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Fig.1 Wall pressure spectra in the TU Dresden low-speed

compressor with large tip clearance

2309003-2



HasE: S

TR AL A B B B A B2 i WF 7 £ ik

2024 4F

MG HARAE WAL R AT Z RS R FEA G .
TER I S5 T Inoue 5527 R E Bl A ML Y
UL, TR AAL AR BT — S B A /N RUBE B4 2k A
(Short—length—scale stall cell)” o 2R 54 2 &S AL
i UL %% B Y ¢ 58 2R % i 5 JK (Spike—type stall incep-
tion) AN 7], 322 2K A AT it 35 IR ) A9 28028 O 94 o 3 3
Ko BT, 3 W BRKE H BE /N RUBE 2% 3 A1 B Y T
DL AT 44 R TR 2 3R 2 (Mild stall state) ” o 38 i 3
— B BESE , Inoue 552 4 Hh X B i FE A HL T
ol AR R BT RUAE AR T A ] B AR B A5 A
ZWo B BEE U R BRI RR G, B R TR
AN N RER BN . A 2 FR A8 R 2
BAF SUT F1% B T e T 0T L A A 3 b, N RUBE R A T R
LA AR AR B i AE B AR T, X 5 ET SR BT RS Y R
HAMFERE . IEAF, Yamada 5246 78 BAT Kt
A1) B2 04 e AL, BRIV A7 A e e 4 3l , IR BL O
BT AR AR

—$=0350
— $=0342

BPF=520 Hz

-50

0 100 200 300 400 500 600 700 800
fIHz

Fig.2 Wall pressure spectra in the Kyushu university

compressor at two flow coefficients™
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Fig. 3 Classification of flow-induced vibration by

Baumgartner et al*
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Fig.5 Spectral coherence analysis of wall pressure in TU

Berlin stator stage with different tip clearance™”
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Review of rotating instability in compressors

CHU Wuli', CHEN Xiangyi'?

(1. School of Power and Energy, Northwestern Polytechnical University, Xi’an 710129, China;

2. Chair of Turbomachinery and Flight Propulsion, Technische Universitit Dresden, Dresden 01062, Germany)

Abstract: Rotating instability (RI) can be observed when high—loaded compressors operate at near—stall

conditions. Studying RI is of great significance for reducing the working noise of the compressor, mitigating flow—

induced vibration, and ensuring stable operation of aircraft engines. This paper reviews the observations of RI

and discusses the corresponding features and characteristics. In addition, the origins and the mechanisms of RI

are comprehensively studied. The causes of RI are thus classified into blade tip clearance flow, vortex shedding,

flow shearing, and other aspects. Furthermore, the numerical approaches in simulating RI are reviewed, and the

effects of flow control methods on RI are evaluated. The research progress of Rl is finally summarized, and the

outlook is further proposed.

Key words: Compressor; Rotating instability; Blade tip clearance flow; Vortex shedding; Unsteady

flow; Numerical simulation; Flow control; Review
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