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Abstract

The objectives of this study are to analyze the performance of a heat pump system with
the various heat source and to carry out economic assessment for the heat pump system.
The COP of the river water and ground socurce heat pump system was 20% higher than
that of the air source heat pump system because river water and geothermal provide stable
operating temperature compared with air temperature throughout the year. In addition, the
economic assessment of a heat pump system using air, river water, and geothermal as a
heat source was carried out. The ratio of the life cycle operating cost to the life cycle cost
increased with the increase of building capacity. The payback period was found to be less
than 3.3 and 4.5 years, respectively when the capacity of the river water and ground source
heat pump was larger than 10 RT.
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Fig. 1 Variation of the monthly average COP and
temperature for the air source heat pump.
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Table 1. Specification of the ground HEX
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Items Specifications
Type Vertical
No. of Boreholes 8
Borehole length 7 m
Pipe diameter 0.0267 m
Conductivity 1.94 W/mK
Flow rate of water 06 kg/s
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Fig. 2 Variation of the monthly average COP and
temperature for the river water source heat pump.
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Fig. 3 Variation of the monthly average ground and

circular water outlet temperature for the

ground source heat pump.
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Fig. 4 Variation of the monthly average COP and
temperature for the ground source heat pump.
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Fig. 5 Variation of capacity ratio with monthly
average temperature in Seoul.
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temperature in Seoul.
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Table 1. Specification of the electricity cost
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Table 3. Initial cost of the systems

Ttems Capacity River water source Ground source Conventional
pacr heat pump heat pump system
3 RT 9,901,400 9,397,200 4,190,000
Initial
mitial cost 10 RT 16,761,400 19,635,800 9,082,000
(Won)
30 RT 24,261,400 29,514,400 13,904,000
Table 4. Operation cost of the systems
Capacity
I
tems System Mode 3 RT 10 RT 0 RT
River water source Cooling 344,781 1,137,777 3447310
heat pump Heating 645,731 2,130,914 6,457,314
Operation cost Ground source Cooling 341,749 1,127,770 3417486
{won) heat pump Heating 636,334 2100,067 6,363,840
Cooling 393,327 1,297,979 3,933,270
Conventional system :
Heating 1,350,195 4,296,075 12,888 225
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Fig. 7 Comparison of the operation cost per capacity
with the three systems.
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Table 5. Basic factor of the LCC analysis

Ttem River water/Ground | Convention
s source HP al system
Useful life(year) 10 10
Discount rate(%) 5 5
Interest rate(%) 25 -
Escalation of 2 8
energy rate(%) (Electricity) (LNG)
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Table 6. Results of the LCC analysis
Case Ttems 3 RT 10 RT 30 RT
Life initial cost (won) 8,693,137 14,716,014 22,300,792
River water . . Cooling 2,949,901 9,734,672 29,499,006
Life operation cost (won) -
source HP Heating 5,524,792 18 231,815 55,247,925
Life maintenance cost (won) 1,529,120 2,588,542 3,746,802
Life initial cost (won) 8,250,464 17,239,652 25912,771
. . Cooling 2,923,956 9,649,055 29,239,560
Life operation cost (won) -
Heating 5,444 817 17,967,896 54,448,170
Life maintenance cost (won) 1,454,254 3,032,449 4558 047
Life initial cost (won) 4,190,000 9,082,000 13,904,000
Conventional . . Cooling 3,365,254 11,106,338 33,602,538
Life operation cost (won) -
system Heating 11,552,090 36,756,650 110,269,949
Life maintenance cost (won) 647,081 1,402,576 2,147,260
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Fig. 10 Comparison of the payback period between
river water and ground source heat pump.
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