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Heating Performance of a Ground Source Heat Pump System through
Actual Operation
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ABSTRACT: This paper presents the heating performance of a water-to-refrigerant type
ground source heat pump system (GSHP) installed in a school building. The evaluation of
the heating performance has been conducted under the actual operating conditions of GSHP
system in the winter. Ten units with the capacity of 10 HP each were installed in the
building. Also, a closed vertical typed-ground heat exchanger with 24 boreholes of 175 m in
depth was constructed for the GSHP system. For analyzing the heating performance of the
GSHP system, we monitored various operating conditions, including the outdoor temperature,
the ground temperature, and the water temperature of inlet and outlet of the ground heat
exchanger. Simultaneously, the heating capacity and the input power were evaluated for
determining the heating performance of the GSHP system. The average heating coefficient of
performance (COP) of the heat pump was found to be 5.1 at partial load of 46.9%, while
the overall system COP was found to be 4.2.

Key words: Ground source heat pump(GSHP), Heating performance, Coefficient of
performance(COP), Air source heat pump(ASHP)
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pump installed.

- 1342 -



Table 1 Specification of the components
consisting of the GSHP system
Component Specification

Maity citcuit

Ground coupling | Ground heat Vertical-closed U-bend type

circuit exchanger(1) | Borehole diameter: 150 mm

Intetnal diameter of U-bends: 42 mm
Borehole depth: 175 m, Material: polyethylene

Circulating MManufacturer: Hyosung-Ebara. Co.
pump Iodel: ILP 100-250

Volumetric flow rate; 45~130 m3h
Power7 SKW, 3peed: 1750 rpm

Heat pump Heat Manufacturer: 3WEP Capacity: 32.6 KW
circuit exchanger Type: Plate heat exchanger
(Marfacturer:

L& Electronics, Compressors | Manufacturer: Matsushida Type; Rotary
madel: LEW- Reftigetant: R-4104

N2900D) LInverter type: 42 hp (3.1 KD
2 Fizedtype: 4.2 hp (3.1 K@)

Manufacturer: LG Electronics
MModel LRD-N725T, Cooling capacity: 7.2 kKW
Air flow rate: 17 md/min

Indoot unit
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Fig. 2 System diagram of ground source heat
pump.
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Fig. 4 Daily average temperatures of outdoor
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ground heat exchanger, and
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January 8, 2008
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Table 2 Comparison between GSHP and ASHP
system at the same heating load

conditions
GSHP | ASHP
Average circulating water
15.34
temperature ( )
Evaporator
Outdoor air temperature
6.28 7
()
Discharge pressure (kPa) 2850 2892
Compressor
Suction pressure (kPa) 1060 634
Heating COPyp 5.1 3.8
erfi
periormance | oop 42 3.2
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