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Abstract — Performance evaluation and economic estimation were conducted on the water to water GSHP
(Ground Source Heat Pump) installed in existing building. Ground heat exchanger was a closed vertical loop
type and sized to be 5 boreholes and 100 m depth per borehole. Operation efficiency of the system shows
that, COP increased from 3.0 to 4.2 with entering water temperature in heating operation, however, COP
decreased from 5.0 to 3.7 in cooling operation. Economic estimation was analyzed by LCC (Life Cycle
Cost) method and it showed that GSHP could save 68% of cost compare to the conventional oil source.
Thus, despite of the large amount of initial cost, GSHP has a economic advantage to the other energy
sources.

Key words: Ground source heat pump, Ground heat exchanger, Coefficient of pertormance, Life cycle cost
analysis
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Table 1. Summary of the building.

Categories Contents
Ground floor area 396 m*
Total Floor area 330 m?
Stories 2F~3F
Cooling load 26,400 kcal/h
Heating load 29,700 kcal/h
Water heating load 1,600 kcal/h
Depth 100 m
Heat pump GTW-HP-1000H 10RT
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Fig. 1. Schematic diagram of geothermal heating
and cooling system.
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Table 2. Annual energy consumption of two sources.

GSHP ALT
Categories
Elec. (kwh) Elec. (kwh) Oil ()
Spring and Fall 1,470 - 123
Summer 6,555 8,681 61
Winter 15,930 - 4,922
Total 23,955 8,681 5,106
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Fig. 2. Energy consumption of GSHP.
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Fig. 3. COP variations with EWT in heating and
cooling operation.
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Table 3. Price of two energy sources.

Categories Price
Demand 5,170 W/kw
charge
Electricity Spring and Fall : 61.00 ¥/kw

Charge  Summer : 91.60 ¥/kw
Winter : 64.90 ¥/kw
Light oil 750 ¥ /1
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Table 4. Total present value of LCC for each cases
(unit : 1000 won).

Categories GSHP ALT

Initial costs 45,000 9,000
Energy costs 40,412 302,312
Maintenance costs 18,388 12,258
Total value of LCC 103,800 323,570
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Fig. 4. Comparison of annual cost.
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