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Three-dimensional numerical research on stall inception in
axial compressor

TU Baofeng, HU Jun, ZHAO Yong

(College of Energy and Power Engineering,
Nanjing University of Aeronautics and-Astronautics/Nanjing 210016 , China)

Abstract:~A\3-D ‘'dynamic_stall inception analys s method was developed based on the 3-
D unsteady Euler equations and the 3-D_actuator=disk model. The stall inception of thefirst
stage of a high compressor was studied-using this method. The compressors were desgned u-
sng 3-D method, showing\that thecharacteristics of the rotor are different in the radial di-
rection, so three different staticto-total pressure ratios of rotor were studied in this paper ,
and the effects on the stall inception were investigated. The results show that this method
can compute-the 3-D stall inception of the axial compressor, the 3-D space configuration of
stall cell , and al 0 the effects of 3-D characteristic of rotor on the stability. This method is
also able to detect the dangerous section of the compressor which is helpful to study the sta
bility in multi- stage compressors.

Key words: axial compressor ; rotating stall ; actuator-disk model ; dangerous section;
numerical s mulation
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Fig.1 Sketch of axia compressor system
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Fig.3 Axisymmetric characteristic of the rotor and
the stator with 3 different situations
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Fig.5 Stall inception both of hub and tip of different characteristic at the outlet of stator
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