AB INITIO SIMULATION of the PV ENERGY PRODUCTION
DEPENDENCE on MODULE MATERIALS and LAYERING

Bernhard Kubicek, Karl A. Berger, Energy Department, Giefinggasse 2, A-1210 Wien

Abstract Air Cooling Model (2D to 1D):
The thermal equilibrium in the PV module is calculated by solving a
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Free standings are defined by free PN

parameters e.g. their tilt angle, the distance he = po + p1 H + pac + p3h + pav + ps P +

to earth, and the material layering and 5 5 5 5 5
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through the layers together with the 2D>1D pp1Ha + pioHh + ... +plﬁH3 + .....

air cooling and radiative heat exchange to

the sky and the ground deliver the layers' Module e T ——
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temperature-coupled d - calculated for 1800 different geometric and wind parameter sets. The open parameters of a

general series expansion are fitted to obtain a 1D-parameterized air cooling model.

Conditions: from front 1Im/swind, free standing 1m module, 40° tilt, 0.5m abowve ground, normal illumination 1300 W/m =2, Foil

Results: N =
By assuming standard modules of a given kind (i.e. cSi, CdTe, Cis), individual
parameters can varied, to find possible levers for material and module
optimizations. . o) :
The results show, that apart from known air ¢
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Standard module: 3mm front glass, front+back EVA laminate 0.3 mm, 3mm | | cooling optimizations, also 1 t0 2 % plus In : ..}
glass or 0.3 mm backsheet, glass thermal emissivity: 0.85, 1300 W/m~2, Modul | | €léctrical output can be gained by improving
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Conditions: from front 1m/s wind, free standing 1m module, 40° tilt, 0.5m above ground, normal illumination 1300 W/m~2 , Foil Conditions: from front Im/swind, free standing 1m module, 40° tilt, 0.5m abowve ground, normal illumination 1300 W/m ™2 , Foil Conditions: from front lm/s wind, free standing 1m module, 40° tilt, 0.5m abowve ground, normal illumination 1300 W/m ™2 ,
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