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The motivation of this work is to investigate in-cylinder processes of an internal combustion 

engine (ICE) to reduce fuel consumptions and pollutant emissions. Since the intake/exhaust 

valve and piston move in ICE, the motions of boundaries must be accounted for understanding 

of the in-cylinder flow phenomena. Several moving boundary techniques have been developed 

by numerous researchers
[1][2]

, and some techniques are currently available in the framework of 

OpenFOAM
®[3][4]

. Although OpenFOAM
®
 has an ability to study ICE, the application to an 

industrial use requires more precise validations including the turbulence using a real engine 

geometry, which have not been reported sufficiently in previous studies. In this study, the 

mapping method
[5]

 is employed to take into account the valve/piston motions, and simulation 

results are validated by comparing to experimental results
[6]

 and the results of an in-house 

code
[7]

 which is based on the voxel mesh. The comparison between the experiments and 

numerical codes will be presented. 
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