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Fig.3 Simulation curve of the relationship between thermal conductivity and natural water content rate

of silty clay from sample bj —3 in Beijing area

a—Linear relationship; b—Logarithmic relationship; c—Power relationship;d—Exponential relationship)
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Fig.4 Simulation curve of the relationship between thermal conductivity and natural density of

silty clay from sample bj —4 in Beijing area

a—Linear relationship; b—Logarithmic relationship; c—Power relationship; d—Exponential relationship)
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Table 1 Analytical data of the rate of thermal conductivity of silty clay in Beijing area
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Fig.5 Simulation curve of the relationship between thermal conductivity and natural density of silty clay in Beijing
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Fig.6 Simulation curve of the relationship between thermal conductivity and pore ratio of silty clay in Beijing
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Table 2 Simulation equation of the rate of thermal conductivity and water

content of silty clay

FE i B RS T MRRY R LAWE TR AR
Bj-1 k=0.2461Ln(w) + 04276  R=0.997 k=0.5331w"2 R =0.987
Bj-2 k=0.1566Ln(w) + 1.1194 R =0.994 k = 1.1404w *1113 R=0992
Bj-3 k=0.1425Ln(w) + 0.6408 R =0.998 k =0.6524w 1522 R =0.999
Bj-4 k=0.2015Ln(w) + 0.5986 R =0.980 k =0.628w"* R =0.994
Bj-5 k=02738Ln(w) + 09279  R=0.972 k=1.0287w"" R =0.981
Bj-6 k=0.2429Ln(w) +0.7517  R=0.999 k =0.8481w"% R =0.998
Bj-7 k=0.0271Ln(w) + 0.918 R=0.724 k =0.92021"*" R=0732
Bj-8 k=0.2016Ln(w) + 0.8265  R=0.948 k =0.8926w" % R =0.945
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Table 3 Comparison of the rate of thermal conductivity inversion calculations and measured data

Ak & e = Ak e =
akE gt s sk TR g s REF O TRE gagug g REF
21 1.438 1.393 3.1% 24.6 1.755 1.426 18.7 22.6 1.485 1.409 5.1
29 1.56 1.461 6.4% 24.7 1.746 1.427 18.3 22.7 1.738 1.410 18.9
19 1.779 1.372 22.9% 255 1.455 1.434 1.4 229 1777 1.411 20.6
36 1.346 1.506 11.9% 26.1 1.684 1.439 14.6 237 1.98 1.419 284
41 1.176 1.533 30.4% 26.6 1.178 1.443 22.5 238 1.634 1.420 13.1
18 1.875 1.361 27.4% 26.7 1.327 1.444 8.8 239 1.505 1.420 5.6
19.8 1.61 1.381 14.2% 26.8 1.424 1.444 1.4 24 1.656 1.421 14.2
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The experimental study of the factors affecting the rate of thermal
conductivity of silty clay in Beijing plain

LUAN Ying—bo', ZHENG Gui—sen', WEI Wan—shun'’

(1. Beijing Geological Mineral Exploration and Development Bureau, Beijing 100195, China; 2. Bureau of Shallow Geothermal Energy Research
and Extension Center, China Geological Survey, Beijing 100195, China)

Abstract:Being one of the most important parameters, the rate of thermal conductivity of rock and soil not only
decides the distribution of the shallow geothermal field but also constitutes the core of the whole calculation of
the heat pump power, thus serving as the key factor affecting the investment on ground —source heat pump
projects and the operating energy consumption. Based on a series of experiments, the authors made a full study
and statistic analysis of the relationship of the rate of thermal conductivity to water content, natural density and
porosity. The test results show that the natural water content increases with the increase of the silty clay thermal
conductivity, which can be fitted with the logarithmic and power relationship to obtain the better correlation
coefficient. Because the differences in material compositions and microstructures of the samples aftect the
combination of the heat transfer, it is difficult to indicate the variation trend of the thermal conductivity and
water content in the same area with the uniform fitting equations. With the increasing porosity, the rate of
thermal conductivity decreases under the condition of constant water content. With the increasing density, the
authors obtained the clear trend of increasing rate of thermal conductivity. There are three stages in the variation
of rate of thermal conductivity and water content of silty clay. The rate of thermal conductivity increases
dramatically when the water content varies in the range of 0—5%. The rate of thermal conductivity increases faster
when the water content varies in the range of 5%—20%. The rate of thermal conductivity increases slowly and
tends to stabilize when the water content is over 20%.
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