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A Experimental and Numerical Studies of Thermal Flow Motion in a
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Abstract

Numerical and experimental studies were conducted on the temperature distribution of a buried steel pipe and
surrounding granite frozen soils in the closed system. The relationship between unfrozen water content and temperatures
was analysed by laboratory test. The thermal conductivity measurements were made to compare the results with a formula
presented by Lachenbruch. A steel container model that consists of a freezing chamber and a buried circular steel pipe was
built for the laboratory temperature measurements. The time temperature records were measured experimentally, and those
records were compared with numerical results obtained from FEM analysis in order to verify the feasibility. The latent heat

effect on the granite frozen soils in the numerical study was considered.

Keywords - frozen soil, closed system, finite element approach, latent heat effect
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