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Thermal Conductivity of the Frozen Layer
of Aqueous Binary Solutions
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Abstract

Measurements of the thermal conductivities of the frozen layer of aqueous binary
solutions were performed using the transient hot-wire method. Solutions of propylene glycol
and of sodium chloride were utilized as the testing fluids, and these were frozen in the test
section in which the platinum wires of 40 gm in diameter with 170 mm in length were strung.
Measurements were carried out under equilibrium at a variety of both the initial concentra-
tion of the solution and the temperature of the frozen layer. The expressions of the thermal
conductivity of the frozen layer were determined. It was found that the thermal conductivity
of the dendritic ice layer was favorably assessed with the Lichteneker’s model by introducing
the solid fraction under an assumption of the equilibrium within the range of parameters

examined.
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