[=2] SIEEHYALXIER] =2E Vol. 34, No. 1, 2014
Journal of the Korean Solar Energy Society ISSN 1598—-6411
http://cx.doi.org/10.7836/kses.2014.34.1.058

g g B 3 44 2z Ad9 SEYS
Nxde] Wbse e A9

Experimental Study on the Cooling Performance of Vertical Closed
Loop Water to Water Ground Source Heat Pump System

FHEx, =2 Ebs

Boo-Pyo Hong+*, Kwang—Hwan Choix+*

Abstract : A vertical closed loop ground source heat pump(GSHP) is used to produce heat from the low-grade
energy source such as the outside air and ground source. It is known that a heat pump system type has better
efficiency comparing to the electric heating system. This study only demonstrates that the vertical closed loop
GSHP system is a feasible choice for space cooling of air conditioning. The coefficient of performance (COP) is
the ratio of heat output to work supplied to the system in the form of electricity. For the vertical closed loop GSHP
system in a cooling mode, the COP is the most commonly used way for judging the efficiency. For the purpose
of this experiment, vertical closed loop GSHP system was installed in the laboratory and the experiment was

executed. As a result, an average COP of vertical-closed loop GSHP system was 3.62 when the outside average
temperature was 33C
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Figure 1. Schematic diagram of a ground source heat pump
system
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Figure 2. View of a ground source heat pump system
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Table 1. Specification of geothermal heat pump system

Items Specification
HDPE
_ (high density
U-tube polyethylene)
outside dia.40mm
Dia. of =
Geothermal borehole 150mm
heat Depth of
exchanger borehole 150m
heat
transfer Water(70%6)+
medium Antifreeze(30%)
fluid
Scroll type
Compressor 5RT
380V, 3phase
Condensor/Eva | Flat type
porator exchanger
Heat  pump | Refrigerant R22
units
Type Water to water
Heating
capacity 18kW
Power
consumption 46kW
4-way ceiling
FCU Type cassette type

Table 2. Measuring instruments

Item Instruments
Electric LD3410DR-040
power (LS IS, Korea)
TransPort PT878
Flow meter (GE Sensing, US)
Fluid temp. Pt100 @ RTD, $=bmm
Sensor Data Logger Ver.1.0
Recorder (Postech, Korea)
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Figure 4. Temperature variation between inlet and outlet
pipe in the condenser
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Figure 6. Temperature of between inlet and outlet pipe in
the fan coil unit
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Figure 5. Temperature variation between inlet and outlet
pipe in the evaporator
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Figure 7. Temperature of room and outside
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