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Numerical study and optimization of a heat exchanger based on phase change materials

M. Jalilian
K. Javaherdeh
A. R. asadi seddigh

Faculty of Mechanical engineering, University of Guilan, Rasht, Iran.
Department of Mechanical Engineering, University of Tabriz, Tabriz, Iran
Campus Faculty,University of Guilan, Rasht, Iran.

Abstract

In this study, the melting and freezing processes in a latent heat energy storage unit using a plate heat exchanger based on phase
change materials (PCMs) were investigated. The numerical analysis was conducted in two dimensions under laminar and unsteady
flow conditions using the finite volume method. Four zigzag angles 15°, 30°, 45°, and 60° were examined for both melting and
freezing processes. The heat transfer fluid (HTF) inlet temperatures were set at 60°C, 50°C, and 70°C for melting and 5°C,10°C and
15°C for freezing. The results were then validated. The findings indicate that the 60° zigzag angle delivers more optimal
performance compared to the other angles in both melting and freezing processes. Additionally, it exhibits better efficiency in
melting at higher temperatures and freezing at lower temperatures. Innovation of this article is using zigzag angles and different
angles beside taking benefit from different phase change material in a thermal energy storage unit for a heat exchanger. The purpose
of this paper is about optimizing heat transfer processes with improvement in design of heat exchanger to get better results as output.
Keywords: Melting and freezing processes, nanofluids, phase change materials, latent heat energy storage, heat exchanger,
numerical study, optimization.
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