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Modeling and Detection of Rotating Stall in Axial Flow Compressors:
Part I — Investigation on High-order M-G Models via Deterministic Learning
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Abstract Rotating stall and surge are important and challenging problems in the area of axial compressors. This paper
presents an approach for approximately accurate modeling and rapid detection of stall precursors based on deterministic
learning. Firstly, based on the high-order compressor model (Mansoux model), a method for modeling the system dynamics
corresponding to stall precursors is presented by employing deterministic learning algorithm; Secondly, a scheme for rapid
detection of stall precursors is proposed by using dynamical pattern recognition algorithm; Thirdly, experiments are
conducted on a low-speed research compressor of Beihang University. By measuring relevant parameters of the compressor,
the Mansoux-Beihang model is obtained. Simulation studies on the Mansoux-C2 model and the Mansoux-Beihang model
are included to show the effectiveness of the approach.
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Mansoux model based on low-speed axial compressor of

Beihang University
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