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Modeling and collaborative control for exhaust gas recirculation and
variable geometry turbocharger diesel engine fuel-air dual-loop system

SHEN Yan-yan, WANG Hao-pingf, TIAN Yang
(College of Automation, Nanjing University of Science and Technology, Nanjing Jiangsu 210094, China)

Abstract: For diesel engine equipped with exhaust gas recirculation (EGR) and variable geometry turbocharger (VGT),
the fuel-speed regulation path and air path are considered simultaneously, and an inner-outer dual-loop based dynamical
feedback stabilization control approach is proposed. Specifically, in the inner loop, we adopt a control strategy based on
Lyapunov function which achieves the engine speed trajectory tracking by designing the fuel mass flow rate; in the outer
loop we design a EGR-VGT controller to obtain trajectories tracking of intake manifold pressure, exhaust manifold pressure
and compressor mass flow rate in the air path, which also eliminates the unstable zero dynamics in the modeling of diesel
engines. The transformation between gas flow rate through EGR/VGT and their corresponding valves positions is realized
in the flow-position module. Finally, through co-simulation results from the professional engine software — AMESim and
the simulation software — MATLAB/Simulink , the effectiveness of the proposed control strategy is demonstrated.
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Fig. 1 Turbocharged diesel engine architecture
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