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Experiment of effect of micro injection on'compressor stability

LI Liang. HU Jun, WANG Zhi-giangs TU Bao-feng, LAl An-qing

(Jiangsu Province Key Laboratory of Aerospace Power System,
College-of Energy.and Power Engineering,
Nanjing University of Aeronautics-and Astronautics, Ndanjing 210016, China)

Abstract: Experiment study-was carried-out on the low speed two-stage axial compres-
sor aboutvarious injection arrangement and-injection parameters, and the reason why the mi-
cro injection enhanced the compressor stability was explored. The results indicate; under
the precondition that injection+s equally distributed circumferentially and injectors aren’t less
than 4, the key influential factor to the compressor stable margin improvement is the outlet
momentum of every injector. The mechanism of micro injection improvement stability is to
suppress modal wave in the frequency and pressure amplitude, and closer to the injection
means more modal wave is suppressed. Once injection can’t suppress modal wave, the com-

pressor enters into the stall condition.
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Table_1-—Design-data of compressor

24 Ml
ESMLAME /mm 900
L 0.6
BT/ (r/min) 1500
WIS 1.035
Wil s 0. 88
Wit/ (kg/s) 25
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Fig.1~ Configuration of compressor and

pressure test location
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Fig. 3 Pressure fluctuations signal on wall between

blade rows in stall inception
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Fig.4 Wavelet analysis of pressure fluctuations signal

on wall between blade rows in stall inception
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Fig. 5 Spectrum analysis of total pressure fluctuations

in compressor inlet in stall inception
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of six injectors
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Fig. 7 Stable margin increasement as function of
injection circumferential configuration

of six injectors
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Fig. 8 Scheme of different injector numbers
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Table 3 Stable margin increasement of four

kinds of injections
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outlet near stall point

AR TOLT e Bz sh RS R B S W 3h 5 5 . A = 2k
HEAE . X L] DUR W] R 7 e RE 3
AL 20T 2 K 4 R B YRR RBOE  m R OHL A RRRE PR R g (R A o 5 28 O 170 T

62 I A XTI AR Z BB WU TRAHLA e SR AT A R SR T A S 0 o A 2k 2k S R Y
By 75 U R RS P B AR XU AR A, AT LUK B

F4 ALBESHHAERIESHEITFEMENRBESTHE
Table 4 Changes of relative frequency and relative amplitude of characteristic disturbance signal

with and without injection
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