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Design and Fabrication of Light-guiding Plate for a Photobioreactor by Using Sunlight

and Linear Fresnel Lens
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We present results of the optical design and fabrication of a light-quiding plate (LGP) for a
photobioreactor by using sunlight and a linear Fresnel lens. LGP patterns were designed by optical
simulations with an illumination design tool, LightTools, and fabricated by using a computerized
numerical control machine. Optical characteristics of average deviation of illuminance distribution
and light throughput efficiency were measured and compared with simulation results.
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function of minimum pattern spacing
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Fig. 3 Auto-CAD drawing of the designed LGP patterns

Fig. 4 Photographs of the fabricated LGP for sunlight
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Fig. 5 Measured illuminance (units: 1x) distribution of the
fabricated LGP for sunlight
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