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In-situ Performance Evaluation of a Ground Source Heat Pump for an
Air Conditioning System

Youn-Cheol Park? - Seong-Koo Park*

Abstract © In this study, the ground source heat pump was installed at a research center
in Jeju Island to verify the performance of the system and to give an information for a
economic feasibility. The performance test was conducted until the heat storage tank
temperature reached at 5C from 50T in the cooling operation, and until the storage
temperature goes up to 50C from 10T in the heating mode.

As results, the system performance shows that 2.2~3.5 for the cooling operation and
2.5~3.5 for heating operation. It is found that the underground is good heat source for
the heat pump with 3~10T variation range. The ground source heat pump could be
connected one of air conditioning system without any problem in system performance.
Based on the economic analysis, the initial cost for the ground source heat pump will be
compensated after 4 years operation. If the system runs 20 years, approximately 300
million Won will be saved when the air conditioning system adapt the ground source
heat pump based on Life Cycle Cost analysis.

Key words : Ground source heat pump(N¥3E® ), Geothermal heat exchanger(A=8xw
#71), EER(AIUR &&1) | Life cylce cost(LCC, Ael5718]14) . Payback period (&
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A B4R AAAEAE EA3 S 9% = 9,875,041
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Table 1 Reference data for the payback period calculation
System operation
Categori Heating | Cooli Sum cost Differen
ategories eating | Cooling | (g " von ) (for a year) ifference
Cost(won) %
. . Consumption power 82,080 — 82,080
Boiler & Chiller Consumption oil(L) — 18480 18 480 24,324.096| 100.0
Hybrid ground |Consumption power 54,994 6,600 61,594 9.875.041
source heat - - 14,449,055 89.4
pump Consumption o0il(L) — 10,105 10,105

¥ References
. Calorie of diesel : 7,800ka/ L
. Cost of diesel : W1,000/L

W 64.9/Wh(October ~March)
. Annual cooling operation time : 4,4320 hours
Annual heating operation time : 2,4000 hours
. Energy consumption of the system
- Chiller : 19kW
- Hybrid ground source heat pump :
- Boiler fuel consumption : 7.7L /hr
. Initial cost
- System @ W 65,000,000
- Chiller & boiler @ W 25,000,000

kW (cooling).,

. Electric power cost : W 91.6/kWh(July, August), W 61.0/kWh(April~June, September),

11kW (heating)
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Fig. 5 Power consumption with time in a chiller and
a ground source heat pump
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Table 2 Unit energy price variation with season

Categories Price
91.6 W/ (July, August]
Electricity | 61,0 W/¥ [April~June,
(Normal) | September)
64,9 W/ (October~March)
Light oil 1.000 w/L
LCCEA L 9sirE A8 711 714 H% 82
oA tig wEst Basich ool s FAHe A
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Table 3 Calculation sheet for life cycle cost

[unit : 1,000Won]

Categories Hybrid GHP | Chiller +Boiler
Initial costs 65,000 25,000
Energy costs 616,841 929,782

Operating &
maintenance cost 26.221 33,882
LCC 707,251 988,541
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