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Abstract — The present study has been conducted to understand the heat and mass transfer characteristics of
humid airflow in frosting conditions. A flat plate of aluminum was used for the simulation of flat surface
part of the fin of the heat exchanger. The aluminum surface temperatures were measured and analyzed to
clarify the heat and mass transfer characteristics under frosting conditions. Also, the pressure drops were
measured to clarify the air-blocking effect of frost in the mini channel of the air-side heat exchangers. A data
reduction method was developed for the analysis of local characteristics of humid air under frosting condi-
tions.
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Table 1. Measuring positions.
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Fig. 1. Schematic of experimental apparatus.
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Table 2. Test conditions.
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Test Tuwn (°C) Viw T Peltier Time Measuring
No. DB/WB (m/s) (°C) power (min}  value

1 2/1 9
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Fig. 2. Schematics of the test section and a typical
frost thickness profile.
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Fig. 6. Photograph of frost distribution (frontal and
top views).
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Table 3. Frost thickness and weight data at the
specified positions.

Time Position x [mm] Weight

[min] | 10 30 55 8 100 109 [&]

30 0.40 035 0.50 1.00 0.45 0.30 020 0.42
60 0.60 0.40 0.65 1.50 0.50 0.40 0.30 0.66
120 0.85 0.55 1.00 2.00 090 0.50 0.45 1.223
180 1.10 0.75 1.35 2.65 1.10 0.60 0.55 1.707
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