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ABSTRACT

This paper describes solar light collecting system which employs parabolic reflector and Fresnel lens and its
industrial application. We have introduced second-stage optical system so that it makes optical fiber overcome its
numerical aperture limitation and also it makes focused light become collimated, which results in decreased light
energy density. As result of these, light collecting efficiency become maximized and the system does not require
separate cooling apparatus any more. The developed solar lighting system together with artificial light source like
LED has been applied to plant factory as a hybrid lighting source. This makes us save electric emergy for
artificial lighting during day time. The intensity of LED light in the hybrid lighting system is controlled
automatically according to ambient-light-sensor installed in the system so that the light intensity for a plant
always keeps the same level no matter how the sun light changes. For a plant factory whose size is 330 square
meters, when solar lighting system is applied, 28,080KWh electric energy can be saved per month.2 times.
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Fig. 1. (a) Parabolic Reflector’s basis characteristics and
light beam trajectory, (b) Light collecting simulation of
parabolic reflector using LightTools 7
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Fig. 2. For only single-stage optical reflecting system,
incident angle of the light and accordingly the reflecting
mirror size become limited by NA of the fiber
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Fig. 4. (a) Focusing characteristics of Fresnel lens, (b)
Designed and fabricated Fresnel lens
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Fig. 6. Designed and installed solar tracking system
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Fig. 7. (a) Parabolic reflector type solar light collecting
system, (b) Fresnel lens type solar light collecting system
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