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Effect of Concentration Distribution on Output Characteristics of Solar
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Abstract

This paper presents the effect of concentration distribution of solar cells with a static
concentrator. The study was carried out for solar cells with a low concentrator lens proposed
by the authors for cost reduction of PV modules. Firstly, the concentration distribution was
calculated at various light incidence angles by computer simulation using the ray - tracing
method and measured after attaching a photodiode array to the lens. Good agreement was
obtained between the simulated and measured results. Based on these results, fill factors
(FF) of two kinds of solar cells with different series resistance (Rs) were calculated at
various light incidence angles by dividing these cells into equivalent circuits of 20 segments.
Cell 1 has a series resistance of 0.239 Q * cm? and cell 2 of 0.857 Q « cm?. I-V curves were
measured for these two cells to calculate the FF. Good agreement was also obtained between
calculated and measured FF results. The FF of the cell 2 decreased with light incidence angle
to the half - acceptance angle. This is due to the non - uniform concentration distribution. On
the other hand, the FF of the cell 1 was not affected by non-uniform concentration

distribution due to low Rs value.
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