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Fig. 1 Assembly of photovoltaic module
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Fig. 2 Cross section diagram of main and secondary beams
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Table 1 Mechanical property parameters of
polyurethane composites
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Fig. 3 Load application and boundary constraints schematic

diagram of photovoltaic supporting beam
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Fig. 4  Deformation figures of photovoltaic supporting

beam (scale factor=100)
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Fig. 5 Flow chart of structural optimization of
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photovoltaic supporting beams
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Table 2 Polyurethane composites mechanical properties parameters

(EE2N RO I R F R R
N Sp Eq( ) > S Ma
UEC D, H, tn tn D, H, b 12
5 24 34 2.5 3.6 21 39 3.5 2.6 3200 369.03 8.04 23.82 0444
14 23 31 2.6 34 26 34 3.8 2.9 3000 330.24 7.97 2340 0435
25 22 34 2.4 3.0 26 36 3.1 2.6 3100 335.59 8.94 27.02  0.406
122 22 31 2.4 3.0 27 36 3.1 2.6 3100 304.68 9.01 26.80  0.390
277 23 31 2.4 2.7 25 31 2.9 3.9 3200 323.09 9.24 28.78  0.375
379 23 31 2.4 2.7 24 31 2.9 3.9 3200 324.56 9.29 28.81  0.374
473 23 31 2.4 2.7 25 30 2.9 3.9 3200 32791 9.30 29.01 0.373
671 23 31 2.4 2.7 25 30 2.9 3.8 3200 32891 9.33 290.04 0372
774 23 31 2.4 2.7 25 30 2.9 3.9 3400 344.14 9.28 28.95 0.367
873 23 31 2.4 2.7 25 30 2.9 3.8 3400 345.18 9.31 2897  0.367
877 23 31 2.4 2.7 24 30 2.9 3.9 3400 345.78 9.33 2898  0.366
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Fig. 6 Flow chart of DOE of parameter study according to

photovoltaic supporting beam
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Table 3 Performance parameters of polyurethane composites
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Fig. 8 Schematic diagram of material orientation of beam

J A AT AR T A B 9 B 7R 55 2 FNAR 4 AR F2 R
it T U () 25 b A e 0 T A R AR R AR
B, TS K 9 B Ll R R, &5k
1555 — B ERiE . Eigenvalue=1.103, M2 45 #) 1 I1fi 57 2%,
Taf R AR 43 A BT It I 284 14 1.103 4%, BT LATE Isight &
AR R AL ST G R ER



34 B A EEMEDLIRE

DA BER AL BT 309

{7 % 5/ mm

+
—
0!
{95
—
X

wbL L L L L L

K9 fefeas gt i 2 Brad 2R OS54 1460)
Fig. 9  Result picture of linear buckling analysis of optimal

structure (scale factor=1460)
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STRUCTURAL OPTIMIZATION OF COMPOSITE
PHOTOVOLTAIC SUPPORTING BEAM

Yang Cheng, Chen Jianjun, Yuan Weijie, Wu Wenchao
(School of Mechanical and Power Engineering, East China University of Science and Technology , Shanghai 200237, China)

Abstract: A simulation model of composite photovoltaic supporting beam was built in ABAQUS. Combing the ABAQUS
and Isight platform together, the multi-parameter optimization design of photovoltaic supporting beam was carried out based
on the multi-island genetic algorithm. DOE (Design of Experiment) Parameter Studies for constrained variables and design
objectives were analyzed and the reliability of optimization results was verified by Pareto diagram. The stability of
photovoltaic supporting beam was checked by linear buckling analysis for the optimal beam structure. The results show that
multi- parameter optimization design of photovoltaic supporting beam integrated ABAQUS and Isight platform has high
efficiency and credibility.

Keywords: composite materials; finite element analysis; structural optimization; photovoltaic supporting beam; Isight

platform; multi-island genetic algorithm



