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Abstract — Greenhouses should be heated during nights and cold days in order to fit growth conditions in
greenhouses. Ground source heat pump (GSHP) systems are recognized to be outstanding heating and cool-
ing systems. A horizontal GSHP system with thermal storage tank was installed in greenhouse and investi-
gated the performance characteristics. The reasons for using thermal storage tank were discussed in detail.
Thermal storage tank can provide heat for heating load that is larger than GSHP system heating capacity.
The results of study showed that the heating coefficient of performance of the heat pump system was 2.69.

Key words : Greenhouse, Ground source heat pump, Thermal storage tank, Coeflicient of performance
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Fig. 1. Schematic of greenhouse.
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: Compressor

. 4Way valve

: Condenser

: Expansion valve
: Check valve

: Solenold

: Monitoring hole
: Dry filter

: Receive tank
10: R22 flow meter
11: Evaprorator
12: Accumulator
13: Condenser water circulation pump
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14: Condenser water flow meter

15: Thermal storage tank

16: Fan coil unit circulation pump

17: Fan coil unit flow meter

18: Fan coil unit

19: Geothermal water flow meter
(Evaporator water flow meter)

20: Water supply tank

21: Geothermal water circulation pump
(Evaporator water circulation pump)

22: Geothermal heat exchanger

23 Greenhouse ground

Fig. 2. Schematic diagram of ground source heat pump system.
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Table 1. Specification of heat pump system.
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Main circuit Element

Specification

ground heat exchanger

material : polyethylene, diameter : ID=53 mm,
length : 1608 m, circulation fluid : water

Ground coupling
circuit . .
circulation pump

range of volumetric flow rate: 5~22 m’h
pressure head of water column : 14~9 m
power : 1.5 kW

compressor

type : Reciprocating
power of electric motor :
refrigerant : R22
capacity : 61.25 kW (at evaporating/condensing
temperatures of 7.2/54.4°C

20 HP

heat exchanger

Refrigerant circuit (condenser)

type : Plate Heat Exchanger (PHE)
plate material : sus 304
heat transfer area : 9.98 m’

heat exchanger
(evaporator)

type : Plate Heat Exchanger (PHE)
plate material : sus 304
heat transfer area : 15.10 m®

expansion device

type : Thermal Expansion Valve (TXV)
capacity : 20 ton

case material

Thermal storage

case material : Fiberglass Reinforced Plastic (FRP)
size : 4000 mm (W)x3700 mm (L)x2500 mm (H),
insulation material/thickness : urethane

foam/50 mm, working fluid/capacity : water/30 m®

circuit

circulation pump

5~22 m’/h
14~9 m

range of volumetric flow rate :
pressure head of water column :
power : 1.5 kW

fan coil unit

heating capacity : 6.7 kW (at hot water
temperature of 60°C, air flow rate : 11.3 m*/min

Fan coil circuit
circulation pump

5~22 m*h
14~9 m

range of volumetric flow rate :
pressure head of water column :
power : 1.5 kW
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