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An Analytical Study of Freezing Characteristics of an Aqueous
Binary Solution on Upper Facing Cooled Plate

Shoichiro FUKUSAKO and Masahiko YAMADA
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Abstract

An analytical study has been performed to investigate the freezing characteristics of
an aqueous binary solution on an upper facing cooled plate. In the analysis, the effect of
concentration diffusion was assumed to be neglected, and furthermore, one dimensional
conduction heat transfer with thermal equilibrium was assumed. The Landau’s transfor-
mation method and five point implicit method were employed to solve the governing equa-
tions. Ethylene glycol solution, which is utilized as a secondary coolant, was adopted as
the testing solution. The analytical results were favorably compared with the experimen-
tal ones. It was found that the assumptions adopted in the present study were only avail-
able for the conditions under which the dendritic ice layer normal to the cooled plate is

formed.
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