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Multi-Objective Optimization of Energy Storage in Phase Change Materials in a
Double-Pipe Heat Exchanger with a Wavy Wall

Department of Energy, Institute of Science and High Technology and Environmental Sciences,
Graduate University of Advanced Technology, Kerman, Iran

A. B. Ansari

Abstract

In the present study, multi-objective optimization of latent heat energy storage performance in a double-pipe heat exchanger with
wavy inner wall is carried out, in which both thermal and hydraulic perspectives are considered. By using the ANSYS-Fluent
commercial software, the k-e RNG model and enthalpy-porosity model are applied to simulate the turbulent flow of hot water and
the behavior of PCM-RT35, respectively. The amplitude and wave number of the internal wall are considered as optimization
variables, while minimizing PCM charging time and water flow pressure drop are considered as objective functions. In addition, the
response surface method has been used as an optimization method and the desirability function has been used as a decision criterion
for choosing the optimal system. The simulation results show that with the increase in amplitude and wave number, the pressure
drop in the channel increases, while the charging time decreases due to the vortices and the increase of the heat transfer surface.
Also, the optimization results show that compared to the simple geometry, the charging time is reduced by 45%, while the pressure
drop is increased by about 5% in the optimized system.

Keywords: Multi-objective optimization, double-pipe heat exchanger, phase change material, wavy wall, response surface method
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