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Abstract

This study was carried out to develope a grain chiller for drying and cool storage of grain in a silo.
The developed grain chiller was evaluated and applied to the cooling of paddy. The results of this
study were as followings. A grain chiller with cooling power of minimum 25 kW was developed
through the theoretical analysis of the refrigeration cycle, considering the refrigeration load of grain.
The grain chiller was composed of a 5.6 kW compressor, a condenser with corrugated plate fins of
92 m’, an evaporator with plate fins of 70 m’, an expansion valve, a 3.7 kW suction fan, and control
panel. The max. cooling capacity of the chiller was 33 kW and its coefficient of performance was
about 2.6. It was enough to cool grain of 15 t/day from 25°C to 15°C. The temperature of chilled
air was adjusted by controlling the chilled air flow rate with an automatic air damper. The flow rate
of chilled air could be adjusted automatically using a temperature controller and also manually. The
relative humidity of chilled air was adjusted by a reheater coil, which was operated with some of the
hot refrigerant compressed in the compressor. The minimum flow rate of the chilled air was about
11 cm. The temperature of the chilled air was controlled in the range of 8-13°C, and the relative
humidity was controlled in the range of 50-95%. When the chiller was operated during the summer
of about 32°C, it was stabilized in 7 minutes after starting, showing the set temperature of 13°C and
the set relative humidity of 65 to 75%. In a chilling experiment of rough rice, it was capable of cool-
ing rough rice of 5 ton with chilled air temperature of 13°C and air flow rate of 0.2 cm/m’, main-
taining 15% moisture content.
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Fig. 1. Structure of a grain chiller.
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Fig. 2. Flow chart on temperature control of a grain
chiller.
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Fig. 3. Flow chart on humidity control of a grain chiller.
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Table 1. Specification and performance of the grain chiller

ARIAIEFR A 449 Al 1 & (2000)

Item Specification/Performance Remarks
Chilling power Maximum 28000 kcal/h (33 kW)
Temp. and RH of chilled air Temperature: 8 ~ 13°C
Relative humidity: 50~95%
Total Power 15kW
Refrigerant R-22
Compressor Semi-seal type, 5.6 kW
Model: QR90
Condenser Coil 5/8"x5x16x800, area 93 m’ With pressure gauge
Fan: 2HP, 140 cm
Evaporator Coil 5/8"x5x16x800 With pressure gauge
Air filter 20x720%920, EK-165
Heater 0.5 kWx6 220V Control by solenoid
Air damper 2.6Wx24V =95, auto-control For supply fan
Control panel Auto/Manual, Button type 700x700%255

Electricity, size

220/380%3p, 3230x1130x1870
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