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Research on Acceleration Control Schedule Optimization
Based on Dual-loop VCE

ZHAO Xingyu, LI Qiuhong, PANG Shuwei, GU Ziyu, LIU Xinyang

(College of Energy and Power, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract; To improve the acceleration performance of variable cycle engines (VCEs) ., and enhance the response speed of
thrust, an acceleration control schedule optimization method based on coupled internal and external loops is proposed. In the
inner loop, the neural network state space model with an additional multiplication layer was used to construct the prediction
model online, and the alternating direction multiplier method was used to optimize the closed-loop control variables under
constraint conditions. In the external loop, by using the salp swarm algorithm, the open-loop control law constructed by the
Bessel curve was optimized with the goal of thrust response speed. The inner loop was optimized by the regulation law of the
open-loop geometric mechanism and the external loop was optimized by the thrust response of the inner loop, which formed a
coupled optimization structure. The control schedules for the corrected fuel-air ratio acceleration and open-loop geometric
mechanism are constructed through the input and output of the engine corresponding to the optimal individual, achieving the
simulation of acceleration process experiments. The results show that the maximum 5-step output prediction error of the on-
line learning prediction model is below 2%. Compared with the original control schedule, the optimized acceleration control
schedule makes full use of the favorable coupling of the open and closed loop control variables, and in acceleration process.,
the response time of rotational speed is shortened by over 14. 6, and the response time of thrust by over 15% , which verifies
the effectiveness of the proposed control schedule optimization method.
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