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Research on predictive control method for integrated rotorcraft
power plant based on neural network
ZHOU Xiuging !, JU Xinxing?, YAN Qiuying '
(1. AECC Hunan Aviation Powerplant Research Institute, Zhuzhou 412002, China;
2. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: In order to reduce the overshoot or droop of power turbine speed in rotorcraft power plant, a predictive
control law is proposed and designed based on the fuel flow and compressor guided vanes. Firstly, the dynamic
models of torque and dynamic parameters of engine are established through neural network. Then, the objective
function considering the speed control index of power turbine and the difference between the torques of engine
output shaft is constructed. Moreover, the feasible sequential quadratic programming (FSQP) algorithm is adopted.
Finally, based on the integrated simulation platform of UH-60A, the simulation verification is carried out. The result
shows that compared with the conventional cascade PID controller, the neural network predictive control method
can effectively reduce the overshoot and droop of the power turbine speed more than 60%.
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Fig. 1 Relative error diagram of rotor torque prediction

model of rotorcraft
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Fig. 2 Relative error diagram of rotorcraft power plant prediction model
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Fig. 3 Simulation Results of Neural Network Predictive Control
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