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Abstract

Measurement of soil heat flux using a thermo-module was examined. The measuring principle

is almost the same to a traditional heat flux plate method, however, the measurement accuracy of

the temperature difference of the thermo-module is much higher than that of the traditional

thermo-pile.

heat flux accurately even under the soil layer of small temperature gradients.

It was considered that the utilization of thermo-module allowed to measure the soil

Relation between

the thermo-module output and one-dimensional steady heat flux was examined in agar-gel. Asa

result, the thermo-module output was proportional to the heat flux in a wide range.

relation, the soil heat flux in a field was determined.

Using this

In order to confirm the reliability of the

thermo-module method, the heat storage flux in soil layer was compared between the thermo-

module method and the calorimetric method. Both results corresponded closely. These showed

that the thermo-module method was effective as the heat flux meter.
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Fig. 1 Apparatus for calibration of thermo-module as a heat flux sensor
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Table 1 Temperatures at the upper and bottom
water bath for each experiment
Temperature at the Temperature at the

upper water bath  bottom water bath

/C /C
Exp. 1 26 30
Exp. 2 28 30
Exp. 3 32 30
Exp. 4 34 30
Exp. b 36 30
Exp. 6 38 30
Exp. 7 40 30
Exp. 8 45 30
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Table 2 Volumetric solid content and soil
particle density for each soil layer

. Vs Os
Soil layer /m*m- Jkgm-?
10-20 cm 0.35 2630
20-30 cm 0.43 2630
30-40 cm 0.45 2630
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Fig.2 Temperature distribution under steady-
state condition
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Table 3 The values of gradient, intercept, and
correlation coefficient for each experiment

Gradient Intercept Correlation
/Cem ™! /C coefficient
Exp. 1 —0.79 29.2 0.999
Exp. 2 —0.36 29.5 0.992
Exp. 3 0.48 30.0 0.998
Exp. 4 0.89 30.2 0.997
Exp. 5 1.34 30.5 0.999
Exp. 6 1.78 30.8 0.999
Exp. 7 2.15 31.0 0.999
Exp. 8 3.25 31.5 0.999
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Table 4 The values of gradient, intercept, and
50 W R R correlation coefficient for each sensor
100 \ \ | \ Gradient Intercept  Correlation
20 0 20 40 60 80 /Wm *mV'' /Wm? coefficient
Thermo module output /mV Sensor 1 4.27 —1.40 0.9998
K-8 vy—€EVa— LT 5 v 7 2 EOBR Sensor 2 3.36 —1.21 0.9999
Fig. 3 Relation between thermo-module output Sensor 3 4.01 —0.9 0.9999
and heat flux under steady-state condition Sensor 4 4.07 —L.11 0.9999
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Fig. 4 Change in soil heat flux with time
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