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ABSTRACT An a-Si:H single-junction PV module was developed with see-through and curved physical characteristics. Its effective
cell area was 74 cm” and its peak power and efficiency were 22.5 Wp and 5.26%, respectively (at 1000 W/m’, AM 1.5 G, 25°C). The
power characteristics of the a-Si:H PV module were analyzed under authentic environmental conditions for one year. The module was
installed horizontally, as required for use in automobiles. For the performance analysis, the system was constructed as a DC
stand-alone power system and included an MPPT DC-DC charge controller, battery, and LED load resistor. The monitoring system
simultaneously measured the output performance (voltage and current at the maximum power) and environmental factors (horizontal
solar irradiation, ambient and module temperature, and wind speed) for the a-Si:H PV module, in order to analyze the changes in its
performance caused by the environment. Data were measured every 10 s. The effective solar irradiation that could produce an output
of 1 Wh or higher was in the range of 100 Wh/m’*~110 Wh/m”. The maximum peak power after one year decreased by approximately
2.7 W (11.6%) at a horizontal solar irradiation of 1000 W/m® at an ambient temperature of approximately 35°C and module
temperature of 52 ~56°C). The DC power yield, which was dependent on the solar irradiance (kWh/m2), was the highest in in August.
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Fig. 2. New solar roof option for the 2017 Prius Prime developed
by Panasonic
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Fig. 3. Developed a—Si:H single—junction PV module of see—
through and curved type (a) Top view (b) bottom view
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Table 1. Electrical characteristics of the a—Si PV module

under STC.
Parameters unit | Values
Open circuit voltage Voc \Y% 61,45
Open circuit current Isc A 0.62
Voltage at the maximum power point | Vmp A% 46,42
Current at the maximum power point | Imp A 0.48
Max, peak power Pmp W 22.54
Series resistance Rs | Ohm | 16,42
Shunt resistance Rsh | Ohm | 702,20
Fill factor FF 58.65
Power conversion module efficiency | Eff, % 5.26
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