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Research on three dimensional design and hybrid
parametric modeling for wind turbine blades

Chen Yaqiong, Fang Yuefa, Guo Sheng, Wang Bing
(School of Mechanical, Electronic and Control Engineering, Beijing Jiaotong University, Beijing 100044 )
Abstract

For realization of wind turbine blades’ parametric design and modeling, a hybrid parametric mathematical
model containing airfoil profile, chord length distribution and torsion angle distribution was established. A hybrid
modeling method of synthesizing the functional integration theory for airfoil profile and the Bezier curve fitting was
used to iteratively solve the optimal parameter values of wind turbines’ shape function with the goal of achieving the
minimum standard deviation in fitting, concurrently, airfoil the chord distribution and the twist angle distribution
were modified and parameterically expressed, thus a smoother wind turbine blade was obtained. A 1.2kW small
wind turbine was taken as an example. Three kinds of airfoils were adopted for it accrording to the opertating condi-
tions of different parts of its blades. The geometrical parameters of the turbine’ s blades were obtained by using the
method of maximum of blade element’ s wind energy utilization coefficient, and the wind turbine’ s blades were
modeled by 58 parameters. The research shows that the hybrid modeling method can be used to complete the para-
metric expression of wind turbine blades with less parameters in the premise of satisfying the geometric precision.

Key words: parametric modeling, blade design, airfoil profile, wind turbine, wind energy utilization coeffi-

cient, Bezier curve
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