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Abstract: To solve the problem that the general steady—state fuel feedforward PID algorithm has poor con-
trol effect during the transition state of the engine, a transient control method for turbo—shaft engine based on dy-
namic optimization data is proposed. The sequence quadratic programming (SQP) algorithm with constraint re-
strictions is used to collect the data of transition state parameter variations at each point in the flight envelope as
the sample data, and the sample data is trained and tested by the sparse least squares support vector machine
(LSSVM). The trained LSSVM model and PI constitute a closed loop controller to control the turbo shaft engine
in transition state. By simulating different power levels of two points in the envelope of a civil turbo—shaft engine
component—level model, the results show that the overshoot and sag are less than 0.4% during the transition
state, the steady—state error is 0, and the power turbine speed stabilization time is less than 2s, and the parame-

ters do not exceed the limits. Therefore, the controller can effectively improve the transition state control effect of
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the turbo—shaft engine and realize the limited management of parameters.

Key words: Turbo-shaft engine; Transition control; SQP; LSSVM; Feedforward compensation; PI
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