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Numerical Simulation of Heat Transfer Performance of Horizontal Buried Tube Heat Exchanger
Mu Xuan' Zou Hang! PeiPeng! Lin Huaying! Hao Dingyi?
( 1.School of Mining, Guizhou University, Guiyang, 550025;
2.School of Mining Engineering, China University of Mining and Technology, Xuzhou, 221116 )

[ Abstract] In order to further popularize the application of horizontal buried pipe ground source heat pump system, based on
the theory of soil capillary water, this paper discusses the heat transfer performance of horizontal buried pipe heat exchanger under
different underground water level depth, different soil types and different structure of horizontal pipe heat exchanger based on
numerical simulation test. By analyzing the water temperature at the outlet of buried pipe, the heat transfer of horizontal pipe length
meters and the distribution of soil temperature field, the influence mechanism of relevant parameters on the heat transfer
performance of horizontal pipe is revealed. The results show that when the buried depth of underground water line becomes
shallower and the water saturation of the horizontal soil increases from 12% to 100%, the heat transfer of the horizontal pipe length
increases by 30% and the water temperature at the outlet decreases by 23% under the refrigeration condition. The heat transfer
performance of horizontal pipe is the best in loam soil, and the thermal conductivity of solid particles in soil plays a leading role in
the heat transfer performance of horizontal pipe. The decrease of soil porosity and the increase of the thermal conductivity of solid
particles can significantly improve the heat transfer efficiency of horizontal buried pipe. The pipe structure also has obvious
restriction effect on the heat transfer performance. The horizontal "Spiral" buried pipe form has good heat transfer performance and
high energy efficiency ratio of the system.
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Table1 Simulation parameters
ZH Bl L2
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BERRIANAKIELRE Ty 276.15 K
HAIINIKIRE T, 306.15 K
E WA SRk, 0.6 W/mK
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AR WA T 288.15 K
YA b I T TET TR A 3.14x104 m?
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Fig.6 Outlet water temperature of buried pipe
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Fig.7 Heat transfer per meter of buried pipe
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Table 2 Thermodynamic properties of three soils
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W/(m-K) 10°m?/s kg/m3
HEF L 1.9 0.71 1925
HEW+ 38 1.27 1925
oAt 1.5 1.08 2060
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Table 3 Simulation parameters
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