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Assessment of the Effect of Fluid Flow Rate on the Thermal and Electrical Performance
of a Photovoltaic—Thermal Desalination System Equipped with Compressed Air Energy
Storage in Two Coastal Climates of Iran

F. Rastkar Ebrahimzadeh Department of Mechanical Engineering, University of Tabriz, Tabriz, Iran

A. Hadidi Department of Mechanical Engineering, University of Tabriz, Tabriz, Iran

M. Yari Department of Mechanical Engineering, University of Tabriz, Tabriz, Iran
Abstract

In this study, the performance of a photovoltaic—thermal (PV/T) desalination system equipped with an energy storage system is
investigated, with a focus on the effect of working-fluid mass flow rate in two coastal climates: Bushehr and Bandar-e¢ Lengeh. To
evaluate the accuracy of the model, the simulated fluid temperature was first compared with reference data, showing good
agreement. Subsequently, the influence of mass flow rate on the generated power, thermal efficiency, fluid temperature, and
collector surface temperature was analyzed. The results indicate that increasing the flow rate enhances heat transfer, decreases the
collector surface temperature, and improves thermal efficiency, while its effect on power generation remains negligible. By
increasing the fluid mass flow rate from 0.005 kg/h to 0.02 kg/h, the efficiency of the solar collectors in both cities increases by
about 161%. Additionally, the fluid temperature and collector surface temperature exhibited a significant decrease with increasing
flow rate. The comparison of the two climates reveals a higher sensitivity of the Bushehr system to flow-rate variations. The findings
of this study can be utilized for the design and optimization of hybrid solar systems in hot and humid regions.

Keywords: flow rate, fluid temperature, collector surface temperature, desalination, solar energy, continuous production.
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