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Self adaptive center- mutation differential evolution and its
application to shape optimization-design of a turbine blade

CHI Yuarr cheng, FANG Jie,  RAO-Dalin, CAl Guo biao

(School of Astronautics,

Beijing U niversity of ‘Aeronautics and Astronautics, Beijing 100191, China)

Abstract: A self-adaptive-center mutation differential-evolution ( SCDE) was developed
for the higlr dimension complex optimization problems, and applied to the high fidelity aero-
dynamic optimization design of the multestage oxidizer turbine blade shapes for cryogenic
rocket engines. Performances of design candidates were evaluated by the turbine efficiency
based on three dimensignal airfoil geometry design and single channel flow analysis using
commercially available CAD (computer aided design) and CFD (computational fluid dynam-
ics) packages.—Thereasonable solution is finally achieved, namely, turbine efficiency of the

optimal design is 5.25% higher than that of the original one.
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