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Researching test and model on thermal conductivities of
typical lithologics in Mu Us Sandy Land
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Abstract; [Objective] The research studied the relationship between thermal conductivity and water
content of four kinds of typical lithologics in Mu Us Sandy Land. [Method) According to different litholog-
ic characteristics and sediment environment, we suggested a new test method. Meanwhile we measured
thermal conductivity under different water contents using the JW-[[ heat-flow meter. [Result] By analy-
zing the differences between thermal conductivity and water content in Mu Us Sandy Land,and making use
of the new model provided by campbell and the author,the measured thermal conductivities of all kinds of
lithologics and fitting error were analyzed. [Conclusion) According to the analysis,the new model sugges-
ted by the author was used to fit the measured thermal conductivity-water content curves. The model can
greatly reflect the characteristics of parameters, the related coefficients of measured values and fitted values
are bigger than 0. 97.
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Table 1 Particle composition of four kinds of typical lithologics in Mu Us Sandy Land
ORLZH 1%/ V6
R A T Particle composition EZ
Test medium 2.00~0.50 0.50~0.25 0.25~0.075 0.075~0.05 0.05~0.01 0.01~0.005 <C0. 005 Naming
mm mm mm mm mim mm mm
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Fig. 2 Thermal conductivity-water content curves of
4 kinds of typical lithologics in Mu Us Sandy Land
— &—. Aecolian sand; —m—. Sandy loam; — @ —. Salawusu;

— A—. Weathered sandstone
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Table 2 Parameters fitting of Campbell and Zhao G Z models

sl 28 N b T 1 [EDREDiN ) RALED
Model Index Aeolian sand Sandy loam Salawusu Weathered sandstone
a 0. 148 0. 581 0. 686 0. 829
b 0.020 0.913 —0.131 1.710
Campbell 7Y i _ -
Campbell model C 0.026 0. 085 0.103 0.079
d 0.196 0.210 0.191 0.121
e 0.000 3 0.041 2.982 0.143
Ky 0.637 1.058 1.001 1. 015
X 2 AR Ko, 0.130 0.179 0.171 0.178
Zhao G Z model a 0.482 0.100 0.099 0.113
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Fig. 3 Different lithologics thermal conductivity-water
content curves of Campbell model
— & —. Aeolian sand; —m—. Sandy loam; — @ —. Salawusu;

— A—. Weathered sandstone
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Fig. 4 Different lithologics thermal conductivity-water
content curves of Zhao G Z model
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Table 3  Error analysis of different lithologics thermal

conductivity-water content curves of Zhao G Z model

ik JREREC pore mmn
Lithologics A - Covariance REMS
coefficient

KRS
Acolian sand 0.992 0.023 0. 004
o Fe- i
ﬁf/ﬁﬁfi%jj 0. 980 0. 006 0.002
Sandy loam

Rr 13, 94
FEhL A% 0.974 0.011 0.004
Salawusu
AR &
Weathered 0.986 0.013 0. 003
sandstone
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