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ABSTRACT: Expanding the supply of BIPV is crucial to strengthening the competitiveness of the photovoltaic industry and achieving
Nationally Determined Contributions through the zero-energy building mandatory policy. BIPV is a technology that integrates into the
building envelope to generate electricity and provide functions as a building material. It is suitable for domestic environments with many
high-rise buildings due to the narrow land area and urbanization. To expand the supply of BIPV, economics, safety, and aesthetics must
be ensured. In this study, a color BIPV module with a color PET film applied as a front material was manufactured for aesthetic and
economic feasibility. The relationship between power output and transmittance according to color was analyzed. By analyzing the
power output of the module and the transmittance of the film, the wavelength band (transmittance reduction band) that has the greatest
effect on efficiency was analyzed regarding the color of the film. The red film showed the narrowest transmittance reduction band and
the lowest degree of decrease in transmittance, making it ideal for minimizing the efficiency decrease rate compared to existing ones.
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Fig. 1. Structure of color film (a) and Transparent fluorine film (b)
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Fig. 3. Color film sample (a) and cell covered with color film (b)
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Table 1. Optical properties of the films

_ Change rate [%]
Transparent-F Red—F Blue—F Green—F 9 >
(Ref) Red—F Blue—F Green—F
T [%] 87.22 79.56 77.75 73.66 -8.79 -10.87 -15.55
Tarea 78,544 71,638 70,006 66,324 -8.79 -10.87 -15.56
*Wavelength: 300~1200 nm
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Fig. 4. Graph of transmittance and spectral irradiation intensity of films
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Fig. 6. Color BIPV module sample (Transparent, Red, Blue,
Green)

Table 2. Electrical properties of the modules
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Fig. 8. Efficiency and transmittance change according to Isc

Transparent-PV Red-PV Blue-PV Green-PV Change rate [%]
(Ref) Red-PV Blue-PV Green-PV
Puax [W] 180.46 168.13 162.71 148.73 -6.84 -9.84 -17.59
Voc [V] 41.71 41.52 41.46 41.34 -0.47 -0.61 -0.89
Isc [A] 5.36 5.01 4.81 4.46 -6.48 -10.15 -16.69
FF ] 0.808 0.808 0.816 0.806 0.092 0.962 -0.182
Eff [%] 19.98 18.62 18.02 16.47 -6.84 -9.84 -17.59

*Module area [mz] - 0.903
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