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Abstract: By means of\the pressure signals of a certain research engine which has an eight
axial stage compressor. A\ method\of time-{requency analysis is presented in the paper. Informa—
tion on the stall inception’and’development, which has some correlations with the onsetfrequency
and stall{requency can-be obtained during the engine operations. T herefore, the two main fre-
quencies at the stall inception can be observed in the tim efrequency plots. In order to identify the
signal of the onset of stall accurately, this paper introduces the technique of the wavelet analysis,
and provides an example of the 1st-6th compressor stage signals which are decomposed by
Daubechies wavelets. The result indicates that different frequencies show different stall inception
prior to the stage stall, and proves the singularity of the signal of stall. The stage of the first stall
is ascertained by this method in the paper.
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Fig-1 (a) The original pressure signal on 3rd stage;

(b) The result of be tim efrequency analysis of the pressure signal on 3rd stage
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11 ( 27Hz )
Table | The first stall frequency (Mainly 27 Hz)
( )'s /dB /Hz
1 8.7041 37.9215 22.042 0 22.245 8 30.7203
2 8.9641 37.9215 16.100 9 22.245 8 30.7203
3 85771 37.9215 16.572 1 22.458 30.7203
4 27.1502 38.057 6 17.873 3 24.364 4 32.8390
5 26.8922 38.057 6 18.997 7 24.364 4 30.7208
6 26.8923 38.057 6 19.023 3 22.245 8 38.33
2 2 ( S4Hz )
Table 2 The second stall frequency (mainly 54 Hz)
( )/ s /dB 'z
1 10. 640 8 38.33 16.214°0 58.262 7.747. 669 5
2 8.8351 38.33 5.521 9 54.025 54.030
3 8.9641 38.1938 4.851 5 49.788 1 58.2627
4 10. 1249 38.33 755072 54025 4 64.6186
5 15. 2841 38.33 7.3656 51.906 8 64.6186
6 38.33 38.874 6 8.5576 47.669 5 75.2119
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Fig.2 The result of the wavelet analysis of the stall-signaljon 1st, 3rd"compressor stage
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Fig- 3 The decompose result of Daubechies wavelet on Ist  6th
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