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Parameter sensitivity analysis and
optimization for structure of wind turbine blades

ZHU Jie', CAI Xin'>, PAN Pan', GU Rongrong'
(1. College of Mechanics and Materials, Hohai University , Nanjing 210098, China;
2. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China)

Abstract: A finite element model of a 1. 5 MW wind turbine blade was established, and sensitivity analysis of key
structural parameters was carried out. The results show that the ply angle has the greatest influence on the structural
performance of the blade, with the width and the layer thickness of the spar cap coming second, and that the layer
locations of the spar cap and the position of the shear web have the least influence. Based on the sensitivity
analysis, an optimization design mathematical model pursued with respect to minimum mass of the blade was
developed. The width, layer number, and layer location of the spar cap, and the position of the shear web were
employed as the design variables, while the demands of strength, stiffness, and stability of the blade were taken
into account as the constraint conditions. The optimization design of the blade was carried out by combining the
genetic algorithm and the finite element method. Compared with the original design, the optimization design results
achieve a decrease of 9. 8% of blade mass, and the strain distribution of the structure is more reasonable, without

occurrence of resonance, showing that the method used in this study is efficient.

Key words: wind turbine blade; sensitivity analysis of structural parameter; optimization design; blade mass;

genetic algorithm; finite element method
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Table 2 Values of design variables before and after optimization
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Fig. 8 Iterative procedure of objective function Fig. 9 Comparison of material layout of spar cap
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Table 3 Comparison of blade structural performance

% mypp-/kg gmax/IO’f‘ dyo/m Ay Fyp/Hz
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