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Abstract Ground Source Heat Pump (GSHP) systems utilize geothermal energy as a thermal source or sink, for heating,
cooling and domestic hot water. It is well known that GSHP is environmentally friendly, and saves energy dramatically.
For this reason, many investigative researches have been conducted on commercial and governmental buildings. However,
studies on residential GSHP are few, because of the small capacity and cost. In this study, we experimented with the
characteristic performance of heating, cooling and seasonal performance factor for a residential GSHP system, which consisted
of two 180 m deep u-tube ground heat exchangers, a heat pump and measurement instruments. The installed capacity
of the heat pump was SRT, and the conditioning area was 62.23 m’. From the experimental results, the cooling COP
of the heat pump was 4.13, and the system COP was 3.51, while the CSPF was 3.32. On the other hand, the heating
COP of the heat pump was 3.87, and the system COP was 3.39, while the HSPF was 3.39. Also, in-situ cooling COP
and capacity were 93.7% and 96.4% compared with the EWT certification data, respectively, and that of heating were
98.3% and 95.7%, respectively.

Key words Ground source heat pump(X| 8¢ &3 3L), Coefficient of performance(”d 5 Al5*), Seasonal performance
factor(Z] 474 5 71 5*), Heat rejection rate(A 5 <& %), Heat extraction rate(A s F 5 L)
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Fig. 1 Building installed the residential GSHP.
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Fig. 2 Monthly energy load and peak load.
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Table 1 Specification of geothermal heat pump

system
Unit Specification
Compressor ZROIKS 3
3500 rpm, 17.34 m'/h
Heat Heat Plate heat exchanger
pump exchanger 34 m3/h, 0.5 bar
Expansion TGEX 6TR
valve PS 46 bar, MWP 667
GHEX 180 mx2 hole

32 mm, single U-tube
FCU 4,700 kcal/hx2
12 mm, PB pipe

Load equipment :
6 mm, PB pipe

Capillary tube

Hot water H/E

Hot water tank Storage tank

Load of hot water

Load of heating/cooling

D EWT

<o

/ LT
=
dcun\ing refrigerant flow Ground H/E

Fig. 3 Schematic diagram of residential GSHP.
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Table 2 Measuring instruments

Item Instruments
Electric power CW-240
POw (Yokogawa, Japan)
Portaflow SE
(Fuji electric, Japan)
Fl
oW meter FLOW-150

(Iljin flow system)

Circulation fluid
temperature

K-type thermocouple
RTD 100&

MV1000
(Yokogawa, Japan)

Recorder

Table 3 Parameters and uncertainties

Parameters Uncertainties(%)
Temperature, 7 0.21
Flow rate, m 2.00
Heat transfer rate, @ 2.01
Voltage, V 2.06
Ampere, 1 0.60
Power, W 2.14
COP and SPF, COP 2.94
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Fig. 4 Performance characteristics of a GSHP
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