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 Abstract

Korean farmers have purchased agricultural dryer and low temperature storage system apart. In this study, the system was
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Drying and Low Temperature Storage System
for Agricultural Products Using the Air to Air Heat Pump (1)
— Drying Performance -

Y. K. Kang C. S Han D, H Keum

designed and constructed to investigate the practical application possibility of the air to air heat pump as drying and low
temperature storage system for agricultural products with providing basic data. The performance and drying characteristics
of the system evaluated by drying red pepper. The value of coefficient of performance of the system for heating was from
1.8 to 2.2 when ambient air temperature varied from 13°C to 23°C. For operating the heat pump as dryer for drying red
pepper by setting three drying air temperature of 50, 55 and 60°C, specific moisture extraction rates meaning amount of
energy consumption for removing moisture of lkg from red pepper were 1.095, 1.017 and 1.094 kgwa/kWh, respectively.
The drying period up to moisture ratio of 0.02 were 31, 26 and 21 hour, respectively. The lightness, redness, yellowness
and chroma differences of red pepper dried by the heat pump dryer were lowered than those of red pepper dried by
conventional heated air dryer except for yellowness difference at drying air temperature of 60C.

Keywords : Heat pump, Drying, COP, Red pepper, Heating and cooling
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Fig. 1 Schematic of drying and low temperature storage system for
agricultural products using the air to air heat pump.

Table 1 Specifications of heat pump dryer

Items Specifications

Size: 5.77x2.18x2.20 m (LxWxH)
Wall thickness: 100 mm
Insulation material: Styrofoam

Drying and
low temperature
storage chamber

Installation space | oo} 00x2.18x2.20 m (L<WE)
of heat pump

Size: 7.5 kW for heat pump

Type: Reciprocating

Manufacturer: Kyoungwon Century, Korea
Size: 0.71x0.175%0.45 m (LxWxH)

Tube diameter: 15.88 mm (5/8")

Tube arrangement: 6 columnx8 row

Heat transfer area of tube: 17.0 m’

Size: 2.00x0.175%0.75 m (LxWxH)
Tube diameter: 10 mm (3/8")

Tube arrangement: 6 columnx18 row
Heat transfer area of tube: 67.86 m’
Size: 0.80%0.90x1.775 m (LxWxH)

The number of drying cart: 4 EA

The number of drying shelf: 10 EA/cart

Compressor

Condenser

Evaporator

Drying cart
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Fig. 3 Variation of heat pump power by initial weight of red
pepper and oak mushroom.
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Fig. 14 Chroma difference of red pepper for different drying
conditions.
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