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Prediction of Frost Layer Growth on a Cold Plate
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Abstract

This study presents a numerical model to predict the behavior of frost layer growth. The
characteristics of the heat and mass transfer inside the frost layer are analyzed by coupling the air flow
with the frost layer. The present model is validated by comparing with the several other analytical
models. It has been known that most of the previous models cause considerable errors depending on
the working conditions or correlations used in predicting the frost thickness growth, whereas the model
in this work estimates the thickness of the frost layer more accurately within an error of 10% in
comparison with the experimental data. Simulation results are presented for variations of heat and mass
transfer during the frost formation and for the behavior of frost layer growth along the direction of air
flow.
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Fig. 1 Physical model for analyzing frost layer
growth
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