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A Study on Photovoltaic Power Generation by Railroad Application of Thin-Film

Solar Cells
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Sangwon Ko'T, Hyuck Keun Oh"", Yong-Jun Jang", Seok-Won Kang""", Dooho Choi""

Abstract We measured the voltage of solar cells attached on HEMU-430x window to study solar power
generation as a railroad application. To enable the solar cell on windows to serve as a solar curtain charging
for mobile electronics, a light-weight flexible CIGS solar cell was tested in this study. Open-circuit voltage
(Vo) was measured under natural illumination and when attached on multi-layer glass frame (East side
going toward Seoul). The lower V,, was observed for CIGS cells on windows compared to that under
natural illumination; nevertheless, the solar cells showed maximum 5.3 V of V., indicating a potential for
charging mobile electronics. Further, a high voltage-sensitivity of CIGS cell allows the device to be a sensor
for tunnel detection, showing near zero of V. where the amount of light was reduced rapidly.

Keywords : Solar cell, CIGS, solar power generation, window, sensor for tunnel detection
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Table 1 Photovoltaic properties of CIGS thin-film solar cell under natural illumination

Voc [V] Jsc [HlA/Cle] FF PCE [%]a me( [V] Imm( [A] Pmm{ [W]
7.46 1.90 53.34 7.56 4.976 0.569 2.834

“Calculated assuming 1 sun AM 1.5G radiation
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Fig. 1 Current-voltage-power curves of CIGS solar cell under natural illumination
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Fig. 2 Voltage plot of CIGS solar cell on HEMU-430x window
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Fig. 3 Tunnel plot after post processing with Voc
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