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An outline of this explanation is unsteady evaluation of frost growth. Because increase of flow
resistance is the principal factor of a drop of heat transfer performances with frosting, thermal
performance characteristics were examined. Based on that experimental result, we proposed
one-dimensional non-homogeneous frost growth model considered distribution of frost density, and
compared with the experimental data in time and space. In a non-homogeneous model with the
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frost property distribution taken into account, it shows that density distribution similar to the
experimental result can be predicted. It is possible to make prediction closer to the experimental
result as compared with the conventional homogeneous model with respect to the time variation of
frost height.
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When the surface temperature of a solid is below the solidification point of water, water vapor in
air condenses on the solid surface to form frost. This phenomenon is generally known as frost

formation, and is a transient phenomenon in which both heat transfer and mass transfer take place
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simultaneously. In engineering, the frost formation is a process associated with such consumer
products as refrigerators and heat pumps.

In the frost formation process, the growth of the frost layer and crystallization of frost depend on
several factors such as: the cooling surface temperature where the frost is formed, the temperature
and humidity of the main air flow, air velocity, pressure, cooling surface’ s shape, dimensions,
orientation, roughness and wettability, and the time elapsed since the start of frost formation.

In this study, the numerical analysis by non-homogeneous density distribution model that
considered the distribution of the direction where the frost density grew up was proposed to
investigate the effects of air side factors.
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When the surface temperature of a solid is below the solidification point of water, water vapor in
air condenses on the solid surface to form frost. This phenomenon is generally known as frost
formation, and is a transient phenomenon in which both heat transfer and mass transfer take place
simultaneously. In engineering, the frost formation is a process associated with such consumer
products as refrigerators and heat pumps.

In the frost formation process, the growth of the frost layer and crystallization of frost depend on
several factors such as: the cooling surface temperature where the frost is formed, the temperature
and humidity of the main air flow, air velocity, pressure, cooling surface’ s shape, dimensions,
orientation, roughness and wettability, and the time elapsed since the start of frost formation.

In this study, the numerical analysis by non-homogeneous density distribution model that
considered the distribution of the direction where the frost density grew up was proposed to
investigate the effects of cooling Surface factors.
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To develop CAE for predicting the frost adhesion area in the refrigerator by generation and
moving of the warm humidity air when defrosting is operated, the melt analysis was modeled. In
the model, physical properties which consider initial frost mass or melted water are set to the fin's
properties. The frost layer area on the fin surface is not modeled. This modeling technique was
verified to the experiment at the defrost condition of the heat exchanger with the frost under the
forced convection. The variations in air temperature and absolute humidity for calculation were
almost corresponding to those for the experiment. However, the difference of them was seen in
initial melting because the influence of the decreasing of the channel between fins by the melt of
frost cannot be considered in calculation.
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