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Variable Geometry Turbocharger Control Based on Nonlinear Model Prediction
ZHANG Weibo, LIANG Kun, ZHU Qing
(College of Mechanical Engineering and Automation, Fuzhou University, Fuzhou 350116, China)

Abstract : In this paper, a nonlinear relationship between the variable geometry turbocharger opening and the parameters of the
turbocharged diesel engine is presented, and a nonlinear model predictive control algorithm based on backpropagation neural
network and quantum particle swarm optimization algorithm is proposed as well. By adjusting the VGT opening degree and controlling
the excess air coefficient, the intake air volume and fuel consumption of the diesel engine were realized. The rapid matching of the
quantities allowed the torque to reach the desired value rapidly. The test results show that the NMPC enables the turbocharged diesel
engine to complete the torque step condition more smoothly than the PID control and to possess the torque following capability by

controlling the VGT opening degree.

Keywords : variable geometry turbocharger; turbocharged diesel engine; BP neural network; quantum particle swarm optimization;

nonlinear model predictive control Algorithm; Excess Air Coefficient
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