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Design for Planar Prism Array Lightguide Solar Concentrators

with High Concentration Ratio and High Optical Efficiency
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Solar concentrators can provide high light

concentration ratio by collecting sunlight of large
area to a smaller light-receiving region of

photovoltaic cell. Using solar concentrators can
greatly reduce the solar array manufacturing costs.
Planar lightguide solar concentrator has attracted

many attentions for its promising for thin

form-factor, lightweight, and  inexpensive

replacements for the current generation of refractive
solar concentrators.

and reflective This study
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proposes a new type of planar lightguide solar
concentrator. In this design, sunlight is collected by
a two-dimensional lens array and is coupled into a
prism array planar lightguide using localized micro
dimpled structure placed at the focus of each lens.
The usage of the combination of the prism array and
the dimple structure successfully prevents most
leakage of guiding rays after multiple reflections in
lightguide. Simulation results show that the
proposed lightguide can achieve 92 % optical

efficiency at 300x concentration.
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