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Abstract: In this study, 20.8% of a p-type Si bifacial solar cell was used to develop a photovoltaic (PV) module to

obtain the maximum power under a limited installation area. The transparent back sheet material was replaced during

fabrication with a white one, which is opaque in commercial products. This is very beneficial for the generation of more

electricity, owing to the additional power generation via absorption of light from the rear side. A new model is suggested
herein to predict the power of the bifacial PV module by considering the backside reflections from the roof and/or

environment. This model considers not only the frontside reflection, but also the nonuniformity of the backside light

sources. Theoretical predictions were compared to experimental data to prove the validity of this model, the error range
for which ranged from 0.32% to 8.49%. Especially, under 700 W/m?, the error rate was as low as 2.25%. This work

could provide theoretical and experimental bases for application to a distributed and microgrid network.
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Table 1. Electrical characteristics of bifacial cells.

Table 2. I-V characteristics of bifacial module on STC condition.

Classification Unit Value Classification Unit Front Rear
Efficiency % 20.8 Power W 340.449 221.178
Pmax w 5.082 Isc A 9.308 5.895
Voc \'% 0.657 Voc \% 47.744 46.853
Isc A 9.735 Vmp \Y 38.495 40.442
Vmp \% 0.556 Imp A 8.844 5.469
Imp A 9.149 FF % 76.6 80.1
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Table 3. Calculated data from front side irradiation measured.
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Fig. 5. Theoretical rear side irradiation and power depending

on front side irradiation.

Table 4. Comparison of measured data with theoretical prediction.

Stront DNI Syear theoretical Sicar Stront measured Brotal ER
[W/m’] [ W/m?] [ W/m*] [ W/m?] [ W/m*] (W] (W] [%]
106.9 147.4 44.32 6.37 106.9 36.77 37.80 2.81
204.0 374.2 75.54 10.85 204.0 74.86 71.85 4.02
308.1 563.5 114.24 16.41 308.1 111.83 108.52 2.96
439.5 663.2 176.64 25.38 439.5 157.42 155.24 1.38
501.3 701.7 206.80 29.71 501.3 177.80 177.24 0.32
603.8 753.7 257.97 37.07 603.8 210.69 213.76 1.46
725.2 798.5 320.22 46.01 725.2 250.09 257.07 2.79
810.9 889.4 358.40 51.49 810.9 271.6 287.46 5.84
902.9 902.3 407.62 58.57 902.9 295.27 320.34 8.49
1,001.5 895.4 457.68 65.73 1,001.5 331.13 352.47 6.45
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