¥43%  H11H WMom K ¥ CH R R D Vol. 43,No. 11
2016411 H Journal of Hunan University(Natural Sciences) Nov. 2016

NEHE:1674-2974(2016)11-0149-05

E T ANSYS g3 RA G RMErER A M 158

#zF ke
GH R R AR TR WM K  410082)

W ERESEREANAFRS L, H EFREREA EVA(Ethylene-Vinyl Acetate
Copolymer) 2 I 3 Y7 4E 2 49 % i, i ANSYS # 5 R B 2840 A 40T R 24 2 A 469 A 1R
AR FHEERE5EBALERET TR O EREZA . DEA>AHEILLESLS
AR - P E AN TR FEEEG . RREAXEELRER PE QRO EIEE
EVABRBRIT A EWIE om ZAEEEE ;20 A2 RBEERARTH TR, Bl k.,
EVA g & F= TPT(Tedlar/PET/Tedlar) &5 28 & & 3t 284 64 F AR R B35 v 80, 2814 1 0l 42

WP @ E .
KRR KRB F EVA BRI ; A IR T2 ; Von Mises 3 8 A
FES%ES:TUIS X HERFRIZED : A

Stress Analysis of Crystalline Cell in PV Modules Using ANSYS

LI Zhi-qi', YANG Fei-chi
(College of Civil Engineering, Hunan Univ, Changsha, Hunan 410082, China )

Abstract: A finite element model of the photovoltaic module with different component parameters was
established and Von Mises stress of crystalline cell was calculated using ANSYS software. The effects of
wind pressure and shear modulus variation of EVA were taken into account in the analysis. The analysis
results show that 1) the stress distribution in the cell agrees with the theoretical results(i. e. , the maxi-
mum stress occurs at the center of the cell and the stress decreases nonlinearly toward the cell edges, and
the stress in the cell increases nonlinearly with an increase of shear modulus of EVA); and 2) the compos-
ite layer that consists of EVA, cells, and TPT exhibits a little effect on the rigidity of the module, when it
is subjected to wind loads and flexural deformation occurs approximately at the neutral surface of the
panel.
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Fig. 1 Solar panel encapsulated structure
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Fig. 2 Photovoltaic modules and supports
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Tab.1 The bending moments at the middle of the panel

R/ (kN » m™2) M, /(N *m) M, (N +m)
0.50 12,982 28. 810
0.65 55. 880 37,448
0. 80 68,777 46.085

0.95 81.677 54,735
1.10 94,562 63.370
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Fig. 3 Schematic diagram of the stress
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calculation of the photovoltaic cell
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Tab.2 Material parameters

LG E/GPa t/mm v
T i 3% 5 72 3.20 0. 20

Ll A 180 0.19 0.27
TPT 75 i 1.5 0. 35 0. 30
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Fig. 4 The relationship between shear storage
modules of EVA and temperature
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PLOT NO. 1

SMY =3.13451
SMX =55.467

3.13451 14.764 26.3934 38.0229 49.6523
8.94923 20,5787 32.2081 43.8376 55.467

(a)Ggya = 10 MPa

ANSYS
NCDAL SOLUTIQN i
PLOT NO. 1

SMN =4.71233
SMX =75.8981

4.71233 20.5314 36.3504 52.1695 67.9886
12.6219 28.4409 44.26 60.079 75.8981

(b) GEVA = 20 MPa
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SMN =6.65523
SMX =91.8684

6.65523 25.5915 44.5277 63.464 82.4002
16.1234 35.0596 53.9959 72.9321 91.8684
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Fig.5 Stress contour figures
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Fig. 6 The variation of the Von Mises stress in cell
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Fig. 7 The maximum Von Mises stress

in cell with variation of Ggya

4.2 AHSHREESH

SRR ZRE 32 A 25 22T i, H
25y e Ol TR M S 1 P T SCHRL9 T3k
EVA A A R L B 3 10 A i) SRR ARG 3 %
T2 TPT F A SR AL A5 L B 3 1 A ) 5ER PR A IR
2 AR S Bl B o0 A R B O A EVAL IR
5% R R A TPT 9B 2H 5 J2 X 2 A ) B AR W 2 52
Wi 52 /0 » 48 1S L0 S )42 A 3 ) B 1) o TS
AR s T i A 1 R it Fr F7 22 3 AR .

VARSI AR T EREBT VINIE Geva 2090024 10,



511

B A4 KT ANSYS (96 R 2L f A  H b R 1 ) 4 T 153

20, 40 MPa B ZH A Hh P T8 -5 80 TR A b T ) 5 (L
AN 8 Ca) (b) B » 45 SR 3 W] d R Al 2 (L 140 1 B R Tt
F R LIRS AR

0.000 -

-0.025

-0.050

-0.075

{25 (i /mm

-0.100

-0.125 L L L L e B I
-80

x/mm
()WY x %h
0.000

-0.025

-0.050

2t /mm

-0.075

Ik

-0.100

o250 s
-80 -60 -40 -20 0 20 40 60 80

y/mm

(b v %l

-0.02
-0.04

-0.06

{548 /mm

-0.08

-0.10

)Y . S E U S T P R |
o S5 10 15 20 25 30 35 40 45

(}E\r’/\/MPa
(OL YIS SN0
B8 wikaEikE L

Fig. 8 The deviation of neutral plane
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