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Introduction
 A study of the energy performance of different photovoltaic (PV) module technologies under real outdoor conditions at Ecole Polytechnique.
 Crystalline silicon (c-Si), Heterojuntion with Intrinsic Thin layer (HIT) and micromophous silicon (a-Si/mc-Si) are 3 PV module technologies
which were investigated in this study.
 The data was collected from PV platform at SIRTA with 6 months data for HIT and more than 1 year for c-Si and a-Si/mc-Si.
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Energy performance results

Overall, there is a
similar fluctuation
of irradiance, air
temperature and
PV temperature.
The
ambient
temperature varies
from 3oC in winter
to 22oC in summer.
PV temperature of a-Si/mc-Si module is higher than HIT and c-Si.

Although
the
monthly
average
daily yield is very
similar
for
all
modules (follow the
trend of irradiance),
their performance
ratio (PR) are very
different.
HIT
and
c-Si
modules
have
higher PR values for
winter
months,
while
a-Si/mc-Si
module has higher
PR
values
for
summer months.

Effect of temperature and irradiance
The daily efficiency
is
strongly
dependent on the
temperature for the
c-Si module and
lower dependence
in the case of HIT.
All the modules
have greater daily
efficiency at low
irradiance than the
high ones due to
the
effect
of
temperature that is
correlated
with
irradiance.
a-Si/mc-Si module is much less dependence on the temperature
and irradiance.
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In spite of having lower efficiency than c-Si and HIT modules, the
obtained result illustrate that a-Si/mc-Si module performs better under
real outdoor conditions.

Conclusion
The comparative energy performance was studied with 3 different PV
module technologies under the same conditions at Ecole Polytechnique.
Under real conditions, the daily efficiency is strongly dependent on
temperature and irradiance for c-Si, lower in the case of HIT and a-Si.
Moreover, with these conditions, c-Si and HIT modules present better
performance for winter months while a-Si module performs better in
summer and it shows the best energy performance in this study.
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