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Technical and Economic Feasibility Study of the Use of Phase Change Materials
(PCMs) in the Combination of Compression Refrigeration and Free Cooling
Systems, Case Study: A Residential Building in Kerman

S.M.H. Mohammadi”
Assis. Prof., Energy Dep., Inst. Of Science and High Technology and Environmental Sciences, Graduate Univ. of Advanced
Technology, Kerman, Iran.

Abstract

Thermal Energy Storage (TES) is a high potential technology for different thermal energy applications. TES
technology can be an appropriate approach to fill in the gap between electrical energy supply and demand.
One efficient and modern method to store thermal energy is the use of phase-change materials (PCMs). The
aim of this research is to study the feasibility of the use of PCM materials in the combination of free cooling
and compression refrigeration systems. The combined system should be analyzed from energy and exergy
viewpoints, in order to evaluate the amount of saved energy and the system performance upgrade. The
medium temperature PCM coupled with the free cooling system, can be charged during the cool night time.
During the hot day time, discharging this PCM would lower the temperature of the air entering the condenser
and consequently; lower the HVAC system energy consumption. On the other hand, PCM discharge happens
during the peak-hours in which the electrical energy price is high. Therefore, using PCM would reduce the
building energy bills. Technical and economic results show that the proposed combined system would
reduce the total electrical energy consumption up to 4.85%, energy consumption in peak-hours up to 14.76%
and the electrical energy bill up to 6.71%.

Keywords: Compression Refrigeration System; Free Cooling System; Phase Change Material; Energy And
Exergy Analysis; Economic Analysis.
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