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Field Cooling Tests of Paddy Stored in Steel Bins
with a Grain Cooler

Oui-Woung Kim, Dong-Chul Kim"
Korea Food Research Institute, Sungnam 463-420, Korea

Abstract

Two field cooling tests were conducted to evaluate the cooling characteristic of paddy with a prototype grain cooler. The
first test was carried out during summer season in a steel bin with 180.3ton of paddy at Sunchon. And the second test was
carried out during harvesting season in a steel bin with 2722ton of paddy at Ulsan. At the first test, initial paddy
temperature of 23.6C was dropped to 14T, and initial moisture content of 19.9% was dropped to 19.3% after 52.5 hours of
cooling. At the second test, initial paddy temperature of 16.1TC dropped to 5.5T after 78.0 hours of cooling. And, at the first
test, the average air flow rates of chilled air leaving the grain cooler and penetrating the grain layer were 77.5 m'/min and
42.5 m'/min, respectively. To prevent leakage of chilled air from plenum chamber of steel bin, which was about 45% of the
average air flow rates of chilled air leaving the grain cooler, a proper method was required. The average total power
consumption at the first test during summer was 22.1 kW with control of fan damper. At the second test, it was 17.4 kW
due to controlling the capacity of compressor with unloading solenoid valve and changing the flow rates of hot refrigerant
gas flowing into evaporator and reheater from compressor, resulting in 27% reduction of energy consumption.
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Fig. 1. Temperature profiles of paddy at six depths in the
steel bin during the first cooling test.
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Fig. 2. Temperature profiles of paddy at eight depths in the
steel bin during the second cooling test.
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Fig. 3. Temperature changes of the ambient air, air in
plenum chamber and exit air from grain cooler air during
the first cooling test.
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Fig. 4. Relative humidity changes of the ambient air, air in
plenum chamber and exit air from grain cooler air during
the first cooling test.
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Fig. 5. Temperature changes of the ambient air, air in
plenum chamber and exit air from grain cooler air during
the second cooling test.
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Fig. 6. Relative humidity changes of the ambient air, air in
plenum chamber and exit air from grain cooler air during
the second cooling test.
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