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Automatic optimization of a CN VI diesel engine’s combustion

system based on Converge and ModeFrontier
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Abstract: In order to design a diesel engine combustion system to meet the requirements of CN
VI emission regulations, this paper uses Converge software and optimization software
Modefriontier to optimize the combustion system of the diesel engine. Firstly, the structure of the
combustion chamber is parameterized, and the seven combustion chamber structural parameters
with great influence on the performance of the combustion system are obtained by the sensitivity
analysis. The parameters of the fuel injection system include the number of injector holes, the fuel
injection cone angle, the injector Flow rate, fuel injection pressure and port swirl were used as the
input variables automatically optimized by the combustion system. The indicating thermal
efficiency of the combustion system, nitrogen oxides (NOx) and dry soot emissions as the output
variables were used as the output variables. The Modefriontier automatic optimization model is
built and the automation of the combustion system is optimized. The optimization results show
that an innovative form of combustion organization is found. Compared with the original scheme,
the optimization scheme has obvious advantages in indicating thermal efficiency and Soot
emission when the NOx emission control is basically the same. Indicating that this innovative
form of combustion is very competitive in the CN VI diesel engine.
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