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An analysis of the deformation of PV module under different
mechanical loads
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Abstract : Recently, PV module that the most important part of the photovoltaic system is more widened to lower
manufacturing costs for module. However, the broad PV module results to the serious mechanical damage coming
from installation circumstances such as snow, wind etc of snow and finally lead to the dramatic degradation of the
electrical behavior of PV module. In this paper, 3 kinds of PV modules that consist of the different thickness and
area of front glass and the diverse cross sectional structures of the frame are prepared for this experiment. The
drooped length and electrical outputs of the PV modules are measured by means of applying 600Pa mechanical load
to the PV modules from 1200Pa to 5400Pa base on the mechanical load test procedure of K SC IEC 61215 standard.
The simulation data are obtained by the simulation tool as ANSYS and those are validate by comparing with the

those experimental results figure out relations between the deformation and the constituent part of PV module.
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Fig 2-1 Diagram of PV module near frame

Table 2-1914 Module_BE t& F PVEE
Bl oF 65% & WAS 7HAW, Module A}
Module_C®] A2 Ao FdstH Flo F
7= ZHzE 3.2mm, 4dmm= ZH=th Module A,

X

B, C Al 849 o7} &S

Table 2-1 PV module size

Module_ | Module_ | Module_

Module type A B C
Module| Width | 999 | 1308 | L00L
ey | Length | 1665 | 1960 | 1675

I 105 | 123 14

ann

croame | B 105 | 128 | 118
ction C 5.2 6 6.2
st D1 1.6 2.3 16
D2 16 23 16

Glass | Thickness| 3.2 4 4
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Fig.2-2 EL images of PV modules applied with the different mechanical loads
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Fig. 2-4 Deformation Graph of PV module
Table 3-1 PV Module Element Properties
Density | Young's [Poisson’s| Tensile
(kg/m3) [Modulus(Pa)| Ratio |Strength(Pa)
Glass | 2500 6.80E+10 0.19 1.08E+08
Frame| 2770 7.10E+10 0.33 3.10E+08
EVA 960 4.20E+06 0.4 2.50E+07
Back™\ 139, | 9508105 | 04 | 340E+07
sheet
Rubber| 930 1.00E+08 0.4 2.76E+0.7
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Fig. 3-4 The Simulated deformation of PV module
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Fig. 3-5 The Deformation of PV Module (Module_A)
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