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An Experimental Study on Applying Heat Pump System
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Abstract: As the results of analysis that are applying a heat pump using underground water as heat source
of facility horticulture house, temperature change in house, growth of cultivated plants and the crop
characteristic, the conclusion can be acquired as follows. It was possible to maintain the chamber
temperature through operating heat pump with setting goal temperature at 16°C and temperature variation
at #3°C. And cooling and heating coefficient of performance in heat pump system are different from
setting room temperature and operation condition of equipment, totally in case that the setting temperature
in house is low, the coefficient of performance and the in case that temperature departure is low.

In case that the house does not heated, the result of the growth characteristic of cucumber planted last
50days is that cucumber grown in house equipped with heat pump is the most favorable growth
characteristic due to maintaining a constant room temperature. After 90 days, the quantity and weight
cucumber harvested in each house are averagely 9.8%, 13.1% increase and more heavy weight

respectively. So it is researched that crop characteristic is superior.
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@ : Compressor ® : Heat source water tank
@ : Condenser @ :Filter dryer

@ : Evaporator : Accumulator

@ : Expansion valve (9 : Circulation pump

® : Receiver @ : Underground water pump

Fig. 1 Schematic diagram of heat pump system
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(b) Boiler system

Fig. 2 Photograph of heat pump system

Table 1 Design parameter and specification

Design parameter

Specification

1. Heat source(C)

Underground water, 16

2. Heating capacity(RT) 7
3. Heat treatment water
- Flow rate(Ton/h) 4.5
- In/out temperature( C) +32/+55

A. Heat pump unit

- Compressor Close-reciprocating type
- Condensing S&T, size $ 216.3x1360
- Evaporator S&T, Size § 216.3x1090

B. Water pump

- Flow rate

100 4 /min

- Motor

3 § x380/220Vx2HP
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(a) Heat pump house

(b) Boiler house

Fig. 5 Photograph of heat pipe in the state house
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Fig. 6 The change of cooling, coolant and underground
water temperature(Ti: 16°C, Td : +57T)
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Fig. 8 Coefficient of performance in heating and

cooling on heat pump system
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Fig. 9 Growth characteristics of cucumber in each
house(after 50days)
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