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Fig.1 Schematic diagram of experimental system
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Table 1 Calculation results of soil thermophysical parameters
in each layer

M e gy on o R RN
P FER o g FE SR
J/(m*K) W/(m-K) (m-K)/W
1 ML 0~3 3404335 2383 0.139 1
2 3~5 2615000  2.092 0.163 5
3 5~10 2570000  2.056 0.166 4
4 b 10~15 2575000  2.060 0.166 1
5 15~20 2417500  1.934 0.176 9
6 20~30 2393750 1915 0.178 7
7 30~36 2518750  2.015 0.169 7
8 WA+ 36~40 3661972 2.600 0.1279
9 b 40~60 3532394 2508 0.1326
10 60~68 3602817  2.558 0.130 0
11 ¥EaE+  68~80 2334066  2.124 0.1659
12 /EVRE 80~100 2380220  2.166 0.1627
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Table 2 Initial parameter setting of layering

T SR HE

iﬁ wE ‘&;J;ti A =¥ B
=2 m kg/m®  J/(kg-K)
W/(m-K) (m-K)/W C

1 0-~3 1940.2 1755 2.383 0.139 23.03
2 3~15 21668 1194 2.069 0.165 19.68
3 15~30 2166.8 1110 1.925 0.178 19.35
4  30~36 2166.8 1162 2.015 0.170 19.25
5 36~40 2290.6 1599 2.600 0.128 19.26
6 40~68 2290.6 1557 2.533 0.131 19.21
7 68~100 2365.0 997 2.145 0.164 19.18
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Fig.2 Mesh generation inside and outside borehole
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Fig.3 Axial mesh generation of buried pipe
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Table 3 Definition of ground heat exchanger model
boundary conditions
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Table 4 Initial parameter setting of homogeneous heat
transfer model
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Research on heat transfer model of buried pipe heat exchanger
based on equivalent physical properties of soil stratification

Xu Ruoen'?, Chen Jinhua'?, Tang Maochuan'?, Du Longyue'?
(1.Nation Centre for International Research of Low—carbon and Green Buildings, Chongging University, Chongging
400045, China; 2.Key Laboratory of the Three Gorges Reservoir Region’s Eco—Environment, Chongqing University,
Chongging 400045, China)

Abstract; In this paper, considering the soil stratification and groundwater seepage, combined with
the measured data, the fluid temperature inside the buried pipe and the thermophysical parameters of
different layered soils are obtained through the calculation of the outer wall temperature of the buried
pipe, so as to establish the heat transfer model of the buried pipe stratified according to the equivalent
physical properties of the soil. The experimental results show that the strati—fied heat transfer model is
closer to the measured value than the conventional homogeneous model, and the error is smaller; The
average absolute error between the simulated outlet water temperature and the measured value is 021 °C,
and the average absolute error between the simulated inlet and outlet heat transfer temperature
difference and the measured value is 0.14 “C based on the equivalent physical properties of soil
stratification, which has a high accuracy and can provide a basis for engineering design and serve as
the basis for the subsequent optimization study of the bur—ied pipe heat transfer.
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