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Output Analysis of Photovoltaic Modules

(Seasonal change of output affected by spectral solar radiation and Staebler-Wronski effect)
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Abstract

The authors proposed output evaluation method “the spectral method” with allowance for
spectral solar radiation to evaluate photovoltaic arrey output more precisely, and proved that
the spectral method is available to evaluate annual cumulative output. The output of photo -
voltaic modules proved to change monthly affected by spectral solar radiation which varies
with time, weather and season.

This study examined how spectral solar radiation and output of photovoltaic modules
change with season when irradiance is fixed in the irradiance of 800W/m?. The measured
output of photovoltaic module changes by 7% for polycrystalline silicon and by 27% for amor -
phous silicon in comparison with the conventional method value. The available spectral ratio
changes by 3% for polycrystalline silicon solar cell and by 10% for amorphous silicon solar
cell. Next, the output of photovoltaic module affected by the environmental factors; cell tem -
perature, spectral solar radiation and Staebler - Wronski effect; were evaluated seperately.
As a result, the output of polycrystalline silicon photovoltaic module changes with cell tem -
perature and spectral solar radiation by 17% and 7%. The output of amorphous silicon photo -
voltaic module change with cell temperature, spectral solar radiation and Staebler - Wronski
effect by 6%, 22% and 7%. The seasonal output change by spectral solar radiation should be
allowed to design photovoltaic power systems optimumly.

Key Words; optimum design, photovoltaic modules, maximum output, cell temperature,
spectral solar radiation, Staebler - Wronski effect
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