19 2 Vol. 19
2004 4 Journal of Aerospace Power Apr.

No. 2
2004

: 1000-8055 (2004) 02-0270-08

( \ 100083)

V231.3 DA

Study of a New Method for Giving Warning Signals
of Instability
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Abstract: A new \method ‘has been~developed to give early warning signals just before a

compressor runs into instability. Analyses based on prestall pressure signals of several axial

compressors reveal that the’dynamic pressure energy accumulation in a compressor just before the

instability could be used as a precursor signature of the instability. It is illustrated that by using

the appropriate RMS of the casing static pressure over the rotor tip an early warning could be

obtained about 1 2 seconds before the onset of the instability. This is particularly im portant
because the method is applicable to the spike type stall inceptions as well as the model type ones,

the former usually appears abruptly and does not have a precursor.
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Fig: 2 Time history of dynam ic pressure (unfiltered)
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Fig. 3  Amplitude of the FFT of the data in Fig. 2
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Fig- 4 The Low Pass result of the data in Fig- 2
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Fig. 7 The RMS of the other channels data
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Fig. 10 The RMS of another volume data of IET and the corresponding smoothing draw ing
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Fig. 11 The RMS of the data of axial{low compressor rotor in BUAA and the corresponding smoothing draw ing
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Fig. 12 The RMS of the data of a single-stage transonic axial compressor in BUA A

and the corresponding smoothing drawing
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