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Research on the Design of Bionic Lightweight Structure
for Large Wind Turbine Blade

ZHU Haibo ,MIAO Weipao, LI Chun, YUE Minnan
(School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai, China, Post Code: 200093 )

Abstract: The rapid increase in the mass of wind turbine blades has become one of the main factors lim-
iting its large-scale development. To reduce the mass of the blade, a new type of biomimetic blade was
proposed based on the characteristics of plant leaf vein distribution. According to the finite element meth-
od, the wind turbine blades in inner rib structure with bionic leaf veins were established and the corre-
sponding layup was designed to obtain the lightweight blade, and to verify the structural performance of
the blade in the extreme environment of different yaw angles based on the fluid-structure coupling meth-
od. The results show that the bionic blade can reduce the weight by 6.6% under the premise of ensuring
the similar performance to traditional blades in terms of structural stiffness, ultimate strength and stabili-
ty. The inner rib structure of the bionic blade helps to increase the structural stiffness of the blade, re-
duce the blade tip deformation, and reduce the maximum stress on the surface of the blade, but the maxi-

mum stress on the web plate increases slightly; the bionic blade’s anti-buckling performance under the
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extreme wind load at yaw angle of —15° is slightly reduced due to the removal of the trailing edge reinfor-

cing material , but the overall performance is still in the safe range.

Key words: wind turbine blades, lightweight design, bionics, composites materials, structural analysis
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