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Study of soil comprehensive thermal conductivity coefficient based on field test
of energy pile
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Abstract: Energy pile is an energy-saving and emission-reduction technology, combining the functions of structure load supporter
and shallow geothermal heat exchanger. There has been application in the world in recent years. Normally, the comprehensive
thermal conductivity coefficient of soil is measured through ground source heat pump technique. However, this value is unsuitable to
calculate the heat exchange efficiency of energy pile accurately. Field tests and numerical simulations on the soil thermal
conductivity coefficient were obtained in energy pile group with low cap located on Henan Polytechnic University. The influence of
heating time, heating power, flow rate, pile length and the arrangement of energy pile in groups on the soil comprehensive thermal
conductivity coefficient are analyzed. It shows that the line heat source analysis method, based on the ground source heat pump
testing, is unsuitable for the calculation of soil comprehensive thermal conductivity coefficient . Hence, it is necessary to develop
one testing and analyzing method which can considering pile diameter, etc.
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Fig.3 The layout of measurement cells(unit: m)
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Table 1 Conditions of measurement carried out in this
study
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1 3 0.51 13.0 BpE HAH L,
2 4 0.51 13.0 BpE HAH AL,
3 8 0.51 13.0 BpE HAH AL,
4 3 0.51 13.0 2BEHREE Bl S
5 4 0.51 13.0 2BEHREE Bl S
6 8 0.51 13.0 2BEHREE Bl S
7 4 0.51 19.5 BpE HAH AL,
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Table 2 Material parameters used in numerical model
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M(W/(m * K)) Gy /(J/(kg * K)) 7/ (kKN/m3)

Y 1.6 880 240

+ 1k 12 1500 19.0

WE 41.0 440 78.7
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Fig.5 Comparison between the numerical simualtion and
field test result
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Table 3 The A* values of two connect energy pile through
measurement and numerical simualtion in this work
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Table 4 The measured values of thermal conductivity of soils
G5 IAINERAW  SENTHEAW O WE(ms)  BEK/m BEEEERX BEB/h ¢/(W/m) A A(W/m -+ K))
1 3 1.04 0.51 13.0 FpE 9~13 80 1.32
2 4 1.49 0.51 13.0 Lkl 9~13 115 1.28
3 8 225 0.51 13.0 Lkl 9~13 173 1.26
4 3 0.93 0.51 13.0 FAE 9~48 72 1.36
5 4 1.39 0.51 13.0 L fE 9~48 107 1.32
6 4 2.20 0.51 19.5 FpE 9~48 113 1.40
7 4 3.02 0.51 26.0 FpE 9~48 116 1.47
8 4 1.27 0.26 13.0 FpE 9~48 98 1.22
9 4 1.45 1.02 13.0 Lkl 9~48 112 1.37
10 4 3.90 0.51 13.0 2 A ER R 9~48 115 1.53
11 4 5.25 0.51 13.0 4 FEEER 9~48 80 1.21
12 4 7.73 0.51 13.0 8 Mk H I 9~48 60 1.06
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