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Fig. 1 38 kW solar dish-Stirling system
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Fig. 3 Single truss topology optimization initial area
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Fig. 4  Topology optimization model of dish concentrator
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Fig. 5 Hierachy optimization flow chart of truss structure
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(checkerboard phenomenon )
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Fig. 10  Feature line extraction result of optimization result
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Fig. 11  Finite element analysis of frame structure
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Fig. 13 Finite element analysis of primary truss
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LIGHTWEIGHT DESIGN OF SOLAR DISH CONCENTRATOR BASED ON
EVOLUTIONARY STRUCTURE METHOD

Cheng Ziran, Yan Jian, Peng Youduo
(Hunan Provincial Key Laboratory of Health Maintenance for Mechanical Equipment of Hunan University of Science and Technology ,
Xiangtan 411201, China)

Abstract: The optimal design method of the truss structure in solar concentrator system is presented by hierarchy
optimization strategy. First of all, the topology optimization model of the concentrator frame is established based on the
method of evolutionary structure optimization (ESO). Next, according to the topology optimization of the frame structure, a
feature line extraction method is presented to transform the topological optimization result into line unit. Then the truss
section size is optimized based on the feature line extraction result. Finally, the optimization of the section size of the truss
structure in the concentrator is completed. Taking the 38 kW dish- Stirling solar system as an example, a lightweight
optimization design has been carried out for the truss structure in the concentrator system. The result shows that the weight
of the single new truss is reduced by 34.4% when the new truss and the original truss has the same maximum deformation.
This optimization strategy could provides fundamental for the lightweight design of truss structure.

Keywords: solar energy; dish concentrator; topology optimization; truss structure; evolutionary structure optimization
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