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Research on the Compressor Stall Characteristics with Simulation

SONG Guoxing, LI Jun, ZHOU Youtian, WANG Weilong, Wang Yaodong
(Science and Technology on Plasma Dynamics Laboratory, Aeronautics and Astronautics

Engineering College, Air Force Engineering University, Xi'an 710038, China)

Abstract; Full annulus steady and transient numerical simulations are performed on a low-speed axial-flow
compressor isolated-rotor test rig and NASA Rotor 37. Two new boundary methods, i.e. nozzle outlet and
throttle outlet, are adopted instead of the traditional outlet boundary condition. The rotor’s operation point
can be adjusted by changing the computation domain's outlet area and throttle coefficient individually. The
simulation results show that compared with the traditional method, the two new methods can calculate the
rotor flow field under all mass flow status, including the near stall status and after stall status. By adjus-
ting the throttle coefficient, the "throttle outlet" model can capture the critical stall point accurately, and
by so doing this can figure out the way how reversed flow region emerges and develops in the rotor passa-
ges. The research finds that the instability flow structure in the blade tip region.i.e. the local reverse flow
regions formation and expansion processes, plays an important role in the two compressor rotors’ stall

characteristics. The full-annulus transient numerical simulation of the low-speed axial-flow compressor iso-

W is B H#:2015-10-26
HEEWMA FHEKARB=H4 (51336011)
EHE BT R E 241991 —) , B IR EES A WA, FENFHE i RE RIS S TRV . E-mail: sgx1991@126.com

SIAB: KEX FEABEX. 5. BnEaAlktplgEl]] ZFIBAFFR: KA FIK,2016,17(3):11-17. SONG Guoxing, LI

Jun, ZHOU Youtian, et al. Research on the Compressor Stall Characteristics with Simulation[ J]. Journal of Air Force Engineering University:
Natural Science Edition,2016,17(3):11-17.



12 2R TR CHARBE O

2016 4

lated-rotor finds that once the rotor comes to the stall state, two stall regions arise in the blade tip. The

two stall regions expand with the increase of rotor revolutions, and the relatively significant stall regions

come into being at last.

Key words: compressor isolated-rotor; stall characteristics; full-annulus simulation; throttle outlet model;

stall region
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Tab.1 The design parameters of single stage compressor
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Tab.2 The design parameters of NASA rotor 37
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