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Investigation of geometric and optical parameters of solar thermal

systems based on linear Fresnel concentrators
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Abstract

The new generation of solar collectors are concentrated solar reflectors. Among these, we can name linear
Fresnel reflectors. Due to the simplicity of the overall design, low cost and optimal use of land area for
installation, are considered as the main design. If a secondary reflector is used, they have a high optical
density ratio. The most important problem of linear Fresnel reflectors is high optical losses compared to
parabolic trough collector. In order to solve this problem, solutions have been proposed. The study is a review
of the linear Fresnel reflector design and the determination of the optimal parameters in the design of a
system with maximum optical efficiency. For this purpose, a linear Fresnel experimental system with an area
of 18 square meters has been considered for analysis. This type of collector causes a large change in the flux
of solar radiation in the focal line of the absorber. Therefore, structures for primary mirrors, placement and
proper angles with the aim of focusing and distributing the radiation flux more uniformly on the absorber are
introduced and the inclination angle and radius of curvature of Fresnel mirrors are investigated. , Designs for
the secondary concentrator are presented, which is accompanied by the concept of solar position tracking.
The results show that the proposed optimal design has the ability to achieve an maximum optical efficiency
71%, which will be competitive in comparison with the type of parabolic trough collector.
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