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Abstract

Photovoltaic (PV) collectors are replaced with hybrid photovoltaic thermal (PV/T) systems to establish an
electrical and thermal yields. The main function of such design is to provide cooling for the solar cell by
absorbing its temperature. This temperature is used for the thermal energy generation of this hybrid design. High
electrical and thermal efficiencies are associated with PV/T's. In this study, mathematical analysis was used to
examine the effect of the type of nanoparticles added (SiC, CuO, and Al203), and the type of base fluids (water,
glycerin, and ethylene glycol) on the convection heat transfer of PV/T system. The solar simulator type 'MINI-
EESTC' was modified to work as a PV/T was used in the practical part of the study.

The numerical results showed the base fluid and the added nanoparticles' thermophysical properties effect on the
convective heat transfer and pressure drop. Glycerin showed the maximum pressure drop while water indicated
the minimal value. The addition of nano-SiC for the studied base-fluids afforded higher convective heat transfer
than nano-CuO and nano-alumina. The validation of the numerical results with the practical one showed a good
agreement.
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Nomenclature
A Area (m?)
Al203  Aluminum oxide

Cu Copper
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