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The Study of the Parameterization Method Applied to Three-Dimensional
Low Reynolds Number Blade

ZHANG Shu-yi', YANG Bo' ,REN Lan-xue®, WANG Qi*
(1. School of Mechanical Engineering, Shanghai Jiao Tong University , Shanghai , China, Post Code :200240;
2. No. 703 Research Institute of CSSC,Harbin, China,Post Code ;150078 )

Abstract: Blade parameterization is a very important procedure in the aerodynamic optimization process
of turbomachinery ,which determines the aerodynamic optimization space of blades. Traditional blades are
parameterized are realized by the blade geometry or the characteristics and rarely by aerodynamic parame-
ters. To solve this problem,a three-dimensional blade parameterization method based on aerodynamic pa-
rameters is proposed. In this method , the aerodynamic parameters are introduced into the process of blade
parameterization by empirical formula,and two important characteristic curves, such as the camber curve
and the thickness distribution curve in several key sections are used to realize the blade reconstruction.
Through the parameterization of the actual blade,it can be found that the maximum geometric relative er-
ror between the parameterized blade and the original blade is less than 0. 01, The variation trend of sur-
face pressure coefficient of two blades is almost the same. Therefore , this method can not only accurately
describe the three-dimensional blade shape,but also directly set the aerodynamic parameter as the control
variable of optimization,,which is conducive to the improvement of optimization efficiency.
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Fig. 1 Geometric characters of airfoil
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Fig.4 Character curves
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Fig. 7 Stacking line parameterization
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Fig. 11 Comparison of surface pressure coefficients
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