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Feasibility study of using an active concentrator system to control the power and
temperature of the photovoltaics panel in different seasons of the year
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Abstract

Today, due to environmental problems as well as difficulties in access to fossil fuels, human societies have
turned their attention to the use of renewable energy sources. The sun has long been an endless source of
energy. Since receiving solar energy requires relatively expensive and expensive equipment, increasing the
efficiency and production capacity of solar panels is important. Concentrating sunlight on the panels is a very
easy solution, but it increases the temperature and reduces their lifespan, especially in summer. In this research,
while introducing an active concentrating system based on the Fresnel lens, while changing the distance
between the lens and the panel, we changed the focal point of the lens and adjusted the radiation intensity. In
this design, the distance from the lens to the panel varies between 1.5 to 2.5 times its focal length and can be
adjusted between two to half times the radiation, respectively. Calculations for different seasons of the year
showed that the use of a centralization system would provide temperature adjustment ranges of 40 to 127
degrees Celsius and 18 to 48 degrees Celsius for summer and winter, respectively. Meanwhile, the electrical
power generated by the panel is also controlled within an acceptable range. Using an active concentrator system
can largely eliminate conventional cooling systems in solar panels.

Key words: Solar energy, photovoltaic panel, active concentrator, Fresnel lens.
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