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Design and Analysis of Ring-Shaped-Focus Fresnel Concentrator

Zhang Li Chen Zhiming Dong Qianmin Liang Pei
(College of Optical and Electronic Technology , China Jiliang University,
Hangzhow . Zhejiang 310018, China)

Abstract The non-uniform illumination distribution on the solar cell will reduce the solar-to-electric power
conversion efficiency and decrease the service life of the cell in concentration photovoltaic system. Moreover, the
hot-spots formd on the cell surface will quickly break the cell. Based on multifocal method, we design the ring-
shaped-focus Fresnel concentrator, in which each ring of the Fresnel lens has one focus. Taking a Fresnel
concentrator whose diameter is 400 mm, ring number is 200 and focused spot radius is 20 mm as an example, under
simulated sunlight, using Tracepro software we get an illumination diagram with energy uniform by distributed on the
round surface. The optical efficiency is 85. 24% and the homogenization is 0. 8. The annular focal spot Fresnel
concentrator holds higher light utilization and illumination uniformity. Moreover, when the F number is fixed, the
focal spot uniformity gradually reduces with the increase of the concentrator diameter.
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Fig. 1 Optical path of the ring-shaped-focus
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Table 1 NASA solar spectrum and material parameters

A Ai W, n; T;
0.259~0. 40 0.374 0.0267 1. 5250 0.962
0.40~0.43 0.416 0.0275 1. 5155 1
0.43~0.45 0. 441 0.0244 1. 5081 1
0.45~0.47 0. 460 0.0291 1. 4999 1
0.47~0.49 0. 480 0.032 1. 4982 1
0.49~0.51 0. 500 0.0327 1. 4968 1
0.51~0.53 0.520 0.0323 1. 4954 1
0.53~0.55 0. 540 0.0322 1. 4942 1
0.55~0.57 0. 560 0.0319 1. 4930 1
0.57~0.60 0.585 0.0473 1.4918 1
0.60~0.63 0.615 0.0473 1. 4906 1
0.63~0.66 0. 645 0.0475 1. 4895 1
0.66~0.69 0.675 0.0456 1. 4886 1
0.69~0.73 0.709 0.0537 1. 4876 1
0.73~0.78 0.753 0.0591 1. 4865 1
0.78~0.83 0. 804 0.0562 1. 4854 1
0.83~0.89 0. 857 0.0623 1. 4845 1
0.89~0.99 0.953 0. 0606 1. 4832 1
0.99~1.06 1.024 0.0565 1. 4826 1
1.06~1.21 1.129 0.0621 1.4818 0.948
1.21~1.52 1.274 0.0649 1. 4812 (estimated value) 0.912
1.52~2.20 1.642 0. 0681 1. 4808 (estimated value) 0.570
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