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A Study on Thermal Conductivity and Vapor Diffusion
in Frost Layer

Ikuo Tokura, Hakaru Saito
Koki Kishinami, Kazuo Muramoto

Abstract

In a refrigeration system, frost formation on a surface of heat exchanger often causes reduction of heat
transfer rate and increas of flow resistance of fluid flowing through the exchanger and is eventually bound to
an undesirable increase of power supplied to the system. Therefore, to study heat and vapor transfer in a
frost layer is very much important from the viewpoint of heat engineering practice.

The authors presented, in this report, new formulas to estimate the thermal conductivity and the diffusion
resistance factor in a frost layer, both of which have correlational effect not only on porosity- but also on
microscopic structure of ice crystal in the frost layer. The utilities of these formulas were examined by
comparing the experimentally determined rates of growth of frost layer and the predicted ones obtained based
on the formulas.
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