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Geotechnical Thermal Response Experiment and Analysis of Vertical
Buried Pipe of Ground-Source Heat Pumps Project in Suzhou
Huang Wanglai, Yu Yuejin, Xia Xueying,Lu Yongxiang
(School of Energy and Mechanical Engineering, Nanjing Normal University , Nanjing 210042 , China)

Abstract : This paper uses the constant heat flux method for thermal response test of single U and double U type buried
pipe respectively which is based on ground source heat pump engineering project in Suzhou.Through this experiment, the
geological condition of the project and the thermal physical parameters of rock and soil are obtained. At the same time,
the performance of the ground heat exchanger under various operating conditions are calculated and analyzed.lIt is conclu-
ded that the average thermal conductivity of the soil in this area is 2.02 W/(m+K) ,and that the heat exchanger perform-
ance of double U pipes is about 15% higher than that of single U pipes.
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Fig. 1 Schematic diagram of the geotechnical thermal response test system
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Table 1 Installation parameters of test hole and pipe

HAEE A U WU
LA 1 1
FRCREE (m) 100
L LR 4K (m) 200 400
. I 42 KNT IR I, R ah 78
YR MM H &
BHFLEAR (mm) (CBEEHLES L O4%) 135~150
AME (mm) 32 25
PE & BEJZ (mm) 3.0 2.3
M RO
BB B (m) 1.0
S [ 7K Bt B (m) 1.0
BRER VAP A K (m) 20
PRI 25 mm JEAZIB IR BB
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Fig. 3 The geotechnical initial average temperature of Fig.4 The geotechnical initial average temperature of
single U type buried pipe heat exchanger double U type buried pipe heat exchanger
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Fig.5 Experimental results and theoretical fitting of Fig. 6 Experimental results and theoretical fitting of
single U type ground heat exchanger double U type ground heat exchanger
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Table 2 Analysis and calculation of geotechnical thermo-physical parameters

WA BU XU WA BU WU

FALIRBE (m) 100 100 FREH(W/(m-K)) 1.97 2.07

TGS B B IEK AR (W/m) 52.58 63.05 PR RAR(W/ (m-K)) 2.02 2.02

AR 2.12 2.42 PRFAEE (KI/(m? - K)) 2 633 2 766
EiFLHBH( (m-K) /W) 0.092 7 0.042 8
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Fig. 7 Inlet and outlet temperature and average temperature of Fig. 8 Inlet and outlet temperature and average temperature of
heat exchange medium of single U type buried pipe heat exchange medium of double U type buried pipe
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Table 3 The ground heat exchanger heat transfer test results

A A PEA KGR/ (mP/h)  PEERK IR/ (m/s) WA TREE/m RIEK R/ (W/m) IR IREAE/ (W/m)

oy 1.0 0.52 100 56.48 37.22
MU 1.2 0.51 100 65.34 43.13
+ >
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(1) A 3 M BRI B U IR U 0 A $ PR ) R 17 1, A9 000 L o (A0 i kB2
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