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Aerodynamic Design Method of Cascade
Profiles Based on Load and
Blade Thickness Distribution

YAO Zheng', LIU Gao lian®
(1. Power Engineering School, University of Shan ghai for Science and Techn dlogy ,
Shanghai 200093, P.R . China ;
2. Institute of Applied Mathem atics and Mechanics,
Shanghai University , Shan ghai 200072, P . R . China)

Abstract: A cascade profile design method was proposed using the aerodynamic load and blade thick
ness distribution as the design constraints, which were correspondent tothe demands from the aerody-
namic characteristics and the blade strength. These constraints, together with all the other boundary
conditions, were involved in the stationary conditions of a variational principle, in which the angle_
function was employed as the unknown function. The angle function (i. e. the circumferential angular
coordinate) was defined in the image plane composed of the stream function coordinate ( circumferen-
tial diredion) and streamline coordinate. The solution domain, i. e. , the blade_to blade passage, was
transformed into a square in the image plane, while the blade contour was projected to a straight line;

thus, the difficulty of the unknown blade geometry was avoided The finite element method was em-
ployed to establish the calculation code. Applications show that this method can satisfy the design re-
quests on the blade profile from both aerodynamic and strength respects. In addition, quite different
from the most inverse problem approaches that often encounter difficulties in the convergence of itera-
tion, the present method shows a stable and fast convergence tendency. This will be significant for er
gineering applications.

Key words: cascade design; hybrid problem; variaional principle; finite element method



