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Experimental study of nanofluids effect on the
performance of a PVT system connected to the
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Abstract: In this research, the effect of using pure water as a cooling fluid and
nanofluids containing multi-wall carbon nanotubes (MWCNT), single-wall carbon
nanotubes (SWCNT), and graphene nanoparticles (GNP) of 0.05 mass% on the energy
and exergy performance of three systems including simple photovoltaic (PV),
photovoltaic thermal (PVT), and a combined PVT and solar collector system is studied
experimentally. The experiments are carried out on certain days in August and
September at Ferdowsi University of Mashhad. The results showed that the highest
electrical power output and efficiency from the PVT system for the 0.05 mass% GNP
are 38.4 W and 12.02%, respectively. Furthermore, the utilization of nanofluids
containing MWCNT, SWCNT, and GNP increases the thermal power of the system by
3.02%, 9.06%, and 22.26%, respectively (compared to pure water). Additionally, when
using nanofluids containing MWCNT, SWCNT, and GNP, the increase in daily exergy
intake compared to the system without a solar collector (past research) is 81.39%,
81.86%, and 52.77%, respectively.

Keywords: Simple PV, PVT, Electrical power, Solar collector, Exergy
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