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Abstract

An aspheric secondary concentrator is designed to improve the illumination uniformity of the cell
surface of the optical funnel secondary concentrator. Based on Kohler illumination principle, the
design of freeform secondary concentrator for eccentric Fresnel lens is realized. The machining of
aspheric secondary concentrator is realized by ultra precision turning technology. The rationality
and correctness of the design are verified by optical experiments.
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Figure 1. [lluminance distribution on cell of optical funnel secondary concentrator
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Figure 2. Aspheric secondary concentrator: (a) secondary
concentrator model; (b) ray tracing results

B 2. FEHRERBEAE, (TRBEAHEER,; (O)
HLhit s R
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Figure 3. Comparison of illuminance of receiving surface before and after adding aspheric secondary concentrator: (a)
without secondary concentrator; (b) adding secondary concentrator
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Figure 4. Eccentric Fresnel lens: (a) Fresnel lens model, (b) ray tracing results
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Figure 5. Principle of Kohler secondary concentrator
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Figure 6. The secondary concentrator design flow chart: (a) calculation flow chart; (b) matlab
calculation results
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Figure 7. Angle calculation of fresel lens unit
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Figure 8. Lens model and simulation: (a) secondary concentrator model;
(b) ray tracing results
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Figure 9. Illuminance distribution on receiving surface
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Figure 10. Optical test platform
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Figure 11. Comparison of illuminance before and after adding secondary concentrator,
(a) without secondary concentrator; (b) adding secondary concentrator
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