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Analysis of coupled heat transfer between freezing soil,
water and horizontal heat exchange tube
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Abstract: The research object is the coupled heat transfer effect between freezing soil, water and horizontal heat exchange tube,

use finite volume numerical method to dispersed solving for continuity equation and heat transfer equation of unsaturated freezing

soil,gives part of the temperature fields and freezing percentage distribution graphs,and analyzes the reason of the coupled heat

transfer. The analysis result shows that:the temperature field of freezing soil are some horizontal lines parallelling to the ground

surface. The peak value of solid-liquid phase change region appears in the upper part where there is backwater pipe, the low value

appears in the place where there isn't horizontal heat exchange tube. The horizontal heat exchange tube makes the freezing front

deviate towards the ground surface. The arrangement difference of inlet and outlet position of horizontal heat exchange tube will

effect the size and position of the phase change region of freezing soil. Arranging the backwater pipe at one side or middle posi-

tion is the optimized mode.
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