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Simulation of A Low Concentrator Photovoltaic System Using COMSOL

Maryam Mohammed Alqurashi.

Abstract

The use of photovoltaic (PV) systems presents a great solution to high energy demand. Many
factors limit the output of a PV system. One method of increasing the output of PV systems is
to employ concentrators. The function of the concentrators is to increase the amount of solar
radiation falling on a PV panel using optical devices. In this work, a simulation of an LCPV
(V-trough model) will be conducted using COMSOL Multiphysics. The ray-tracing technique,
based on the finite-element method, was used to study the performance of a VV-trough without
the incorporation of a tracking system. By investigating the effect of the mirrors inclination
angles on the performance of the system, the optimum inclination angles were determined. The
simulation was done for a non-tilted CPV if placed in different geographical locations in Saudi
Arabia. It was found that the concentration ratio of the suggested model increased for the city
of Jeddah, for example, by 171% and 131% for double and partial coverage cases, respectively.
Other cities showed a similar pattern. A consequence of concentrating more solar radiation on
a PV panel is an increase in its temperature. The thermal performance of the concentrator
system was determined under the climate conditions of the selected cities. In addition, the effect
of wind speed on the PV panel temperature was examined by varying its value. In the case of
Jeddah city, the temperature of a PV module with mirrors for double coverage case reached
1)¥°C at wind speed equal to 1 m/s compared to 76°C for the simple PV panel at the same wind
speed. For a V-trough the temperature decreased to VY¥,v°C if the wind speed was to 9.17 m/s
which is the wind speed that registered in 21 of June for Jeddah city, while it reached ©A°C
for the simple PV panel. It was concluded that high wind speed could decrease the temperature
on the PV surface, which could be the bases of a cooling system



