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Development and application on on—board stall identification

device based on Mallat algorithm
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(AECC Sichuan Gas Turbine Establishment, Mianyang 621000, China)
Abstract: Based on digital embedded technology, a device which could identify the stall flutter of aero—en-
gine was designed to meet the requirement of on—board stall identification device for aero—engine. This de-
vice used Short Time Fourier Transform (STFT) and Wavelet Transform (WT) methods to analyze the
time—frequency characteristics of static pressure signals on the outlet wall of compressor, and could timely
capture the sudden change signals under the unstable state and respond to it. This device has been tested in
the surge test of a compressor and the surge signal can be accurately alarmed in the test, with the alarm de-

lay of less than 50 ms. So the device is able to satisfy the performance design index and has important value

of engineering application.
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Fig.1 Block diagram of aero—engine stall surge identification

device circuit structure
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Fig.2 The physical prototype of airborne stall surge

identification device
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Fig.3 Software architecture of airborne stall surge

identification device
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Fig.4 Flow chart of wavelet decomposition processing
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Fig.5 The wavelet filter using symmetric extension
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Fig.6 Computing algorithm based on multiplying and

accumulating wavelet decomposition
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Fig.7 Algorithmic design principle for stall surge
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Fig.8 Flow chart of algorithmic computing for stall surge
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after wavelet filter without surge
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Fig.10 Comparison of time—{requency analysis before and

after wavelet filter with surge
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Fig.11 The alarm response results when compressor surges
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