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Abstract: Model predictive control (MPC) has great application potential because it can deal with the con-
straints of turbofan engine and realize multivariable control. A multivariable controller for aero—engine based on
explicit model predictive control is proposed so as to solve the problems of large amount of calculation and poor re-
al-time performance of traditional model predictive control algorithm in practical application. The control accura-
cy can be guaranteed through the multi-rate double closed—loop system in the control structure. The calculation

amount has been dramatically reduced by transforming the online optimization problem into the linear function
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calculation problem with the multi—parametric programming method. In the process of engine switching from open

loop to closed loop, an incremental switching method is proposed to realize undisturbed switching. The results of

numerical simulation and hardware—in—loop simulation show that the steady—state errors of rotational speed and

pressure ratio are less than £0.25% and +1%, respectively and the controller can complete the calculation during

the 25ms control period, which meets the real-time requirements of embedded system.

Key words: Turbofan engine; Limit management; Explicit model predictive control; Bumpless switch;
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Fig. 8 Response curve when H=10km, Ma=1.5
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Fig. 9 HIL response curve when H=0km, Ma=0
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