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Performance Analysis of the Horizontal Ground Source Heat Pump for
Greenhouse

Yong-Jung Park*, Shin-Hyung Kang®
R&D center Kongkankorea Co. Ltd., Kyeongbuk 718-913, Korea
*Department of Mechanical Engineering, Konyong University, Chungnam 320-711, Korea

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 is 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. Heating energy cost was saved 76% using the horizontal GSHP system with thermal
storage tank.

Key words: reenhouse(Add, 24) Ground source heat pump(A<L3|EHZ),
Performance(”d ), Ground heat exchanger(A<s<x3}7]), Thermal storage
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Sys ! system
comp : compressor
pump : circulating pump
fcu : fan coil unit
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Fig 1. Heating load of greenhouse.
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7 © Geothermal water flow meter
8 : Condenser water flow meter
9 . Fan coil unit flow meter

10 : Closed expansion tank

11 : Electric heater

12 : Fan coil unit

Fig 2. Schematic diagram of ground source heat pump

1 : Heat pump
2 : Thermal storage tank
3 ! Geothermal heat exchanger
4 : Geothermal water circulation pump
5 : Condenser water circulation pump
6 : Fan coil unit circulation pump
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Fig. 3 Indoor and outdoor air temperature.
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Fig. 4 Power supply to the greenhouse.
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Fig. 5 Rejection heat of heat pump.
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Fig. 6 Thermal storage tank temperature.
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Fig. 7 Thermal storage tank temperature.

Fig. 6, 72 9% U9 =od £xwsls
UER T IR A HE vpel o]l ZV)o=
SEx et 943 YoAE As B &
ATh o= o] AFgE ddde] WE & 549
Z 3HE FYdH F4% 2= WErh yehd
Ao, 1" A H#F 28Y oftt X 2=
32 AW & 20 m, = 2992 28 m
A 2x=HEyt 438 dods & & Ut
28% opzbdtalbE 20 mAA Y] dFow S

S 3 ¢ ot 2998 opxbbR eyt F7bE
M 28 mA @A GEIL A}gEo] F
e AE & 5 Aok
Fig. 8& W& A AstHA 28H 9%
SERE7E 43 & AHakste] el A
o Tl #3299 044 46E7A, =
Sl

= ’
30Y 03~ 3BE7MA = FHINA AHH=
A% G5 AUAL A9 2 B
1

&
2 N lo Mo o¥0 T offo O W

o Azkel © AuEA EHdge] waa Al
LoduAst ARE B 4 Ak wie] Fm
AR F AuduAs o ue S
Aolw wAFe B 5 ok olme] A ik
z9 d4gFoz B 5 Ut

o 0
<
)
1o,
2
o

st %9 =
SAx7b AastdA o]l o]FoHdS B
AT}

Fig. 9= JEHZ Al~®He] HF5S dolH 7]
AefA A daEstel] A8 H U A et 47

3500

3000 | Consummed heating energy

2500 -

N

1=

S

S
T

i

a

=}

S
T

Energy(MJ)

IStored energy from heat pump
1000

500 |-

29/04:46 30/03:35
1 1

1 1
29/07:00  29/15:00  29/23:00  30/07:00 30/15:00
Time(day/h:m)

0 1
28/15:00 28/23:00

Fig. 8 Energy balance in thermal storage
tank.
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Fig. 9 Consumed energy of the heat pump
system.
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