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Experimental analysis of the distribution characteristics of
the frozen soil area around ground heat exchanger in cold region
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(1la. School of Energy and Environment, 1b. Key Laboratory of Integrated Exploitation of Bayan Obo Multi-Metal Resources,
IMUST, Inner Mongolia University of Science and Technology, Baotou 014010, Inner Mongolia, P. R. China;
2. Key Laboratory of Wind Energy and Solar Energy Utilization Technology, Ministry of Education,

Inner Mongolia University of Technology, Hohhot 010051, P. R. China)

Abstract: An experimental device is established in this paper, the operating condition of ground source heat
pump under the condition of soil thermal imbalance in cold region in winter is simulated. The experiment
studies the distribution characteristics of the frozen soil area around the buried pipe, and gets the average
moving speed of {reezing front. The results show that the distribution of frozen soil area is asymmetric.
When the fluid inlet temperature is —15 C and buried depth is 350,700 and 1 050 mm, the average moving
speed of freezing front is 5,5 and 6. 67 mm/h in the heat response areas of 40~60 mm, and the average

moving speed of freezing front is 1. 54, 1. 82 and 1. 82 mm/h in the heat response areas of 60~80 mm. The
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frozen soil to a certain extent in favor of heat transfer between buried pipe and surrounding soil, so the

frozen soilshould be considered in the design of GSHP in cold area.

Keywords: cold region; ground source heat pump; soil {reezing; freezing phase transition; freezing front
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Fig. 2 Temperature measuring point layout plans (unit: mm)
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Fig.3 Temperature distribution along the depth of the U-tube
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Fig. 4 Soil radial temperature distribution map
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Table.2 The time required to freeze
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