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Investigation on active control of rotating stall in
axial flow compressors via bifurcation theory

WANG Jian, ET Ying hong, ZHANG Dong-fang, "WANG Cheng
(T he Engineering Institute, Air Force Engineering U niversity, Xian 710038, China)

Abstract:~ Rotating stall is, a fundamental aerodynamic instability phenomenon of axial
flow compressors. Firstly, the results of-nonlinear dynamic bifurcation analysis on Moore
Greitzer compression sy stem\model'showed that rotating stall was induced by subsonic pitch-
fork bifurcation; secondly, an active nonlinear feedback control law was proposed which using
com pressor pressure-fatio as input measuring signal and throttle valve position as output ac
tuating signal; Finally, computer simulation in bifurcation software AUTO was carried, and
the simulation results showed that the proposed active nonlinear feedback control law trans-
lated the pitchfork bifurcation from subsonic to supersonic, which could eliminate the hyster-
esis loop associated with rotating stall and extend the stable operating range of axial flow
compressors. M oreover, the proposed control system only used F dimensional sensor and ac-

tuator, so it could be easily applied in the engineering field.

Key words: aerospace propulsion system; rotating stall; Moore Greitzer compression

system model; pitchfork bifurcation; hysteresis loop
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