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Abstract:

Tip air injection is proven to be able to enhance effectively the stall margin in axial flow compressors. It is here selected
as a control method, and a proportional electromagnetic valve is adopted to realize the real-time adjustment of injected
mass flow, which can take full advantage of the stability enhancement ability from micro injection to macro injection. A
corresponding DSP (Digital Signal Processing) controller is designed to realize signal acquisition, algorithm analysis and
output of the control signal. In the DSP controller, a cross-correlation analysis is performed to detect the pre-stall
inception signal. Experiments are performed in a single-rotor axial flow compressor. The experimental results
demonstrate that the control with tip air injection based on the proportional electromagnetic valve and DSP controller
not only achieves the same stability enhancement as the steady tip air injection, but also saves a considerable quantity
of injected energy. This method has a good application prospect.
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