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Computational Simulation of Free Cooling in a Building Using Phase Change
Material

Mahdi Kouhestani, Roohollah Ahmadi”

School of new technologies, Iran University of Science and Technology, Tehran, Iran
*P.0.B. 16765-163, Tehran, Iran, ahmadi@iust.ac.ir

ABSTRACT

With increase of population and modernization of the cities, energy demand for heating, ventilation and air conditioning systems increases rapidly to
improve the satisfaction factor of buildings. Therefore, nowadays the importance of implementation of energy storage systems is significant. Latent
heat thermal energy storage (LHTES) systems have many advantages due to their high-energy storage densities and small temperature variation
during storage. In this paper, cooling load of a room in Tabriz was calculated by Career software. Then a numerical analysis of a free cooling system
using commercial paraffin RT24, as phase change material (PCM), was performed and effect of inlet air temperature and flow rate of storage tank
during charging and discharging processes was investigated. Cold energy storage simulation shows that air flow with the temeperature 19°C during
night, lead the paraffin to solidify in 4 hours. Stored cold enrgy with the amount of 1.2 kW in PCM liberates energy, via free cooling system, in the
room during 2.5 hours of July afternoon.

Keywords: Latent heat thermal energy storage, Phase change material, Free cooling, Numerical analysis
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Fig. 1 Selected control volume for numerical analysis
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Fig. 8 Temperature variation of the PCM during the discharging
process
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