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A Simulation Study of the Influence of Intake

Valve Control Parameters on the Inhomogeneity of
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Abstract: Vvariable valve system can be employed to flexibly adjust the valve lifts
and timings and trap proper amount of in-cylinder residuals, which is an effective
way to promote auto-ignition of gasoline and control the following HCCI combustion
process. In this research, simulation was carried out based on four intake valve
lift/timing combinations selected at a fixed exhaust valve lift/timing out of the
operating range of a 4VVAS(4 Variable Valve System)equipped on a single-cylinder
experimental HCCI gasoline engine, and Star-CD is utilized to investigate the flows
within the ports as well as in the cylinder. Also, the spatial proportion and
inhomogeneity of in-cylinder RGF (Residual Gas Fraction) were introduced, on which
the influences of intake valve lift and timing were analyzed. Results show that,
the distribution of in-cylinder residuals varies with 1VO (Intake Valve Opening)
and IVL (Intake Valve Lift).IVO has a greater effect on the inhomogeneity of
residuals than IVL. Later IVO leads to lower RGF inhomogeneity around TDC.
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