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Study on Simplified Estimate of Thermophysical Properties in Shallow Ground
Evaluation of Thermal Diffusivities of Ground by Periodic Heating Method using
Solar Energy as Heat Source
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Abstract
Effective thermal diffusivities of the ground to a depth of 10 m in a field was investigated by

periodic heating method using solar energy as heat source from 2015 to 2018. Measurement point was

within College of Engineering, Nihon University located in Koriyama city, Fukushima prefecture. The

effective thermal diffusivities in depth from 1 to 6 m was from 0.42 to 1.07 mm?/s and average value

was 0.67 mm?/s, in depth from 7 to 10 m was from 0.58 to 2.72 mm?/s and average value was 1.49

mm?/s. The ground temperature distribution at the measurement point was obtained by a Computational

Fluid Dynamics analysis tool, and thermophysical property value was used the value obtained by

experiment. The relative errors between the calculated value and the experimental value were from

-0.20 to 0.39.

Keywords: Ground source, Effective thermal diffusivity, Shallow ground, Field, Periodic heating method,

Solar energy
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Fig. 1 (a) Measurement point in College of Engineering,
Nihon University. (b)Schematic of temperature

measurement apparatus.
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Fig. 3 Model of analysis (unit: mm).
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Table 1 Coefficients of the eq. (8) for effective thermal
diffusivity ao [mm?/s].

Depth range Coefficient

m Fo [mm?/(s-K)] Gp [mm?/s]
0=D=1 -1.4501x10* 4.8671x10"
1<D=2 7.4105x10°3 5.1137x10!
2<D=3 1.3329x1073 4.5092x10!
3<D=4 1.5891x103 7.6502x101
4<D=5 1.2541x102 8.1198x10!
5<D=6 3.8630%10? 9.7688x10?
6<D=7 -5.0123x102 1.9491
7<D=8 -7.8089%102 2.4887
8<D=10 -8.0833x10! 1.4254x10
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