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Abstract: To solve the problem of acceleration performance degradation of aging engine, a model predic-
tive control method with varying surge margin constraint is proposed. The acceleration process was divided into
three stages according to the acceleration characteristics of the deteriorate engine, and different surge margin con-
straints were adopted at different acceleration stages. Considering that the model predictive control could handle
constraints explicitly and adopt on-line receding horizon optimization to obtain the optimal control input, the
model predictive control method was adopted in controller design. The alternating direction method of multipliers
was used to solve the optimization problem for its high real-time performance. The acceleration performance re-
covery of the degraded engine was achieved. Digital simulation results show that the time consuming in accelera-
tion is reduced by more than 35% compared with that of the degraded engine after using the acceleration perfor-
mance recovery control method.
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Fig. 1 Traditional engine control architecture
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Fig. 2 Acceleration process comparison of nominal engine and degrade engine
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Phase 3

Fig.3 Compressor state trajectory on compressor

characteristic map during acceleration
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Table1 Components degradation values used in simulation

Components Degradation value/%
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