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Abstract

Renewable energy is growing based on low-carbon green energy government policies.
According to this policy, geothermal energy is highly efficient and environmental friendly
energy which is being recently expanded. However, construction companies are generated
disorderly but their ability has not been verified due to the poor geothermal facility which
was reported in the media. In the this paper introduce on Busan region’s largest geothermal
facility, it was confirmed that thermal efficiency of the underground is close to heat
exchanger performance. Therefore the study improving the efficiency of underground heat
exchange found progressed. The results showed voids between borehole and ground heat

exchanger should not be raised. And then geothermal facilities were

installed very

successfully through the principle grouting operation. As compared to the energy

consumption on the basis of operating results energy usage was less than

any other heat

sources.
Key words . Geothermal(#] €), Heat exchanger(8 x.3+7]), Heat pump(€ 3 Z), Economic analysis(7 Al
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Fig. 2 Layout of equipment room.
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Fig. 3 Install of inner casing.
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Fig. 4 Install of underground heat exchanger.
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Table 2. Quantity and cost of electric on geothermal
useage

unit total
cost

{won)

(won)

consumption of
electric (KkWh)

heat pump 2211 & 1,879,350

geothermal
circulating 72.8 &85
pump

618,800

circulating 766 &5

520,880
pump

total 3,019,030
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Table 3. Base of geothermal system operation cost

cooling hours 960 h/year
heating hours 1,200 h/vear
lectric | surmmer 92.2 wor/kWh
cost winter 75.1 won/KWh
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Table 4. Analysis of heating operation cost

Absorption
chiller EHP geothermal
heater
load ; 5
(KW) TT8KW TI8kW TI8kW
equipment 400RT 550HP 400RT
invest cost | 580,000,000 | 406,000,000 | 1,680,000,000
heating cost| 220,000,000 46,000,00% 18,100,000

Fig. 5 Measure of guest room temperature.

Fig. 6 Layout of temperature measuring point of guest
room.
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" value junit [Value [unit Pvalue [unit Ivalue Junit [Value Junit
1] 2013-02-13] 85609 41Tk | a1k | 41Tk | 43|k | 11515k
[ eou@aa] goeos] 152tk | 1ok | 152tk | 1s2ltak | 167015K

3| 2013-02-13]  Sd6:10) 18.8[T1K 188[T2K 18.8|T3K 18.8174K 20.2 15K
4] 2011-62-13] 92810 20/T1K 20/T2K 20[13K 20/14K 212175
5| 2011-02-13] 93611 218(TIK 218[T2K 21.8/13K 21L8{14K 226{15K
8| 2011-2-13] 94611 232|TIK 232|T2K 232|13K 232]74K 245K
7] 003-02-13] 98612 24[T1K 24[T2X 24|T3K 24172 24875K
8| 2011-02-13] 160613]  235(TIK 236|T2K 236/T3K 23.6/H4K 245 75K

©

2011-82-13) 101613 242|T1K 24.2|T2K 24.2T3K 24217 25.2{T5K
10 2011-02-13) 10:26:14) 255(TiK 25.5|T2K 255[13K 23.5)T4K 264T5K
11| 200102413 10:3624)  253|11K 253|126 25.3|13K 25.31T4K 26.11T5K
12| 2011-62-13) 104615 248/ TIK 248/ T2K 248)T3K 24814K 257 15K
13| 2011-02-13| 165815 258|T1K 25.8/T2K 25.8[13K 258178 267{75K
14 20311-82-13] 1:0&16) 26.2|T1IK 282|T2K 262{T3K 26.2[14K 2671T5K
15 2011-2-13] 113816 28(T1K 26|12K 26({T3K 26|74K. 26415K
16 2011-02-13) 112617 26.2{T1K 26212K 2621T3K 26.2174K 26375K
17| 2003-02-13| 113617 26.6T1K 266/ T2K 26.6/T3K 26.6{T4K 27.1T5K
18| 2611-02-13] 114618 264|T1K 264[T2K 264/13K 2641T4K 26.815K
19] 2011-02-13) 115618  264|TIK 264|T2K 264{T3K 264174K 2B.7IT5K

iy

]

Fig. 7 Result of indoor temperature on geothermal
system,

ialue  [Unit Value |Unit [Value |UnitValue [Unit[ValugUni

7] 2011-02-12, 152|TIK 15.8{T2K 1673K| 15.274K | 187IT5K|

8| 2013-02-12] 15171 16.5/72K 168/T3K| 163{T4K | 19.2{75K

9| 2011-02-12] 15.5[TiK 16972k 14573K| 16574K | 182/T5K)
10| 2011-02-12 158|T1K 17.2|T2 17.8/73K 17174K | 18.8/75K]
11f 2011-02-12 161/T1K 17.3{T2K 17.8/T3K| 17.2.T4K | 20.3{T5K]
12| 2013-02-12] 164/T1K 16.2/12K 17.2/T3K|  1750T4K | 20{TSK]
13} 2011-02-12 16.5(T1K 172K 178{7T3K] 184{T4K | 208{T5K)
14| 2011-02-12 17.3|71K 181|12K 1851T3K| 18.8/74K | 20.9{75K]
15| 2011-02-12 174/T1K 18.5[T2K 188T3K| 188 74K | 20.7/T5K|
16| 2011-02-12) 17.5TIK 18.3|T2K 188/T3K| 193{T4K | 21575
17| 2611-02-12) 184(T1K 174[12K 1871T3K|  19.2/74K | 215/T5K]
18| 2011-02-12 17.8[T1K 18.8[12K 1891T3K| 18.6{T4K | 21.91T5K
19] 201%-02-121 181(T1K 18872K 20 73€| 19874K | 218{T5K|
20| 2611-02-12] 18211K 198|112 20.2/13K 20/T4K | 215/T5K]
21} 2011-02-17) 194|T1K 198|TK 208T3K| 201|74K [ 21.7;T5K
22| 2011-82-12 18.5|71K 201|72K 2081T3K| 20.2{¥4K | 2L8{T5K|
23| 2011-02-12 194T1K 20.3[12K 21.27T3K| 20.5T4K | 222{T5K|
24| 2031-02-12| 12:50:24 18.2{TiK 19.8[12K 215{T3K| 205{7T4K | 22.2/T5K]
25) 2011-02-12| 1%0015 202|71K 19.8[12K 2L8{T3K| 203|T4K | 223{75

Fig 8. Result of indoor temperature on EHP system.
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