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Abstract

On a plan for the Winter Olympics 2018, Korean government is in the process of the world’'s first use of ocean
energy for the Olympic ice-rink. This technology will be applied to a seaside town and have possibility of an
export industry.

In this study, we researched facilities and system for P ice-rink that acts as a cultural center as well as a physical
plant in Busan and provided the way that apply by seawater heat source. Also, existing system and seawater heat
source system of P ice-rink was analyzed by the most commonly used life cycle cost analysis among economics
methods. Such economics data for ice-rink using seawater will be utilized by a basic information.
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Table. 1 Present condition of domestic ice-rink
. Ice Refrigera
Ice-rink making | tor Floor type
Mokdong Direct R§c1proc Permanent
ating type
Daegu Indirect R§c1proc Permanent
ating type
Kukdong Indirect R§c1proc Permanent
ating type
. Reciproc | Four
Bundang Indirect . .
ating flooring
. Reciproc | Permanent
Songam Indirect .
ating type
. Reciproc | Permanent
Taereung Indirect .
ating type
. Reciproc
Daegu Indirect ating Open type
Jeonju Indirect Rgcmroc Permanent
ating type
Gwangju Indirect | Screw Open type
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Fig. 1 Energy use in a ice rink
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Table. 2 Selection of equipment for each system
. Cooling Heating
Fauipment | coVhr) | (keal/hn)
Heater
L /Chiller 181,440 190,800
x1sti ~
Cooling B
ng tower 332,000
Refrigerator 470,080 -
Boiler - 190,800
( HIE ) 181,440 -
Sea— Coligg
water . . 112,830 -
(ice making)
Rec1procat1ng 365,200 B
refrigerator
Intake Cooling 48m'/h
pump Ice making 28m'/h
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Fig. 4 LCC analysis for each system
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Table. 3 LCC Analysis (unit : 1,000won)
. Manage .
I
nitial | Energy Disuse Total
cost cost cost
cost
% E| 337,234 981,500 120,301 175,133 | 1,614,168
C
5 S| 389,597 761,793 147,127 293,000 | 1,591,517
% E| 337,234 | 2,010,640 | 246,442 183,633 | 2,777,949
C
10 S| 389,597 | 1,560,559 | 292,854 307,220 | 2,550,230
% E| 337,234 | 3,089,729 | 378,704 192,545 | 3,998,212
C
15 S| 389,597 | 2,398,093 | 445,653 322,131 | 3,555,474
E| 337,234 | 4,221,192 | 517,386 201,891 | 5,277,703
L
C
C
20 S| 389,597 | 3,276,277 | 605,869 337,766 | 4,609,509
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Table 4. Sensitivity analysis for LCC (unit : 1,000won)
Interest rate Inflation rate Government aid rate
2.5% 4.5% 7% 9% 20% 30%
Existing 1,687,491 1,628,238 1,642,057 1,699,625 1,614,168 1,614,168
LCC5 | Seawater 1,666,622 1,605,908 1,620,051 1,679,076 1,726,316 1,681,422
Rate 1.2% 1.4% 1.3% 1.2% -6.9% -4.2%
Existing 3,091,721 2,836,093 2,894,141 3,146,247 2,777,949 2,777,949
LCC10 | Seawater 2,844,799 2,604,661 2,659,075 2,896,186 2,724,215 2,666,270
Rate 8% 8.2% 8.1% 7.9% 1.9% 4%
Existing 4,752,639 4,133,160 4,270,102 4,890,224 3,998,213 3,998,213
LCC15 | Seawater 4,238,343 3,677,183 3,800,897 4,363,475 3,770,546 3,698,918
Rate 10.8% 11% 11% 10.8% 5.7% 7.5%
Existing 6,717,166 5,526,029 5,782,195 6,992,679 5,277,703 5,277,703
LCC20 | Seawater 5,886,622 4,828,921 5,055,685 6,132,368 4,867,661 4,781,685
Rate 12.4% 12.6% 12.6% 12.3% 7.8% 9.4%
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