529 % 5 2 1 M=z HFER Vol. 29 No. 2
2014 4 2 A Journal of Aerospace Power Feb. 2014

XEHS:1000-8055(2014)02-0384-07 doi:10. 13224/j. cnki. jasp. 2014. 02. 018

A ESPH R HRY Rt

mEA, FENR, TRE, BREA, FHHK
(PHAE Tk K22 sh S8 TREEE . V% 710072)

i B R ARG G R S ALIEAT T YRR 50 5. 35 ok I S 0 i I R AW AR R 4
FERIHEAT T I 6 L R B I R AL LA AR e D 1) T = AT B K T 5 22 R SR R I AR B U i B A D 6 FE S BL Y
2R TR G A FR VA B . 336 Tk S L E S LR a3 A R I 5 A 3 A S EON ST R AL
R HEAT T A AT I A SR R R S I A R A B U AL B S BRI O R LY R AR s
TE AN AL R AN AR I8 B0 T - N R AL A S 38 KRR AR 5 G LR il 2 A B A1 R R B
SR RO S F AN LR R T WS SBOE B C R HUR FHXT 447 R T 50 BOM 5 1 ) 8l 4 5
25 R E Y RAOR T T K.

% # W MRER; PR REANL: eRRE; RIKXER

hESES: V23l XHERER: A

Experiment on axial-compressor stability enhancement
by blade tip injection
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Abstract: Experimental\ study of-blade tip injection effects on the stability of a axial-
compressor was carried out. The rotating stall signal was verified and spike type stall incep-
tion was detected when there was no injection, and it was found that the type of the stall in-
ception signal did-not change after tip injection was used. The effects of the number of tip in-
jectors, circumferential distribution of injectors and yaw angle of injector on the effectiveness
of stability enhancement were measured and analyzed. From the experimental results, it can
be concluded that the stability was enhanced by either decreasing the number of injectors
while keeping the total mass flow of injectors constant, or by increasing the number of injec-
tors under the condition that the mass flow of a single injector keeps constant, and the stabil-
ity was decreased by increasing the unevenness of injectors. It was also found that effective-
ness of stability enhancement by tip injection was related to the parameters of injection flow
in the relative frame of rotor. The association relation between the momentum component of
the injection flow along the flow direction of zero incidence angle in the relative coordinate,
which is scaled by the momentum of main flow, and effectiveness of stability enhancement

was built.
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Table 1 Main design parameters of axial-compressor
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Fig. 1 Schematic of axial-compressor facility
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Fig. 2 Photo and section of tip injector
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Fig. 3 Installation schematic of tip injection
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Fig. 4 Circumferential distribution of micro microphone
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Fig. 8 Effect of number of injector on the stability

enhancement at three speeds
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Fig. 10  Effect of unevenness of injector on the

stability enhancement
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