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Wavelet analysis of features of rotating stall in a combined compressor
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Abstract: A fast response pressure probe was applied to test the rotating stall and surge
of an axial and centrifugal combined compressor. The pressure signals were analyzed by uti-
lizing the method of the time-frequency analysis based on the Morlet and singular value de-
composition. The experimental results indicate that, at the stable condition, there are man-
y main frequency components in the frequency domain but the amplitude is small, while, at
the stall condition, the energy of the frequency components becomes larger. In the process
of unstall to stall, the larger amplitude of the pressure fluctuation does not produced by the
stall cell in this compressor. The compressor enters smoothly into the full stall condition
from the modal wave. 2 stall cells are measured around annulus and the propagation speed of

the stall cell is from 44. 8% to 45. 9% rotor speed.

Key words: fast response probe; stall; compressor; wavelet analysis;

singular value decomposition (SVD)
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Fig. 1 Circumferential array of probes
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Fig. 2 Small sized high frequency pressure probe
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Fig. 3 Signals of 3 channels at normal condition
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Fig. 4 Signals of 3 Channels at stall condition
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Table 1 Frequency distribution corresponding singularity values

1/Hz 2/Hz 3/Hz 4/Hz 5/Hz

0.45 1 440, 4 737.6 879.7 296.7 585. 8
0.45 2 437.6 588. 8 291.8 873.0 753.5

0. 50 335.7 671.4 1007.1

0.55 372.7 745.7 1118.6 930. 8 557.6

0. 60 1181.0 591.2 995.7 790. 2 401. 3

0. 45 298.4 598.0

0. 50 331.8 663. 6

0.55 368. 6 737.2

0. 60 401. 2 802.5
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Fig. 9 Frequency versus rotor speed at stable condition Fig. 10 Frequency versus rotor speed at stall condition
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