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Energy performance of different 
photovoltaic technologies in real outdoor 

conditions at EcolePolytechnique

Introduction

PVplatform at SIRTA

× A studyof the energyperformanceof different photovoltaic(PV)moduletechnologiesunderrealoutdoor conditionsat EcolePolytechnique.
× Crystallinesilicon(c-Si),Heterojuntionwith IntrinsicThin layer (HIT)and micromophoussilicon(a-Si/mc-Si)are 3 PV module technologies

whichwere investigatedin this study.
× Thedatawascollectedfrom PVplatform at SIRTAwith 6 monthsdatafor HITandmorethan 1 yearfor c-Sianda-Si/mc-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
higherPRvaluesfor
winter months,
while a-Si/mc-Si
module has higher
PR values for
summermonths.
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Effectof temperatureand irradiance

C. Cañete, J. Carretero, M. Cardona,ά9ƴŜǊƎȅperformance of different photovoltaic module
technologiesunderoutdoorŎƻƴŘƛǘƛƻƴǎέ

Overall,there isa
similar fluctuation
of irradiance, air
temperature and
PVtemperature.

The ambient
temperaturevaries
from 3oC in winter
to 22oCin summer.

Monthly meandaytime temperatureand irradiance

Thedailyefficiency
is strongly
dependent on the
temperaturefor the
c-Si module and
lower dependence
in the caseof 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-Simoduleis muchlessdependenceon the temperature
andirradiance.

In spite of having lower efficiency than c-Si and HIT modules, the
obtainedresult illustrate that a-Si/mc-Simoduleperformsbetter under
realoutdoor conditions.

PVtemperatureof a-Si/mc-Simoduleishigherthan HITandc-Si.

Thecomparativeenergyperformancewasstudiedwith 3 different PV
moduletechnologiesunderthe sameconditionsat EcolePolytechnique.

Under real conditions,the daily efficiencyis strongly dependenton
temperatureandirradiancefor c-Si, lower in the caseof HITanda-Si.

Moreover,with theseconditions,c-SiandHITmodulespresentbetter
performancefor winter months while a-Si module performs better in
summerandit showsthe bestenergyperformancein this study.
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