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ABSTRACT: BIPV (Building Integrated Photovoltaic) supplemented the minimum area problem required when installing existing solar
modules. However, in order to apply it to buildings, research was needed to increase the aesthetics of solar modules and use them as a
design. Accordingly, modules with color applied to the entire surface of the photovoltaic module were being developed, but there was
a disadvantage of low power. Therefore, by dividing and bonding the cell strips, it was possible to improve the output power by applying
a shingled technology in which other divided cells overlap in a busbar region where light couldn’t be received. Shingled technology was
advantageous for color modules because the front busbar part that degrades aesthetics was removed. In this research, four color shingled
solar modules (Green, Yellow, Blue, Gray) were manufactured and power degradation was analyzed by measuring transmittance and
reflectance. Gray color had 80.83% transmittance, which was 31.31% higher than Yellow, resulting in a power difference of 4.45 W.
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Nomenclature
Active area : A4 WA, cm?
Pm: &9, W

Isc : & A&

= T
Voc : 74 A, V
Vpm : HE 9LV
Ipm: HHESHAF A
FF : Fill Factor, %
Eff: &8 %
APm : &8 o], W

Subscript

BIPV : Bullding Integrated Photovoltaic Module
PV : Photovoltaic
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Fig. 1. 5 x 5 cm? color glass sample - Non-color, Green, Yellow,
Blue, Gray
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Fig. 2. Lay-out and structure of color shingled photovoltaic module
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Table 1. Characteristics of color shingled PV

(MZZ;?JT:;?;M) ':glr; _r Green | Yellow Blue Gray
ACtEan?]rea 2,400.86/ 2,400.86 | 2,400.86 | 2,400.86 | 2,400.86

Pm [W] 4669 | 41.82 | 4044 | 4465 | 4489

Isc [A] 524 | 471 | 451 | 506 | 4.99

Voc [V] 1166 | 1159 | 1158 | 1163 | 11.65

Vpm [V] 934 | 951 | 945 | 943 | 963

lpm [A] 500 | 440 | 428 | 473 | 466

FF [%] 7639 | 7666 | 7751 | 7582 | 77.29

Eff [%] 1945 | 17.42 | 16.85 | 1860 | 18.70

APM W] - 487 | 625 | 204 | 18
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Fig. 5. Transmittance and reflectance according to color -
Transmittance & Reflectance

Table 2. Average value (300~1100 nm) of transmittance and

reflectance
Type Unit Transmittance Reflectance
Non-color [%] 85.74 8.12
Green [%] 58.61 13.81
Yellow [%] 49.52 14.47
Blue [%] 61.15 20.15
Gray [%] 80.83 14.40
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