55 36 % 45 5 1] fi=s hEHR Vol. 36 No.5
2021 & 5 H Journal of Aerospace Power May 2021

X EHHS :1000-8055(2021)05-0923-12 doi:10. 13224/j. cnki. jasp. 2021. 05. 004

B T = 5115 5 B XU I ik 58 SR 4R AE IR 51

BRA REA X OB, RTR
(L PH2ZEAH RS LB TR S Be . P2 7100495
2. PHESCH RS MU TR B HLAKHE RAE TR EAXELALRE, % 710061;
3. PEMAE RSP A R R IR e BF el . Ak 610500)

i R T AT 5 XS BB E S A AT A R ST AU R S8 SRR AE TR Tk AT RO T TS S
R A AR AR TE M 4 FE e X B 7 AR R AR T T R 2 G R A R I A 1D R O A e AR Y e 2
a3 56 o )P S R ok A3 AT A 3 T R R RS A A 1 T I R R ST IR AR S TR . A5 AR R B XU
TE HE R IR 1A A 7] 25 2 R A58 00 5 20 B W 7, 24 Sy ok S AR (70 00 <k 22 AR A YA B e v R )
LR AR L X A A R P A A 1 A W T L S A Y

X 8 . AR PR BN WmARDUE; kIR

hESERS: V231.3 XkFRERL: A

Identification of fan surge precursors based on acoustic array signals
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Abstract; An approach for identification of the aero-engine surge precursors was pro-
posed ‘utilizing microphone array measurement, thereby the additional disturbance of classical
intrusive measurement was avoided. A transient test on a multi-stage fan experiment was
carried out from designed operating condition to surge margin, and the surge inception was
realized by signal processing approaches including short-time Fourier transform, spectral a-
nalysis and acoustic mode analysis. The results demonstrated the occurrence of asynchronous
frequency when the fan operated near the surge margin, and the frequency was about 70% of
the blade passing frequency. The cause of such phenomenon was the resonance of azimuthal

modes inside the rotor-stator row. The surge-warning was realized by characterizing the fea-
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ture frequency and mode spectrum.
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