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Experimental study on thermodynamic characteristics of directly
buried heat pipes under sand foundation

WU Jiajin, ZHENG Rongyue*, DENG Yuebao, CHEN Shiyuan, CHEN Desheng
( Institute of Geotechnical Engineering, Ningbo University, Ningbo 315211, China )

Abstract: In order to study the thermodynamic characteristics of pipe body and soil under the influence of pipe
temperature change in sand foundation, a model test and test system with temperature variation of direct buried
heat pipe are designed. The thermodynamic properties of the pipe soil is systemically investigated and analyzed.
The results show the following findings: During the heating process of the pipeline, the temperature growth rate
and magnitude of the soil above the pipeline are greater than the temperature of the soil at the side and bottom of
the pipeline. The pore pressure of the soil increases with temperature and gradually dissipates after the
temperature stabilizes. The strain of the pipe body grows larger due to expansion when the temperature rises, and
then falls back and maintains a certain value, wherein the hoop strain is greater than the axial strain.

Key words: sand foundation; heat pipe; strain; pore water pressure
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