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Optimization and analysis of layup thickness of wind turbine blade
based on PSO algorithm
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Abstract : The maximum stress of the blade occurs in the 1/3 region of the blade , which may cause the fatigue

failure of the blade. The particle swarm optimization (PSO) algorithm combined with the finite element meth-

od was used to optimize the layer thickness of a 1.5 MW wind turbine blade root dangerous area. The maxi-

mum stress mathematical model was established and the layer thickness was used as variable. The optimal

solution was obtained through iterative search. The results showed that the maximum stress in the dangerous

area of the blade was reduced by 5.25 MPa, the maximum deformation of the blade was decreased by 78 mm,

the optimized first-order natural frequency of the blade was 0. 73 Hz and the first-order buckling factor was

2.79, which satisfied the requirements of vibration and stability and improved the blades fatigue life.
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Fig. 1 Expressions of layer design
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Table 1 Initial layer scheme of the root of the blade
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Fig.2 Optimal flow chart of layer thickness of the blade based on PSO and FEM
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Table 2 Layer thickness in each

area after optimization mm
SRR MR DX R KX Al DX 5k
1 0.408 0.407 0.421
2 0.512 0. 406 0.536
3 0.512 0.556 0.536
4 0.408 0.548 0.536
5 0.406 0.439 0.536
6 0.509 0. 406 0.397
7 0.508 0.416 0.397
8 0.397 0.561 0.526
9 0. 406 0.558 0.548
10 0.501 0.403 0.545
11 0.509 0.416 0.556
12 0. 408 0.413 0.432
13 0. 406 0.512 0.441
14 0.512 0.538 0.528
15 0.509 0.382 0.539
16 0.408 0.397 0.539
17 0.397 0.389 0.545
18 0.512 0.548 0.432
19 0.512 0.551 0.441
20 0.406 0. 404 0.526
21 0.396 0.551 0.547
22 0.512 0.556 0.551
23 0.512 0.407 0.548
24 0.396 0.409 0.431
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Fig.3  Stress cloud map comparison
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Fig.4 Displacement cloud map comparison
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Fig.5 First modal analysis of

blades after optimization
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blades after optimization
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