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Abstract

Recently, the installation capacity of PV (photovoltaic) systems has been increasing not only
field installation but also floating PV, farm land, BIPV/BAPV. For this reason, the new design
and materials of PV module are needed. In particular, in order to apply a PV system to a
building, lightweight of the PV module is essential. PV modules made of generally used
texturing glass are excellent in output and reliability, but there is a limit to the weight that can be
reduced. For the lightweight of the PV module, it necessary to use a film instead of a glass.
However, the application of film rather than a glass may cause various problems such as
decrease in photocurrent by decrease in transmittance and a increase of CTM (cell to module)
loss, a degradation of the reliability, and so on. In this paper, PV modules using Ultra barrier
film, which is recently a lot of interest as a substitute for a glass, its characteristic analysis and
reliability test were conducted. The transmittance and UV characteristics of each material were
verified, and the output of the fabricated 1 cell PV module was measured. In addition, 24 cell PV
modules were fabricated at the lab-scale and its reliability tests were conducted. As a result of
the experiment, the reliability characteristics of the ultra barrier film PV module were excellent,
and it was confirmed that it could be used as the front material of the PV module instead of glass
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(a) Ultra barrier film (b) Glass
Fig. 1 Ultra barrier film and glass after UV test
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(a) Transmittance of ultra barrier film before and after UV Testing (b) Transmittance of glass before and after UV Testing

Fig. 2 Transmittance of front materials before and after UV Testing
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(b) Ultra barrier Film 1 cell PV module

(a) Glass 1 cell PV module
Fig. 3 1 cell PV module according to front material
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Voe [V] L [A] Prax [W] FF [%] R[Q]
Glass 0.635 9.2 43 73.9 0.01
Ultra Barrier Film 0.632 8.9 42 74.5 0.01
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(a) Glass 24 cell PV module (b) Ultra barrier Film 24 cell PV module

Fig. 4 24 cell PV module according to front material

Table 3 Electrical output of 24 cell PV module according to front materials

Voe [V] L [A] Proax [W] FE[%0]
Glass 1528 9.13 105.9 75.87
Ultra Barrier Film 15.26 8.78 100.8 75.11
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(a) EL image of glass 24 cell PV module (b) EL image of Ultra barrier Film 24 cell PV module

Fig. 5 EL image of 24 cell PV module according to front material
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(a) Result of damp heat test of PV module using textured glass (b) Result of thermal cycle test of PV module using textured glass

Fig. 6 Result of reliability test of PV module using textured glass
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Fig. 7 Result of reliability test of PV module using ultra barrier film
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