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Optimization Design of High Subsonic Profiles with Large Axial Velocity Density Ratio
KONG Xiangxue, ZHOU Zhenggui
(College of Energy and Power Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract : The two - dimensional profile is the basic element of the three —dimensional blade of the axial flow compressor. Axial
velocity density ratio is an important parameter that affects the aerodynamic performance of the cascade formed by a two -
dimensional profile of the revolution surface. The optimization platform based on genetic algorithm was used to optimize the design of
high subsonic blade profiles with large axial velocity density ratio. The method of setting the weighting factor in objective function was
studied and the load distribution law in the case of large axial velocity density ratio was investigated. The research shows that the
optimization of single condition with the parameters of the design condition as the target can effectively improve the performances of
the design and off-design conditions.For high subsonic stator / rotor blades with large axial velocity density ratio, the load distribution
is more uniform along the chord direction and does not show the front loading characteristic. For the rotor blade profile with large
stagger angle, the pressure surface local bulge coordinates with the trailing edge of the suction surface to form a contraction
channel, which can suppress the flow separation of the trailing edge of the suction surface.

Keywords ; compressor; axial velocity density ratio; controlled diffusion airfoil; optimization design; load distribution
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