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Abstract: Recently, because of the deterioration of the nuclear generating station and increase of the cooler

and heater, energy problem is increasing. To save the energy,

the free cooling system is developed. The

free cooling system is that cool the water to use cooled air in winter and is used in industrial process or

data center. Yoon check the energy of free cooling system with dry cooler in korea. In this study, the

value of the free cooling system with dry cooler is confirmed through using the NPV that is economic

evaluation. when temperature degree of the cooled water is 10, in Chuncheon and Seoul the value is the

most high. When temperature degree of the cooled water is 20, in Ulsan the value is the most high. As

the result, because the using the temperature degree of the cooled water is high in the industrial process,

the free cooling system is advantageous in korea.
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Fig. 1 Sketch of the free cooling system in this

study
Table 1 Condition of the system in this study
Reference Value
Refrigerant R407C
Cooling load [kW] 93
Temperature defference betwwen inlet 5
and oulet water of cooling load [C]
Compressor efficiency [%] 75
LMTD of the heat exchanger [C] 7
Volume flow rate of the air [m>/h] 43,200
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Table 2 Real rate of interest in Korea

Electricity charge

using cooled water temperature 20°C

20C Year Dizt(;m Price index Real rate
volatility of interest
2005 3.8 -0.8 4.6
ol R iy ot Tomp 207 2006 45 15 30
2007 52 0.4 4.8
2008 5.9 0 5.9
2009 3.8 0 3.8
2010 3.5 0.8 2.7
0 2011 3.9 2 1.9
. 2012 3.4 2.1 1.3
2013 2.8 3.8 -0.9
2014 2.4 22 0.2
8 Compressor Work of the cooler in Seoul Ave 39 11 )38
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Fig. 9 NPV of the free cooling system with dry

cooler in Ulsan
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Fig. 10 NPV of the free cooling system with dry

cooler in Chuncheon
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