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(57) Abstract: An active acro-engine surge control system based on second-order sliding mode control. The system involves the
establishment of a compressor model which has an actuator, and the design of a second-order sliding mode controller. On the basis
of the principle of high-order sliding mode control, the chattering problem during sliding mode control is inhibited while maintaining
the advantages of the good robustness of a conventional sliding mode, such that the limitation of a relative order is eliminated, the
control precision is improved, and quick active surge control with a strong anti-interference capability and a good robustness is realized.
In addition to second-order sliding mode control, a linear item is also provided in a designed quick superhelix second-order sliding
mode controller, such that not only is the chattering problem during sliding mode control effectively suppressed, but the convergence
speed of the control system is also increased and the robustness of the system against unmatched uncertainty is enhanced. The designed
controller can perform effective active anti-surge control and surge removal control, such that a compressor can stably operate in a
region beyond a surge boundary, thereby expanding the operation range for the compressor, without the need to know the specified
model of the compressor. The designed controller has a good robustness against uncertain factors such as unmodeled dynamics and
system disturbances.
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