12 1 Vol.12  No.1
1997 1 Journal of Aerospace Power Jan. 1997
T ALk A% o
SFC
Vv231.3
1
M cDoug all'  Garnier'” ) “
"t )
D ’ D Padu—
ano'”’ Haynes!" 5 )
) ( )
Day [ 6]
4% - 6% , ) > >
3 55 )
2
2
15200 y/ min, 0.61, 0.12m 1. 165,
41.55 27, 0.87
1 )
2 2 2 2
1996 3 ;1996 6 o 159 710072



1/ 4
8  Kulit XCW~- 093-
5G , 8 PRE-
STONS8300B
KETHLEY DAS- 58
( 1 M Hz)
SSH- 58 486
10 kHz
5 kHz,
Hamming FIR

EAH
#o

R 28 o 8

10 kHz

SF C(Spatial Fourier Coefficient)

3
3.1
n=0.235,0.33,0. 512(n= n/n4) 3
, n=0.235
, SFC

2 ( )

) ,
£< 0( )

t= 0),

=0 ,

SFC
8 ,
| 7
Fourier (\DFT ) v Cr = gZp(e,
=0
£
W o2
: o
By o
x %2 e —100 —50 o 50 100
x 1048 {2 /MH 2) EAHESH ¢ 93
5
W -
—s
L1 (b) —- ZErikEA i Reet eyt
- 4
=
T 2 /l\
X o . Lnatorhmant
150 —100 —50 o 50 100
/¥
() — . _BrivEW{Er : 93c1k
2 n=0.235 SFC



[5] ) )
, (
; )
n=10.33 , 3 SFC
= — 75( ) Py ’ d
, [1,2] t= —40( )
n=0.512 )
4
~ -~ ~
| 7 8 ] e -
B! T g0 ~
N L
~- 0 y — N N N N N
X —100 —~50 0 50 X 140 —60- —20 0 40
7% 3 t/¥
3 n=10.33 SFC 4 n=0.285 SFC
3 R 4 n= 0. 235
SFC ; . 1==120(")
) n=0.33 5=0.512
3.2
(+ 12,+ 20, + 30F (- 12, - 20,- 30F 3
, + 12< + 20° R ,
™
B2 T y — B
E . // § 5 __—-"/'-
I e e N d —
> i
X-2 - : - =-5
—-300 —200  —100 0 100 X _ 200 —100 0 100
t/%% /%%
5 +20° SFC 6 - 30  SFC



20 12

( 5.7a=0.33 ) +30°
. 7=0.235 ,
. 6(n=0.235 ),
3.3

0.563

1 McDougall N M, Cumpsty N A, Hynes T P. Stall Inception in Axial'Flow Compressors. Transactions of ASME, T urbo—
machinery, 1990, 112: 116— 125

2 Garnier V H, Epstein A H, Greitzer E M. Rotating Stall as a Stall-Ineeption Indication in Axial Compressors. ASME Pa—
per 90— GT- 156

3 Paduano J D- Active Control of Rotating Stall in a Low Speed Gompressor-Journal of turbomachinery, 193, 115(1) : 48—
56

4 Haynes ] M, Hendrichs G J, Epstein A H: Active Stabilization-of Rotating Stall in a Three— Stage Axial Com pressor.
ASME Paper 93— GT - 346
Day 1J-Stall Inception in Axial Flow Compressors- ASM E Paper 91- GT- 86

6 Day I]. Active Suppression of Rotating Stall and Surge in Axial Compressors- ASM E Paper 91- GT - 87



104 Journal of Aerospace Power Vol. 12

cell in the mean flow with an ensemble averaging technique and instantaneous flow measure-
ment with hot— wire and flow visualisation technique. T he mean flow field measurement indi-
cates that the stall cell appears mainly in the front of the rotor, while the flow field in the tip
region of the rotor features essentially the cross blockage of the tip clearance flow. The in—
stantaneous flow measurement shows that the kinetics of the stall cell can be described by
using two fundamental concepts of dipole.
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A 3D AERODYNAMIC STABILITY ACTIVE CONTROL MODEL

FOR AXTAL FLOW COMPRESSOR

Cao Renjing
(Institute of Energy and Environmental Science, Shantou University, Shantou 515063)

Zhou Sheng
(4th Dept. Beij ing University of Aeronautics and Astronautics, Beijing 100083)
ABSTRACT A new three— dimensional aerodynamic stability model for an axial

flow compressor to study the effects of radial disturbance on the rotating-stall is presented.
The calculated results show that the stalling characteristics of the compressor is closely relat—
ed with its cascade characteristics including total pressure rise versus the flow rate and inlet
flow angle. Based on the 3D aerodynamic stability model, the related active control technique
and the open— loop transfer function have been provided, n which the three dimensional flow
effects are involved. The response analyses of the openloop systems for the 3D stability ac—
tive control model with step impulse were-conducted in-different flow ranges.
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INITIAL DISTURBANCE FORMS OF ROTATING STALL

IN AXTAL FLOW COMPRESSOR
Li Jun, Xu Gang, Zhu Jungiang, Liu Zhiwei
(7th Dept. Nothwestern Polytechnical University, Xi‘an 710072)

ABSTRACT The process of rotating stall developing in a single— stage axial—
flow compressor was investigated experimentally. By means of eight dynamic pressure trans—
ducers equally located circumferentially in the inlet section of the compressor, the dynamic
pressure signals of the rotating stall developing process were measured. T he data have been
analyzed with the SFC (Spatial Fourier Coefficient) method and the variation of the circum-
ferential phase of initial disturbance signals with time have been obtained. So, it was found
that there are two initial disturbance forms of rotating stall, rotating waves and small stall
cells. In order to study the factors influencing the initial disturbance forms, the compressor
was tested under 55 conditions combining four types of compressor configuration, two solidi-
ties of rotor, three rotation speeds, different IGV outlet angles . According to the experimen—
tal results, the initial disturbance form of single— stage compressor without IGV was rotating
waves. For the isolated rotor without IGV, the forms were rotating waves at high rotor
speeds, and small stall cells at low rotor speed. For the compressor with IGV, negative
prewhirl angles of IGV enhanced the rotating waves, and increased the pretelling time of
stall. Decreasing the solidity of rotor almost did not affect the form of stall initial distur—
bance.
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