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Abstract: In order to facilitate the design of the transition state control law of the turbofan engine, a
fixed states method based on the model was proposed. In this method, the speed states were fixed during
the engine acceleration and deceleration process, and then the optimal fuel meeting the physical constraints
was solved reversely. Finally, the optimal acceleration and deceleration control law was built. Using a
turbofan engine as an example, the open-loop fuel ratio and closed-loop n-dot control laws were designed
by this method based on component level model. The simulation results showed that the results of two
control laws were basically consistent, and also compliant with the requirement of minimum acceleration
and deceleration time; the simulation of high and low compressor speed was consistent with the design
status and the main parameters of engine, such as turbine outlet total temperature, combustor excess air
coefficient, surge margin, didn’t exceed the limit. It verified the correctness and effectiveness of the

proposed fixed states method of designing turbofan engine acceleration and deceleration control law.
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Table 1 Set of variables in fixed states method and explicit method
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