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High power solar condenser based on Cassegrain structure
PAN Qi-kun'?, ZHANG Lai-ming'*, XIE Ji-jiang' , RUAN Peng'’>, GAO Fei'”

(1. State Key Laboratory of Laser Interaction with Matter , Changchun Institute of Optics ,
Fine Mechanics and Physics , Chinese Academy of Sciences , Changchun 130033, China ;
2. Graduate University of Chinese Academy of Sciences , Beijing 100039 , China)

* Corresponding author , E-mail ; lightcoming@ 163. com

Abstract; In consideration of the defects of traditional condenser systems in low condensing rates, high costs
and complex structures, high-power solar condensers were studied and designed. Based on the advantages of
Cassegrain structure in high light gathering and beam coupling, a new type of high-power solar condenser was
designed, and the optical design software ZEMAX was used to simulate the structure in different incident an-
gles. The simulation results show that the Cassegrain structure eliminates the impact of spherical aberration.
When arrival angle of sunshine is 0. 5°, a concentration ratio of 544 and an optical efficiency of 84. 835% can
be obtained. Compared with traditional condenser systems, this device has a simple structure, high optical ef-
ficiency and a low cost. It has opened up a new path for the commercialization of solar condensers.
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Fig.1 Two-dimension and three-dimension diagrams of

solar condenser
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Fig.2 Simulated diagram with incident angle of 0.5°
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Fig.3 Simulated diagram with incident angle of 1°
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