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Abstract: Reducing the friction of engine parts is an important issue in engine design. The loss of energy in the piston
assembly due to mechanical friction ranges from 40 to 55%, and there is an increase in the total energy of about 5% if
the friction of the piston can be removed. In order to reduce the friction loss at the level of each engine part, it is
necessary to perform a comparative analysis with other engines to determine the important factors affecting the energy
loss. Several studies have been performed to analyze the lubrication based on hydrodynamic modeling, since a piston
lubrication system has dimensions in the nanoscale to microscale domain. Therefore, it is necessary to determine the
correlations between the molecular and continuum systems. In this study, we investigated the friction changes due to
the various interactions between molecules in the wall/fluid interface, where a microscopic movement of the oil film
occurs along the cylinder liner of the engine.
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Fig. 1 Schematic diagram of the piston-cylinder and
Distribution of total energy and total engine
mechanical friction
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Fig. 2 Schematic diagram of the plane Couette flow
geometry
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