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Abstract: To improve the optimization quality of compressor blade, the compressor blade modeling pro-
gram was developed based on the control-curvature—construction—method of the camber. The curvature control
parameters of camber were taken as optimization variables. A traditional Controllable Diffusion Airfoil (CDA)
was optimized by using the particle swarm optimization algorithm. Results show that the baseline CDA could be
well fitted by using the blade modeling program, and the aerodynamic performance of the fitted airfoil is in confor-
mity with the design requirements. The total pressure loss of the airfoil is reduced by 6.34% at the design point,
while the total pressure loss curve of the optimized airfoil is flatter than the baseline. In a certain range of angle of
attack, moving the peak curvature of the camber forward could move the peak of the Mach number on the suction
surface forward and increase the diffusion capacity, which helps to reduce the total pressure loss of the airfoil.
The total pressure loss was significantly reduced with the help of camber curvature distribution of the optimized
airfoil under high angles of attack. It is feasible to optimize the design of CDA by using the camber curvature con-

trol parameter as the optimization variables.
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Fig. 2 Curvature and turning angle distribution
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Fig. 5 Calculation grid of initial blade profile
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Fig. 6 Grid number dependence of total pressure loss
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