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Fig.1 Multilayer composite structure of solar cells
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Fig. 2 Three-point bending test of laminated solar cells
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Fig. 3 Three-point bending test of different deformation
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Fig. 4  Fracture photograph of solar cell after
three-point bending test
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Fig. 5 Contrast test of different laminated direction about

honeycomb core-layer
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Table 1  Results of solar cell after three-point bending test
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Fig. 6 Finite element mesh model of bending test about

multilayer composite structure of solar cells
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Table 2 Material parameter
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ISR i A 5 1.1 0.38 0.2
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Fig. 7  Force analysis of honeycomb core
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Fig. 8 Shear deformation of honeycomb core
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Table 3 Equivalent mechanical properties of honeycomb core
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Fig.9 Load-displacement cure of multilayer composite

structure about solar cells
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Fig. 11  Result comparison about load-displacement of

Bl

honeycomb core in different thickness
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Table 4 Results of numerical simulation and experimental
contrast of multilayer composite structure about

solar cells in bending ultimate load
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Table 5 Influence of flexible about multilayer composite
structure in different honeycomb core ’s thickness
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NUMERICAL SIMULATION RESEARCH OF PHOTOVOLTAIC CELL
MULTILAYER COMPOSITE STRUCTURE

Jiang Xiaoai, Zhang Xinyun, Sun Kangwen, Xu Dongdong
(School of Aeronautic Science and Engineering , Beihang University, Beijing 100083, China)

Abstract: The core consists of to improve the stiffness of flexible solar cells, a multilayer composite structure of solar
cells to stratospheric airship was designed, in which rigid solar cell of encapsulation as the surface to asymmetric
honeycomb core. A glass fiber ribbon was used to improve the stiffness characteristic of the structure. It decreases the
bending modulus of structural forms by 97.59% and 38.03% deflection increment. Then the different thicknesses of
honeycomb core for the multilayered structure under pressure was analyzed by FEM ( finite element method) software.
Different thicknesses of honeycomb core also affect the thermal control problem between the photovoltaic cell multilayer
composite structure and the airship envelope. Then, a thermal heat transfer model of multilayer composite structure is
proposed, and the equivalent thermal conductivity coefficients of rigid solar cell of encapsulation and Nomex honeycomb
are calculated based on the environment test. The load- deformation curves and the temperature profile of Photovoltaic
Cell multilayer composite structure versus each thickness of honeycomb core. Considering the quality of the whole
structure, the article finally gives the conclusion of the optimal thickness of honeycomb core with more detailed
descriptions.In some way, our study can provide helpful support for further engineering applications of photovoltaic cell
multilayer composite structure on the surface of stratospheric airship.

Keywords: stratosphere airship; solar cell; honeycomb core; three-point bending; composite structure



