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Abstract
Development of solar photovoltaics technology has been actively carried out typically in the field of renewable
energy. The technology used to concentrate the incident solar light with a solar tracking system is the key method
used to enhance collection efficiency. However, the system requires additional equipment and involves higher
costs. In this study, we focused on a fluorescent planar waveguide as a candidate for a cost effective solar energy
collection device. Optical characteristics of the fluorescent planar waveguide were analyzed quantitatively and
simulated as optical devices in order to enable us to propose an optimum design for the system.
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Fig. 2 Schematic diagram of solar tracking system for solar cell

panel illumination system.
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Fig. 3 Optical principle of light collection in the fluorescent

planar waveguide.
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Fig. 4 Schematic diagram of optical measurement for the

conversion efficiency of the fluorescent planar waveguide.
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Fig. 5 Absorption and fluorescence spectra of the fluorescent

planar waveguide.
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Fig. 6 External appearance of light source with color temperature
of 5300K (LUXIM LIFI-ENT-31-02) .
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Fig. 8 Incident light spectrum and emission spectra from the

fluorescent planar waveguides with different areas.
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Fig. 7 Emission Spectrum of light source with color temperature
of 5300K (LUXIM LIFI-ENT-31-02).
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Fig. 9 Area dependence of enhancement factor A of the

fluorescent planar waveguide.
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g. 10 Thickness dependence of enhancement factor A of the

fluorescent planar waveguide.
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Fig. 11 Schematic diagram showing the geometry of the

rectangular fluorescent planar waveguide with sides a and b.
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Fig. 12 Aspect ratio (b/a) dependence of enhancement factor A of
the fluorescent planar waveguide.
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the fluorescent planar waveguide for different arears of
0.16 and 0.04 m”.  Solid and broken lines correspond to

experimental and calculated values, respectively.
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Fig. 16 Experimental and simulation outcomes of area
dependence of enhancement factor A of fluorescent planar
waveguide at different densities of fluorescent particles

with the particle size of 1 pm.
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Fig. 17 Experimental and simulation outcomes of area
dependence of enhancement factor A of the fluorescent
planar waveguide at different densities of fluorescent

particles with the particle size of 10 um.
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