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An Experimental Study on Properties and
Growth Rates of Water Frost Layers

Ikuo Tokura, Hakaru Saito and Koki Kishinami

Abstract

The observation of the frosting process in an early stage of the deposition revealed
that, in the range of our experiments, the process begins with the condensation of water
vapor on the wall in the form of supercooled liquid water droplets. From these obser-
vations, it was clarified that the frost density is affected by the number density of the
frost nuclei and that the formation of frost nuclei is depending on the heat and mass
transfer condtion. Consequently, the dimensional. analysis was carried out to find the di-
mensionless parameters which correlate the thermal conductivity of a frost layer. The
experimental results of the density and the thickness of the frost layer were correlated
fairly well by the parameters introduced by the dimensional analysis for the case of frost
formation on the vertical flat plate in free convection. It was also found that the frost
formation process can be divided into two periods if the frost growth data are correlated

with the dimensionless parameters presented.
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