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Position rule of turboshaft engine surge based on bench test
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Abstract: In order to investigate the surge position of turboshaft engine, the pressure sig-
nals of air inlet, axial compressor tip, . axial compressor outlet and centrifugal compressor outlet
were collected and analyzed during the bench surge test. Continuous wavelet time-frequency trans-
form was used to extract the characteristics of the pressure signal. The wavelet coefficients were
used-as the characteristics of the.surge signal, and the threshold value was 10% of the maximum
value of the wavelet coefficients. The results showed that the axial flow compressor of a turbo-
shaft engine surged earlier/than the centrifugal compressor, and the surge was transmitted from
the inlet to the centrifugal compressor in the axial direction, and also along the rotor blade rota-
tion in the circamferential direction. When the real-time surge monitoring was carried out for a cer-
tain type of engine, the surge can be detected earlier by monitoring the axial compressor than by
monitoring the centrifugal compressor. In the subsequent modification design of a certain type of
turboshaft engine, the surge margin of the axial compressor can be increased to improve the anti-

surge ability of the whole engine.
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Fig.4 Wavelet time-frequency diagram
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Table 1 Test phenomena at different rotate speeds
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Fig.5 Wavelet time-frequency contour map of air inlet section in the fifth test
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Fig.7 Wavelet time-frequency contour map of air inlet section in the seventh test
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compressor outlet section in the fifth test
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Table 3 Surge time of axial compressor outlet section
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Fig.13 Wavelet time-frequency contour map of centrifugal compressor outlet section in the seventh test
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