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Numerical Study on Influence of Stator Stagger Angle on Stability of Compressor
HUANG Siqi,HU Jun, WANG Xuegao,MA Shuai
(College of Energy and Power Engineering, Nanjing University of Aeronautics and Astronautics,Nanjing 210016, China)

Abstract : In order to improve the stability margin of a multistage high-speed axial compressor at a off—design rotation speed, a
through-flow bulk body force model based on time propulsion technology with optimization algorithm was established to simulate the
characteristics of the compressor and optimize the stagger angle of the stator. And the influence of the mechanical error of the stator
regulating mechanism on the compressor characteristics and stable boundary was studied by this through-flow model.The results
show that the optimization obtained by the down-hill simplex method and the genetic algorithm at 90% leads to the decreasing of
rotation speed near stall point flow rate by 2.6% and 4.0% and the increaing of stability margin relatively by 5.6% and 8.5%
respectively. When the stator stagger angle error is all +1 degree or —1 degree, the total pressure ratio and flow rate at near stall
point decrease and increase respectively and the effect of stagger angle error on peak efficiency is limited.
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