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1 Variable Valve Actuation
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In this paper, by using of the experimental results and numerical
simulation with AVL FIRE software and using of artificial neural
network, NOy and soot emissions and fuel consumption of a diesel
engine was modeled, that input variables of modeling are, air intake
temperature, mass fuel injected, fuel injection timing, injection
duration, engine speed and IVC timing. Then by using of ant colony
optimization algorithm and based on the obtained models for outputs,
values of NOx and soot emissions and fuel consumption has been
optimized. For this purpose, by using of experimental data and
numerical simulation, the arranging for modeling of performance and
output was provided by the ANN.

Artificial neural network with Levenberg-Marquardt training
algorithm and using of the experimental and numerical data was
applied for modeling and training of relationship between these
parameters and this method was applied as a predictive method of ant
colony algorithm to find the optimal values and used as a subroutine.
Then the design variables that optimized the objective functions were
obtained. The results show a fast convergence and good response
times and optimizing the control parameters of the ant colony
algorithm compared with other metaheuristic algorithms. Due to the
rapid and significant convergence of output parameters, combination
of artificial neural network (ANN) and ant colony optimization (ACO)
can be used as an effective method in intelligent control systems for
diesel engines to reduce emissions and fuel consumption.
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