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Experimental performance comparison of photovoltaic/thermal systems containing

binary and ternary hybrid nanofluids - Part I1: Exergy analysis

Department of Mechanical Engineering, Kermanshah University of Technology,
Kermanshah, Iran

A. Shahsavar

Abstract

In this study, a photovoltaic/thermal (PV/T) system cooled by hybrid nanofluids was experimentally evaluated. The aim was to
investigate the effect of mass flow rate (20, 40, 60, and 80 kg/h) on the thermal, electrical, and overall exergy efficiencies using
binary hybrid nanofluids (graphene oxide/titanium dioxide-water, graphene oxide/iron oxide-water, and titanium dioxide/iron oxide-
water) as well as a ternary hybrid nanofluid (graphene oxide/titanium dioxide/iron oxide-water). The results showed that the thermal
exergy efficiency significantly increased with mass flow rate, reaching a maximum of 1.67% for the ternary nanofluid at 80 kg/h.
Electrical exergy efficiency remained nearly constant (ranging from 12.7% to 13.7%), with differences mainly attributed to the type
of nanofluid. Overall exergy efficiency also improved with increasing mass flow rate, achieving a maximum of 15.36% for the
ternary nanofluid. Comparison among the nanofluids revealed that those containing graphene oxide, particularly the ternary hybrid
nanofluid, exhibited superior performance compared to other combinations. Overall, the use of ternary hybrid nanofluids can be
considered an effective approach to enhance exergy efficiency in photovoltaic/thermal systems.

Keywords: Photovoltaic thermal system, hybrid Nanofluid, Thermal efficiency, Electrical efficiency, Exergy, Solar energy.
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