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Study of Pressure Cooling of Agricultural Products Using a Pallet Bin
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Abstract

The handling and processing of agricultural products in Korea is done manually. Small plastic boxes, nets, and
cornrugated cardboard boxes are used as containers during harvesting, sorting and other product handling operations.
However, these practices are labor-intensive, time-consuming, require various kinds of packing materials, and are
expensive because of high operating costs. To overcome these problems, the use of pallet bins with pre-cooling
and storage features for handling and processing bulk farm products was investigated. The airflow resistances through
bulk potato, onion and mandarin stocks were measured, and the pallet bins and a pressure pre-cooling device were
manufactured. The opening ratio, bed depth and airflow rate through bulk potato, onion and mandarin in the pallet
bin were defined with regression equations. The cooling rates of bulk potato, onion and mandarin were 0.8C/h
(21.7—0C, 145 h), 0.4C/h (15.4—.0C, 32.2 h) and 0.7C/h (13.7—C, 18.8 h), respectively, with the pressure pre-cooling
system. Temperature deviances for storage of bulk potato, onion and mandarin were 0.12C, 0.12C and 0.17C,
respectively.
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Fig. 2. The refrigeration method and pressure pre-cooling device
of pallet bin.
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Fig. 3. Measuring device of airflow resistance for pressure
pre-cooling.
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Fig. 4. Airflow resistance through potato bulk for pressure pre-cooling.
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Fig. 5. Airflow resistance through onion bulk for pressure pre-cooling.
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Fig. 6. Airflow resistance through mandarin bulk for pressure

pre-cooling.
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Fig. 7. Cooling rate of potato bulk for pressure pre-cooling.
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Fig. 8. Cooling rate of onion bulk for pressure pre-cooling.
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Fig. 9. Cooling rate of mandarin bulk for pressure pre-cooling.
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