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Abstract. Internal combustion engines (ICE) suffer from a transformation process due to several reg-
ulations which limit their pollutant emissions. In this context, new operating strategies are investigated
to increase the thermal efficiency and optimize the combustion process. To accomplish this, the compu-
tational fluid mechanics has a central role as a development and design tool for evaluating new design
concepts. Particularly, the numerical simulations of ICE include the simultaneous resolution of com-
pressible flows, fuel injection and combustion. Furthermore, all these tasks take place inside deforming
domains which requires the application of moving mesh techniques. In order to solve this problem, this
work presents an integral tool for the simulation of internal combustion engines. This is implemented
inside a parallel computational framework with the aim of simulating several engine cycles in short
computational times. The governing equations are discretized with the Finite Volume Method where
non-conformal interfaces and a local remeshing technique are used to handle the deforming domains.
Then, an Eulerian-Lagrangian strategy is applied to model the gaseous and liquid phases of air and
fuel respectively. Finally, the combustion is solved using a Flame Surface Density approach using the
“flamelets” assumption. The computational tools are validated through experimental data of a four-stroke
Otto engine. Finally, the results showing the temporal evolution of the main variables are presented and
the capacities, accuracy and computational efficiency of the developed tools are analyzed.
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