Dynamic simulation of an internal combustion engine for real-time usage in an MIL control system

Abstract: In the automotive industry, enhancing engine performance, reducing fuel consumption and
air pollutant emissions are notable concerns which control engineers are challenging with. To achieve
these purposes, they work on the development and extension of control algorithms. In this way,
modeling can be an invaluable tool to predict and optimize key parameters in control system of
engine. In this research, modeling of a spark ignition engine has done. Besides that, Power
transmission and longitudinal dynamic of vehicle have been modeled; which together provide a fairly
complete model of a vehicle. Also, adding some sensors and actuators of engine, has made the model
more efficient. Eventually, the created model has been verified with a native vehicle from B-segment.

Possessing this developed model, several controllers can be implemented and analyzed on it. In
addition, it's possible to consider noise, disturbance and parameter uncertainty to approach to real
condition of control systems. It's worth mentioning that in this study, controlling vehicle speed in
NEDC driving cycle using model predictive controller has reached less than 2 percent of error and
controlling air to fuel ratio utilizing sliding mode controller has attained an error below 0.5 percent.
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