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Abstract: To solve the performance degradation of model predictive control caused by model mismatch, a
design method of multivariable constrained predictive controller was proposed based on the augmented predictive
model for aero—engines. Based on -the existed state space model, the command tracking errors and variations of
system states were augmented as state vector to eliminate the tracking errors. Then, aiming at taking the energy
required by control variables and the predictive tracking errors to minimum, the receding horizon optimization of
the control variables can be realized online using sequential quadratic programming method. Finally, the control-
ler was applied to the nonlinear component-level-model of a certain turbofan engine where various engine states
in full envelope were examined and analyzed. Simulation results show that the settling time of the control system
is less than 2 seconds and the steady state error is zero. The quality of engine control is improved effectively and
the constraint management of output is achieved.
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Fig.1 Algorithm block diagram of MPC
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