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Abstract

In this paper, it was analyzed how the output of photovoltaic modules for CdS/CdTe and two-layer
tandem amorphous silicon varies with environmental factors. First, there was a precise examination
of spectral solar radiation. Consequently, it was found that the ratio of spectral solar radiation avail -
able for solar cell utilization, to global solar radiation changes from season to season. It varied, from
9% for CdS/CdTe cells, to 13% for two-layer tandem amorphous silicon cells, throughout one year.
The ratio of natural sunlight to standard sunlight available spectral ratio is 1.05 for both solar colls.
Hence solar cell output are effected by spectral solar radiation with season and a year. Next, output of
photovoltaic modules were examined. The output was calculated by the conventional output evalua -
tion method using irradiance and cell tempctature. This calculated value and the subsequently mea -
sured value were accumulated and the two values compared for month and in a year. The output ratio
of CdS/CdTe was found to change by 5%, while that of two - layer tandem amorphous silicon varied by
16%. This is because photovoltaic module output are effected by spectral solar radiation and also Sta -
bler - Wronski effect for two -layer tandem amorphous silicon. Then the annual output ratio of CdS/
CdTe is obtained by 1.04 and that of two - layar tandem amorphous silicon is calculated by 1.00. Hence
the seasonal variation of measured output are averaged for a year, it appears that the measured value
does not differ from the conventional method value so much.

The conversion efficiency varies with irradiance. The accumulated output is effected by this factor.
The effect is 2% for CdS/CdTe and -6% for two-layer tandem amorphous silicon from January to
March in 1994.

Key words : optimum design, evaluation method, photovoltaic modules, spectaral solar
radiation, maximun output, accumulated output
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