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Performance Analysis of Heat Pump System for Greenhouse Cooling

& & A4 4 mreo 4 aw
Yoon, Yong Cheol :Shu, Won Myung -Lee, Suk Gun

Abstract

This experiment was carried out to analyze on the cooling and dehumidifying effects of
greenhouse by air-to-water heat pump system employing the air as cooling source.
Following results were obtained

1. The coefficients of performance (COP) of heat pump itself and total heat pump
system were approximately 2.71~2.88 and 1.99~2.22, respectively.

2. The night-time cooling load of experimental greenhouse was 64.9 MJ/h, and the heat
absorbed (cooling load) from heat pump system was 816.3~1,004.6 MJ/day.

3. The dehumidified moisture amount from experimental greenhouse was 7.0~15.0 kg/h.

4. The night time temperature of experimental greeahouse cooled by heat pump system

could be maintained 4~6C lower than that of control greenhouse which was almost equal
to outside air temperature.
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Table 1 Specification of heat pump system components

Items Specifications Remarks
- Power : 55 kW (75Hp)
Compressor L .
- Type : reciprocating
- Capacity : 5RT
Evaporator |~ Absorbed or rejected
p; "1 heat amount : 695MJ/h | Efficiency :
an (16,600kcal/h) | 80% (55.6MJ/h)
condenser Lo 2
- Heat exchange area @ 2m
- Design flow rate : 44 ! /min
Working ~
fluid R-22
- Capacity of heat exchange
Radiator : 100.5MJ/h(24,000kcal/h)
- Heat exchange area : 68m’
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Fig. 1 Schematic diagram of heat pump system and greenhouse
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