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Ground temperature response and thermal effect radius of heat transfer of deep buried pipe
LI Chao, JIANG Chao, GUAN Yanling, ZONG Congcong, QU Hua, WU Qiaolan

(Chang’an University, Xi’an, Shaanxi 710018, China)

Abstract: In order to analyze the ground temperature response and thermal effect radius of the heat transfer of the deep buried
pipe, a full-scale numerical model of buried pipe heat transfer is established based on the well logging temperature, ground
lithology interpretation, and field heat transfer experiments of an actual deep—buried pipe heating project in Xi’ an. By the
numerical analysis of the heat transfer of the buried pipes in five years, namely five heating periods and four recovery periods, the
variation of ground temperature fluctuation (A7) around the buried pipe at different depths with running time is summarized. On
this basis, by considering the theoretical research and engineering application, three different AT limits are selected to determine
the thermal effect radius, and the factors affecting the thermal effect radius are analyzed. The results show that when AT limit is
small enough to close to zero, the thermal effect radius is mainly affected by the geotechnical parameters around the buried pipe,
and when AT limit increases, the thermal effect radius is mainly affected by AT limit.
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Fig. 1  Structure diagram of deep—buried coaxial double—pipe
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Table

1 Ground temperature variation AT(°C) around buried pipe with running time and radial distance
at the depth of 50 m

T ATCC) _
(m) A4 F—AE AR %A B AR ERIIEES ERIEES AR
PERZIAZE o IS ) EIAZE o] IREINZE o Ik 2o V‘E%ﬁ?téﬁ TR R A e EA
14.76 0.001 0.049 0.070 0.130 0.150 0.204 0.221 0.269 0.283
16.25 0 0.030 0.048 0.094 0.114 0.158 0.177 0.217 0.233
17.89 0 0.016 0.031 0.065 0.083 0.119 0.137 0.170 0.186
19.70 0 0.008 0.018 0.043 0.057 0.086 0.102 0.130 0.145
21.69 0 0.004 0.010 0.026 0.037 0.060 0.072 0.096 0.108
23.69 0 0.001 0.005 0.016 0.024 0.041 0.050 0.070 0.080
25.69 0 0.001 0.002 0.009 0.015 0.028 0.035 0.050 0.059
27.69 0 0 0.001 0.005 0.009 0.018 0.024 0.036 0.042
29.70 0 0 0 0.003 0.005 0.012 0.016 0.025 0.030
31.70 0 0 0 0.002 0.003 0.008 0.010 0.018 0.022
33.70 0 0 0 0.001 0.002 0.005 0.007 0.012 0.015
35.70 0 0 0 0 0.001 0.003 0.004 0.008 0.010
37.71 0 0 0 0 0 0.002 0.003 0.005 0.007
39.71 0 0 0 0 0 0.001 0.002 0.004 0.005
41.71 0 0 0 0 0 0.001 0.001 0.002 0.003
43.71 0 0 0 0 0 0 0.001 0.001 0.002
45.71 0 0 0 0 0 0 0 0.001 0.001
47.72 0 0 0 0 0 0 0 0.001 0.001
*2 AERE. AEEETESEERNEIEEE
Table 2 Thermal effect radius of buried pipe at different depth and time
R _ _ A A %ﬂ@%jéfm) _ __ _
(m) B4 S - gt HAE =AE ERIEeS EHINES HAR
T N /R U T R R D SR el S T V‘E S5 BRBEIAZS I WA INAE A R4 R
500 14.76 25.69 29.70 35.70 39.71 43.71 45.71 49.72 51.72
1 000 14.76 23.69 27.69 33.70 35.70 41.71 43.71 45.71 47.72
1500 14.76 25.69 27.69 33.70 37.71 41.71 43.71 47.72 49.72
2 000 16.25 29.70 33.70 39.71 43.71 47.72 51.72 55.73 57.73
2 500 14.76 25.69 29.70 35.70 37.71 43.71 45.71 49.72 51.72
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Table 3 Thermal effect radius of buried pipe when AT=0.1 C

AR (m)
PR
(m) B4 S 5 AR o AR oA U AR EHINES EHINES HAE
E 3 G VR oy N S R I S P SR T i S R VR Erp e G
500 7.48 12.16 12.16 14.76 16.25 17.89 19.70 19.70 21.69
1 000 9.09 14.76 16.25 17.89 19.70 21.69 23.69 25.69 25.69
1500 8.25 13.40 16.25 17.89 19.70 21.69 23.69 25.69 25.69
2000 9.09 14.76 16.25 19.70 19.70 23.69 23.69 25.69 27.69
2500 10.02 17.89 19.70 23.69 23.69 27.69 29.70 31.70 31.70
F4 AT=0.5 CHARRE . AEKETHIZERAZIMER
Table 4 Thermal effect radius of buried pipe when AT=0.5C
AR (m)
AR
(m) S —A4F 4 W AR AR A E IR EHIKE S5 DU AT SR
AR ey V- R i G R ey R ey i R A S A R Gy A
500 5.58 3.07 6.79 7.48 8.25 9.09 9.09 11.04 11.04
1 000 6.79 9.09 10.02 12.16 13.40 14.76 14.76 16.25 17.89
1500 6.79 10.02 11.04 13.40 14.76 16.25 16.25 17.89 17.89
2 000 7.48 11.04 12.16 14.76 16.25 17.89 17.89 19.70 19.70

2500 9.09 13.40 14.76 17.89 19.70 21.69 21.69 23.69 23.69
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