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Application of Numerical Optimization Method in Aerodynamic
Design of Axial Compressor Rotor
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Abstract: Numerical optimization method is used in aerodynamic design of compressor blade. In the de-
sign process of a small axial compressor with high pressure ratio, arbitrary rotary surface blade profiles
and 3-D blade are designed by the numerical optimization method. When the designed rotor reaches giv-
en pressure ratio and mass flow rate, it will have relatively high efficiency and large stabilization work-
ing range. The investigation shows that the flow in rotor passage can be approximated by S1/S2 flow
surfaces; Rotor with high aerodynamic performance can be obtained by using the S1/S2 flow surface
blade design method; The rotor performance can be further improved by using 3-D blade optimization
method, in which the blade stack line, pitch angle and meridional passage are set as design variables.
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