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Abstract

Photovoltaic thermal (PV/T) systems offer an effective solution to increase solar energy efficiency by combining
electricity and heat generation. Researchers are currently researching solar cells and looking for the best solution to
increase the efficiency of this emerging phenomenon, and this has motivated more and more researchers in this field.
Given the reduction in electrical efficiency of solar cells at high temperatures, the use of nanofluids as a coolant can
improve the performance of these systems. In this study, the thermal and electrical performance of a PV/T system using
alumina nanofluid in three volume fractions (2.5%, 5%, and 10%) and at different mass flow rates ("10" L/h to "60" "L"
/"h") for water and nanoalumina working fluid with three volume percentages of 2.5, 5, and 10% has been numerically
investigated. The simulation was performed using ANSYS Fluent software and a two-phase mixed model, and the
properties of the nanofluid were introduced to the software through a user-defined function (UDF). The results of
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numerical analysis show that the use of nanofluid with a volume fraction of 2.5% increases the thermal efficiency by
14.2% and the electrical efficiency by 6.8% compared to the base fluid (water).
These findings indicate the high potential of nanofluids in optimizing the performance of thermal photovoltaic systems

and increasing solar energy efficiency.

Keywords: PV/T system, flow heat transfer, computational fluid dynamics, thermal efficiency, electrical efficiency
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