter 100°C
Emissivity of emitter ¥ 085
Emissivity of soil t 095

0.55W/m°C, 0.68W/m°C
183X1077 m%/s, 1.85X1077 m%/s

Thermal conductivity
Thermal diffusivity

Size of soil box 09%X04X0.1m*
Step size of time length

2sec
(At)
Step size of soil depth

3mm
(Ax)
Distance from heater to

. S5cm

soil
Characteristic length(L) 0.138m

1 T3 Operator’s Manual of IR 639 Pyrometer
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Table 2. The mean relative percentage devia-
tion(P) and standard error(S.E.) bet-
ween measured and predicted tempe-
rature distributions for sandy loam
and loam soils

Soil Tvpe Sand Loam Loam
Soil Depth | P(%) [ SEC) | P(%) | SE(C)
3 9.86 11.30 6.91 10.24
6 7.65 6.20 5.32 5.27
9 6.25 4,57 4.09 348
12 6.02 393 3.07 2.20
15 6.91 427 3.98 255
18 8.18 4.80 4.45 2.50
21 7.49 4.40 3.19 1.76
24 841 4.59 343 1.96
27 7.78 3.85 2.77 121
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Fig 2. Comparison of measured and predicted temperatures at various soil depth.
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