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Aerodynamic design of compressor blade using optimization algorithm

WAN G Guang-wen, ZHOU Zheng-gui , HU Jun

(College of Energy and Power-Engineering,
Nanjing University of Aeronautics and A stronautics,-Nanjing 210016, China)

Abstract : An automatic aerodynamic optimization system for axial compressor was con-
structed , which was composed of turbomachinery-flow field's mulationsin 3-D Navier- Stokes
equation methods, grid automatic generations, parameterizations of blade profiles, meridio-
nal channels and stacking line and-the-advanced parallel genetic algorithm based on intranet.
In construction\of objective functions, desgn point adiabatic efficiency , mass flow rates,
pressure ratio and non-design point mass flow rates was conddered. NASA rotor67 was re-
designed usingthe optimization system, and the present method success ully obtained a de-
sign that improved adiabatic efficiency by 0.5 % compared with the rotor67 while satisying
mass flow rate and pressure ratio.

Key words: aerodynamic optimization; compressor; swept-curved blade; meridional
curve; parallel genetic algorithm
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Table 1 Test comparisons of SGA and AGA
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Fig.15 Relative Mach number contours at 90 %
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