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A photovoltaic cell converts solar radiation energy into electrical energy.
Radiation on the photovoltaic surface causes an increase in the temperature of
the photovoltaic cell, which leads to a decrease in the efficiency of the
photovoltaic system. In this paper, a new structure of a thermal collector for
absorbing energy from the operation of the photovoltaic cell was examined
using Computational Fluid Dynamics (CFD) simulations. The main geometry
is a flat-plate photovoltaic collector with a spiral cooling channel beneath the
plate, using water as the working fluid within the laminar flow Reynolds
number range. In this paper, the effect of the presence of turbulators with
different angles of 15°, 30°, 45°, 60°, 75° and 90° was simulated. Then, the
presence of nanofluid with aluminum oxide nanoparticles in different volume
fractions of 1 to 4% was investigated. Also, the effect of a combined system of
turbulators and nanofluid with nanoparticles on the increase in heat transfer was
investigated. The CFD simulation results were evaluated using two
performance criteria: the ratio of total heat transfer rate during cooling to the
power required for flow circulation and the standard deviation criterion
(evaluating the temperature distribution uniformity on the photovoltaic
surface). The results showed that the system with a 15° turbulator provided
better hydraulic and thermal performance compared to the baseline system, the
nanofluid system, and the combined system.
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