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Abstract: The large eddy simulation (LES) is the mean method to study the in—cycle
flow. In this paper, a large eddy simulation (LES) approach was used to study
in-cylinder turbulent flows of a direct injection engine. Through the date of several
cycles, characteristics of the flow field were analyzed with the emphasis on the
cycle-to—cycle variation. As LES is able to describe more real details and rules
of the highly transient turbulent flows, it is very suitable to study the
cycle—to—cycle variation of engine in-cycle flow. Computational results show that,
in the steady flow experiments, the results from simulation and experiments have
a lot of similarities. Larger tumble ratio can make the cycle-to—cycle variation
become lower, and cylinder gas turbulent kinetic energy increases. At the same time,
the gas flow is uniform, and the tumble will keep longer.

Keywords: large eddy simulation; gasoline engine; cycle—to—cycle variations;

tumble ratio
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