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Determination of Soil Thermal Parameters by Heat Pulse Method

LI Ting (Engineering survey design institute of Zhenjiang City, Zhenjiang 212000)
Abstract
soils with different water contents was calculated. Through comparing thermal diffusivity determined by heat pulse and analytical solution, the re-

Thermal properties of four texture soils were detected by the self-developed soil thermal test system. Thermal diffusivity of four texture

sult indicated that soil thermal diffusivity determined by heat pulse were appreciably larger than the one determined by analytical solution method.
But comparing the temperature profile based on thermal diffusivity, the results indicated that a little difference existed between two methods, and
the relative error was less than 5% . Therefore, it was shown that the determination method of thermal diffusivity with heat pulse was feasible.

Key words Soil thermal transfer parameter; Heat pulse; Soil texture
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Fig. 1 Experiment facility of soil thermal property detected by
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heat pulse method
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Table 1 Classification of soil texture

+ 3 0k7 2H 5, Component of soil particle // %

Bk Clay( <0.002 mm)  #pKL Silt(0.002 ~0.020 mm)

b Sand (0. 020 ~1.000 mm)

e i 532

Soil sample Texture type

4 Lou soil L 15.982
¥b#E 1+ Shahuang soil i - 1.872
21+ Red gum soil fibZhigE+ 15.643
Yt 4 Heilu soil B4 13.976

40.018 44
12.128 86
30.357 54
34.024 52
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Fig. 2 Temperature change of Shahuang soil with different water contents
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Fig. 3 Variation of thermal diffusivity of different soil textures

with water content
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Table 2 Comparison of thermal diffusivity calculated by different methods

e Uy Byt et
Soil texture Shahuang soil Red gum soil Heilu soil Lou soil
J71%: 1 Method 1 0.002 427 0.002 157 0.000 827 0.001 567
7% 2 Method 2 0.003 203 0.001 807 0.001 633 0.002 877
F3 2 MAETENEBREHNENETRE
Table 3 Relative error of temperature profile calculated by two methods %

i fi] it AN/ FSARR A
Time /s Shahuang soil Red gum soil Heilu soil Lou soil
3 600 1.16 0.57 1.59 2.16

7 200 1.79 0.90 2.56 3.37
10 800 2.32 1.16 3.31 4.33
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