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Abstract: In order to explore the heat transfer performance of the Static Drill Rooted Energy Pile
(SDREP) , an equivalent thermal conductivity of the ground was investigated by using heat source
theory based on the field thermal response test. A three-dimensional heat transfer numerical model of
the energy pile was established and verified, and the influences of the tube spacing and its thermal con-
ductivity, the fluid velocity, and the thermal conductivity of cement-soil around the pile on the heat
transfer performance of the SDREP were analyzed. The results show that the ground equivalent ther-
mal conductivity is 1.64 W (m-+K)™". The heat transfer performance of the energy pile can be improved

by increasing the spacing of the heat exchange pipe and its thermal conductivity, the fluid velocity,
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and the thermal conductivity of soil-cement around the pile. However, when the tube spacing is over

0.25 m, the fluid velocity reaching a turbulent state, or the thermal conductivity of tube and cement-

soil is higher than that of the ground, there is little contribution to improve the heat transfer perfor-

mance of the energy pile.

Keywords: geothermal energy pile; static drill rooted method; heat transfer performance; thermal re-

sponse test; ground equivalent thermal conductivity
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Fig.1 Schematic diagram of static drill rooted energy pile
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Fig.2 Schematic diagram of testing equipment
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Table 1 Physical and mechanical parameters of soil

.- VI /m EEQ oK/ TE'F#“?’%EI/ th%ﬁ&ﬁi JEAEBiE/ RS/ W@{%ﬁa/
(kNem ) % (W(mK) ) (J(kg'K) ") MPa kPa ()
OF /i 0~8 17.2 51.0 1.11 1840 2.28 10.4 8.3
O 1%+ 8~15 19.0 32.7 1.26 1670 6.99 37.8 16.9
©-2 ki %k £ 15~20 18.8 33.5 1.43 1620 4.46 24.4 14.2
©-1#mE+ 20~37 18.7 34.9 1.44 1620 4.41 19.8 13.3
©-3%+ 37~45 18.3 37.9 1.52 1730 5.28 24.3 13.3
©-4 8 mE+ 45~52 19.1 31.9 1.63 1620 6.65 26.7 16.9
O- 18 BE+ 52~57 19.2 30.4 1.71 1620 8.28 42.0 16.8
@-3 8 B E+ 57~60 19.4 30.0 1.74 1620 8.22 42.9 17.0
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Fig.3 Water temperature response curves for the inlet and

outlet of the test pile
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Fig.5 3D numerical model for the energy pile
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