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Abstract

FRAFAZFESIA

The objectives of this study were to develop a new commercial grain cooler suited to domestic weather and post-harvesting
‘conditions for paddy, and to evaluate the performance. A prototype grain cooler capable of cooling paddy of 200 tons within
24 hours was developed. The grain cooler was designed to control the refrigeration capacity from 0 to 100% by controlling
the capacity of compressor with unloading solenoid valve and by changing the flow rates of hot refrigerant gas flowing into
reheater and evaporator from compressor. And a controller with one chip microprocessor was developed to control
temperature and relative humidity of cooling air. The maximum cooling capacity of the grain cooler was 35284 kcal/hr at
condensing/evaporating pressure of 16.5/3.6 kgf/cw. Maximum flow rate of cooling air was 120 n’/min at static pressure of
279 mmAgq. The total maximum required power was 22.8 kW, and total required energy was saved from 26.7 to 33.3% of
maximum power depending on operating conditions. The coefficient of performance of refrigeration devices and total
coefficient of performance of the grain cooler were 4.71 and 1.8, respectively.
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Table 1. Specifications of the prototype grain cooler

type : semi-hermetic, reciprocating
power : 11kW
capacity : 42,914kcal/hr
at condensing/evaporating temperature 35/07C
air-cooled type
coll 1 %“X8RX40SX850EL
transfer area : 121.1m’*
fan : axail type, 22kW
type : top feed
coll : %“x12R*X16S%T20EL
transfer area : 101.6m’
type : turbo

fan power : 75kW

capacity : 120m’/min at 250mmAg
refrigerant R2

connected load  21.2kW

COMmpIessor

condenser

evaporator

Table 2. Required electric power of prototype grain cooler
and compressor with different operating conditions

. Cooling air High  Low Required
Sf;g;t;nni temperature pressure pressure  power(kiW)
() (kg/am’) (kgy/ an) total COMPIESSOr
Damper 50 16.0 39 228 141
Dampertunloading -5 , B0 41 12 78
solenoid valve
Reheater 17.0 15.0 40 240 138
Unloading solencid
valve + reheater 17.0 149 50 174 86
Unloading solenoid
valve treheater 170 162 62 176 90
+evaporator
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Fig. 1. Schematic diagram of prototype grain cooler.

1. compressor, 2. condenser, 3. receiver, 4. expansion valve, 5.
evaporator, 6. reheater, 7. fan, 8. damper, 9. condenser fan, 10.
controller, 11. 12. 13. thermocouple, 14. limit switch, 15. low
pressure switch, 16. oil pressure switch, 17. high pressure switch,
18. condensing pressure regulator, 19. check valve, 20. 21. 23. 24.

25. 26. solenoid valve, 22. stop valve, 27. unloading solenoid valve

Fig. 2. Phetograph of the prototype grain cooler.
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Fig. 4. Changes of temperature of ambient and chilled air
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