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Elucidation of the frost growth process by means of the heat and mass transfer
analysis bases on the frost micro structure measurement by using X-ray micro CT

RYOSUKE, MATSUMOTO

3,300,000

30%

Frost formation on the heat exchangers of the air conditioning equipment
causes the serious energy loss, thus the anti-frost formation technique is the urgent task. The
purpose of this study is to clarify the frost growth process by estimating the relationship between
the frost-crystal micro structure and the heat-mass transport phenomena in the frost layer. The
three-dimensional microstructure of the frost crystal was measured using X-ray micro CT, and the
effect of the cooling surface properties on the crystal structure was evaluated. Furthermore, the
combined heat conduction of ice crystals and moist air in the frost layer was analyzed using the
measured three-dimensional microstructure data. The surface temperature of the frost layer rises as
the frost layer grows, while the temperature of the bottom of the frost layer decreases. As a
result, ice crystals at the bottom of the frost layer grow by the water vapor supplied from the
sublimation in the frost layer.
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