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Multi-objective optimization of incidence features for cascade

CHENG Jinxin, XIANG Hang, CHEN Jiang
(School of Energy and Power Engineering,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract; Multi-Bezier curve was adopted to describe the cascade of the axial flow com-
pressor in parameterized form. By taking the Isight software as optimization platform, the
calculation program of the S; surface was adopted to calculate the flow field, and the im-
proved non-dominated sorting genetic algorithm (NSGA-]I ) was employed to conduct the
multi-objective optimization of the features of incidence for the cascade of the middle section
of rotor and stator of Stage35, which was one-stage axial flow transonic compressor from
NASA. The optimization goal was to reduce the total pressure loss coefficient in the whole
range of the incidence and widen the adaptive range of the incidence. The lowest total pres-
sure loss coefficient and the difference between the relatively highest and the lowest point of
total pressure loss coefficient were set as the optimization objective functions. The flow rate
of the cascade constant was set as constraint. Results indicated that the optimization greatly
reduced the total pressure loss coefficient of the cascade of the middle section of rotor and
stator, and widened the range of the incidence of the middle section of rotor and stator by 5°

and 3° respectively.

Key words: cascade; multi-objective; optimization; total pressure loss coefficient;
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