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Study on the concentrating performance of a two-stage solar energy concentrator

XIE Linyi, DAI Guilong, CHEN Xueqi, ZHUANG Ying
(School of Ecological Environment and Urban Construction, Fujian University of Technology, Fuzhou 350118, China)

Abstract; Monte Carlo ray tracing method, ProE and TracePro software technology were used to simulate and
analyze the solar light gathering and transmission characteristics of the polygonal prism and the primary para-
bolic surface, and those of the compound parabolic secondary concentrator and the two-stage primary parabolic
concentrator. Through comparison, it was found that the geometric concentration ratio of the two-stage
polygonal prism concentrator is about 1.4 (about 70% of the composite parabolic concentrator). The solar en-
ergy flow density distribution image on the cylinder side wall and the bottom surface of the polygonal prism and
the primary parabolic surface is equivalent to that of the composite parabolic secondary concentrator and the
primary parabolic two-stage concentrator (along the circumference direction, the composite parabolic two-stage
concentrator is relatively smoother). The conclusion provides a theoretical basis for the development of reflec-
tive two-stage concentrator technology.
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Fig.1 Optical path transmission model of the two-
stage concentrator with a parabolic surface and

a polygonal prism
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Fig.4 Simulation results of the number of
tracked rays by the hexagon prism
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Fig.5 Distribution of solar energy flow density on

cylinder wall of the two-stage concentrator
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