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Abstract The purpose of this study is to perform comparative economic evaluation for the systems of ground source heat
pump (GSHP) and district heating and cooling (DHC) by focusing on the analysis of operation case of GSHP. The adapted
research object is a public office building located in Seoul. The capacity of ground source pump is about 3,900 kW. Ground
heat exchanger is closed loop type. The analysis period for life cycle cost is 30 years. Economic evaluation is assessed
from the viewpoints of the following four parts: initial cost, energy cost, maintenance and replacement cost, and environment
cost. The total life cycle cost of GSHP is approximately 8,447 million won. The cost of the DHC System is approximately
3,793 million won. The cost of the DHC is approximately 46% lower than GSHP system under the condition of current
rate for GSHP and DHC.
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Fig. 2 Schematic diagram of DHC.
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Table 1 Electricity consumption and energy production

of GSHP

Electricity Energy production
Month consumption Heating Cooling
(kwh) (Geal) (Geal)

1 92,100 263 -

2 69,452 198 -

3 38,430 110 -

4 256 1 -

5 6,906 - 24

6 55,674 - 190

7 112,508 - 384

8 114,128 - 390

9 66,986 - 229

10 9,036 - 31

11 12,218 42 -

12 97,284 278 -
Total 674,978 892 1,248
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Table 2 Period and rate of GSHP system’s
maintenance and replacement

Maintenance Maintenance Replacement

Category period(yr) rate(%) period(yr)
Drilling and i ; -
trench
Geothermal 7 1.0% 20
heat pump
Machlneroom 3 0.5% 20
instrument
Machl_neroom 10 1.0% 15
pipe
Controller 5 0.5% 20

Table 3 Period and rate of DHC system’s
maintenance and replacement

Maintenance Maintenance Replacement

Category period(yr) rate(%) period(yr)
Heat exchanger 4 2.0% 20
Abs_orptlon 9 0.1% 30
refrigerator
Machlneroom 5 0.5% 20
instrument
Machl_neroom 10 2. 0% 20
pipe
Controller 10 0.5% 20
Customer’s )
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Table 4 Initial cost for GSHP and DHC

GSHP DHC

Category (thousand won) (thousand won)

Heat exchanger 2,358,000 176,000

Heat Pump/

Refrigerator instruments 943,500 120,000

Machineroom

- 471,500 105,000
instrument

Machineroom pipe 802,000 550,000

Controller 141,000 40,000

Consumer’s donation - 308,575

Total 4,716,000 1,299,575
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Table 5 Energy cost per year 30 years of GSHP

and DHC
Categories GSHP DHC
(thousand won) (thousand won)
Yearly 193,065 147,720
30 yearly 2,805,959 2,146,922
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Fig. 3 Basic rate and usage charge of GSHP & DHC.
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Table 6 M&R cost of GSHP and DHC

Categories GSHP DHC
9 (thousand won) (thousand won)
30 yearly 924,232 343,518
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Table 7 Environmental emission per year of GSHP and DHC

Categories GSHP DHC
Energy usage(kWh) 674,978 2,488,372
Fuel consumption(Nms) 119,000 256,000
. Pollution Gene. Charge Pollution Gene. Charge
Emissions
(kg) (thousand won) (kg) (thousand won)
Air pO”Uthﬂ SOx 1.2 0.6 2.6 1.3
emission of LNG NOx 216.3 108.1 464.7 2324
(Nm) Dust 36 28 77 5.9
Total(yearly) - 1115 - 239.6
Total(30 yearly) - 1,620.4 - 3,481.9

(© SAREK

107



Table 8 Life cycle cost of GSHP and DHC

Categories GSHP DHC Comparison
g (thousand won)|(thousand won) P
Initial cost 4,716,000 1,299,575 28%
Energy cost 2,805,959 2,146,922 7%
M&R 924,232 343,518 37%
Environment| — ¢1q 3,482 215%
cost
Total 8,447,809 3,793,497 45%
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Fig. 4 Life cycle cost of GSHP and DHC.
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