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In this study, a gas-assisted system for uniformly replicating compound eye array
structures was proposed, and a reusable compound eye mother mold with controllable
periodic complementary array structure was developed. A series of experiments were
carried out to explore the effects of compound-eye-like structures on solar panel power
generation efficiencies. In the process, the effects of different experimental parameters
on the replication molding of compound-eye-like array lenses were investigated, the
effects of different compound-eye-like array lenses on solar panel power generation
efficiencies were explored, and the effects of the adjustable focusing mode of Fresnel
lenses on solar panel power generation efficiencies were preliminarily discussed.
Moreover, optical tests and applications were preliminarily carried out. According to
the experimental results, in this process, good large-area array structures could be

formed, and microstructures could improve solar panel power generation efficiencies.
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