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A Study on Frost Formation

Kazuo Aokt

When humid air is exposed to a cold surface whose temperature is below 0°C, frost deposition occurs and
continues to accumulate on the surface. Frost deposition is an important phenomenon in cryogenic industries for
use in air conditioners, regrigerators and freeze-out purifi-cation, because it causes the drop of thermal efficiency

on heat exchangers.

This paper presented a review of our previous studies on frost formation with emphasis on the frost growth
process, the frost structure, the growth theory of a frost layer and the effects of frost deposition on the

characteristics of various types of heat exchangers.
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Fig. 1 Frost growth process
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Fig. 4 Heat and mass transfer in frost layer
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Fig. 5 Frost thickness variation with time

—11—



L

pr (kg/m)

200

[ -

i 1
0] N1l hil S0 12t [y

7 min
Fig6 Frost density variation with time
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Fig.7 Frost surface temperature variation with time
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Fig. 9 Frost formation on heat exchanger
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Fig.11 Variation of frost deposit rate with time
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"Fig. 16 Frosting model on heat exchander
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