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Parametrical FE modeling of blade and design optimization

of its gravity center eccentricity
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Abstract: A ‘parametric\discretization-method for blade was proposed based on the FE
(finite element) mesh morphing technique. This method has advantage of realizing automat-
ic and rapid updating of the finité elements meshes without any change of the mesh topology.
Moreover, a general procedure was established for the design optimization of the gravity
center eccentricity of blade in combination with design sensitivity analysis. Numerical exam-
ples were solved successfully. Optimization results show that the stress level and distribu-

tion can be largely improved by means of the proposed design procedure.
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Table 1 Optimal gravity center eccentricity at each blade profile

WS AR/ mm yHEEBE/mm | KT o AR R/ mm y AR R/ mm
0 0 0 8 1.2757 1.2723
1 0.3559 0.1622 9 1.3194 1.4372
2 0.5287 0.2832 10 1.3307 1.5896
3 0.6935 0.4246 11 1.3061 1.7249
4 0.8469 0.5816 12 1.2422 1.8382
5 0.9852 0.7495 13 1.1356 1.9250
6 1.1052 0.9238 14 0.9826 1.9805
7 1.2031 1.0996 15 0.7798 2.0000
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