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A Study on Field test of the Horizontal Ground Source Heat Pump for

Greenhouse
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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) or geothermal heat pump system(GHPs) is
recognized to be outstanding heating and cooling system. Horizontal GSHP system is typically less
expensive than vertical GSHP system but requires wide ground area to bury ground heat
exchanger (GHE) .

In this study, a horizontal GSHP system with thermal storage tank was installed in greenhouse and
investigated as performance characteristics. In the daytime, heating load of greenhouse i1s very
small or needless because solar radiation increases inner air temperature.

The results of study showed that the heating coefficient of performance of the heat pump(COP,)
was 2.9 and the overall heating coefficient of performance of the system(COP, ) was 2.4.

ays

Heating energy cost was saved 76% using the horizontal GSHP system with thermal storage tank.
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: Thermal storage tank
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7 ° Geothermal water flow meter
8 . Condenser water flow meter
3 : Fan coil unit flow meter
10 : Closed expansion tank

11 : Electric heater

12 : Fan coil unit

Fig 1. Schematic diagram of ground source heat pump

- 506 -



Table 1. Specification of heat pump system.

Main circuit Element Specification
ground heat material @ polyethyiene, diameter @ [D=3%mm, trench length . 1400m
exchanger circulation fiuid : water(Ethanol 20%)

Ground coupling
circuit

circulation pump

range of volumetric flow rate : 24m'/h
pressure head of water column :20m
power @ 3.7kW

Refrigerant
circuit

Compressor

type : scroll

refrigerant : R-22

capacity : 13.5kKW xZ2EA

(at evaporating/condensing temperature of 7.2/54.4)

heat exchanger
(condenser )

type : Plate Heat Exchanger (PHE)
plate material : SUS 304
heat transfer area : 17.7m

heat exchanger
(evaporator)

type : Plate Heat Exchanger (PHE)
plate material : SUS 304
heat transfer area : 17.7m

expansion device

type . Thermal Expansion Valve
capacity @ 15ton x2EA

Thermal storage
circuit

case material

case material : Fiberglass Reinforced Plastic{FRP)
size : @ 4.0m x 4m(h)
insulation material/thickness : urethane foam/50mm,

circulation pump

range of volumetric flow rate : 18m/h
pressure head of water coiumn :12m
power . 1.5kW

fan coil unit

heat ing capacity : 8.8kW x24EA (at hot water temperature of 60C)
air fiow rate :

170 /min

Fan coil circuit :
circulation pump

power @ 3.7kW

range of volumetric flow rate :
pressure head of water column : 23m

18.6m/h
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Fig. 2 Indoor and outdoor air temperature
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Fig. 3 Power supply to the greenhouse
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Fig. 5 Thermal storage tank temperature
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Fig. 7 Consumed energy of the heat pump system
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