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The Experimental Research on a New Method for Extending
the Axial-Compressor‘s-Stall Margin

LI Zhiping,-LI Qiu=shi, YUAN Wei,
LU Yagun, JIANG Hua-bing

(N ational Key Laboratory onAero—-Engines, School of Jet Propulsion,
Beijing U niversity of Aerenautics and Astronautics, Beijing 100083, China)

Abstract: Firstly,/investigating the influences of unsteady disturbance on compressor s
aerody namic stability by exterior excitation, and then exploring the new method s outlook
for engineering application by utilizing the unsteady wake impact cooperative effect in
adjacent blades of compressor. Furtherly, the model experiment proved that the goal which
increasing the compressor s aerodynamic performance and aerodynamic stability can be
realized by optimizing the unsteady aerodynamic circumference configuration technique in
compressor. T he experiment results indicated that the stall margin can be increased greatly
when excitation amplitude exceeded the threshold value and excitation frequency cooperated
with the typical vortex shedding frequency, the stall margin can be increased 22. 1%
relatively. On the other hand, the cooperative effects of WIE (Wake Impact Effect, WIE) at

different correct rotating speed were investigated in detail.

Key words: aerospace propulsion system; axial-compressor; rotating stall;

unsteady separated flow; acoustic excitation; Wake Impact Effect (WIE)
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1
Table 1 Influence of excited strength on

the stall margin

SM 1% ASM ! % SM! %

A.=0Pa 26.4 0.0 0.0
A= =200 Pa 28.5 2.4 9.0
A= =400 Pa 29.7 3.8 13.8
A= %600 Pa 30.8 4.7 18.1
A= %800 Pa 30.9 4.8 18.4

2

Table 2 Influence of excited wave on the

stall margin

SM 1% ASM 1% &Ml %

26.4 0.0 0.0
30.9 4.8 18.4
3262 6.1 23.4
3361 7.0 26.3
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Table 3 Influence of WIE on the stall margin
fe SM 1 % ASM 1 % OSM 1 % 5 WIE
0 25. 80 0.0 0.0
Fig. 5 _Influence of WIE on the compressor §
0.25 25. 69 -0.11 -0.43 )
average performance at different
0.375 29. 06 3.26 12.64
rotating speeds
0.5 26. 48 0. 68 2. 64
0.6 28. 45 2. 65 10. 27 ,
0.75 2.1 3.3 12.79 5 ,
0.9 30. 27 4747 17.32 4 WIE
1.0 31. 40 5. 60 2.1
1.2 29. 24 3.4 13:33 .
1.5 28.3 2.7 10.46 '
1.8 27.33 1. 53 5.93
2.0 29. 81 4.01 15.5
2.4 26. 02 0. 38 1. 47 ’
, 5
(77= 100% no) 5 ,
2 2 9
4 WIE

Table 4 Influence of WIE on the compressor’s stall margin at different rotating speeds

f(_‘: O fe: 1. 0
SM/! % SM 1% ASM | % SM/! %
n= 100% n, 25. 80 31. 40 5. 60 22. 1
n= 90% ng 27. 69 34. 86 7. 17 25.9
n= 85% n 27.52 36. 91 9. 39 34. 1
n= 80% no 27.25 31. 01 3.76 13. 8
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