Reflectivity reduction of pc-Si cells by nanoparticle surface treatment 
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ABSTRACT
The non optimum mounting of photovoltaic panels on building facades and inclined roofs regarding azimuth angle, causes electrical output reduction. It is observed that for solar rays with higher values of incidence angle, the reflectivity reduction could contribute to keep satisfactory electrical output. To improve optical/electrical performance of PV cells, the Rigorous Coupled-Wave Analysis (RCWA) methodology was used, by which the reflection, transmission and absorption for any angle of incidence of solar rays on a pc-Si solar cell can be calculated. The method divides the given structure into layers parallel to the surface and uses a Fourier decomposition of the possibly complex refractive index of each layer. It can treat grating either on SiN or Si and can also treat nanoparticles at the top surface of pc-Si solar cell. One of the advances of RCWA is that it can directly treat the layers of structures without additional computational burden. In this paper, gratings in the SiN and/or Si PV surface are examined, to minimize optical reflection at high incidence angles. The effect of slope and azimuth angles of the incident solar rays to the electricity output was studied, to determine the limits of effective PV module orientation regarding electrical output.

