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Numerical Model for the Analysis of Frosting Behavior
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ABSTRACT: The integral boundary layer equation for the air side and the diffusion equation
for the frost layer are numerically analyzed in order to predict the behavior of frost layer
growth. The thickness and density of the frost layer obtained from the present study agree
well with those of previous numerical results and experimental data with a maximum error of
13%. The characteristics of heat and mass transfer within the frost layer and the frost layer
growth along the flow direction are investigated by performing numerical analysis. The effects

of operating conditions on the frost layer growth are also examined.
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Fig. 1 Physical model for the analysis of frost
layer growth.
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Fig. 2 Comparison of the frost layer thickness
for various numerical models.
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Fig. 3 Comparison of the present numerical
results with present experimental data
on the frost layer thickness.
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Table 1 Effect of operating factors on the
frost layer growth

Factors Thickness( ¥;) Density( of)
T, ) " 1
w T 1 N
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T, 1 ! 1
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