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Cooling Performance Analysis of a Partial Load Operation Cooling
System Using the Discharge Dry Air of a Liquid Air Plant Generator
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Abstract : In the modern society, new and renewable energy sources are very essential elements for environmental
conservation, but there are various problems. In order to compensate for these shortcomings, research on ESS is
being conducted, and LAES is being actively studied due to various advantages. However, in the case of this
study, only the efficiency of power generation and liquefaction is mainly studied, and studies using discarded dry
air are insignificant. In this paper, a study was conducted to use the dry air for cooling. Dry air is used for
cooling by conducting adiabatic humidification, and at this time, a study was conducted on the alternative cooling
amount in the partial load operation during the day. As a result, as the air supply temperature was low and the
temperature and humidity of the outside air increased, the amount of the alternative cooling amount tended to
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increase. Therefore, in the case of a cooling system using dry air, efficient operation is possible under conditions

where the temperature and humidity of the outside air are high and the air supply temperature is low.
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Table 1 Analysis Condition

Parameter

Supply air temperature (C)

Indoor air temperature (C)

Indoor air relative humidity (%)

SHF (-)

Dry air mass flow rate (kg/h)
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