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The Influence of Intake Valve Control on
In-cylinder Stratification

under Negative Valve Overlap on a Gasoline Engine

Star-CD
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Abstract: This research mainly focuses on the change of in-cylinder air flow
characteristic when the intake valve lift and timing is changed respectively, in
the situation of low valve lift and negative valve overlap. And the influence of
in-cylinder air flow characteristic on in-cylinder residuals and temperature
stratification is revealed. Star-CD is utilized to perform CFD calculations. The
result reveals that, higher in take valve lift results in higher tumble ratio and
higher turbulence intensity, and large-scale eddies. It comes out the same when 1VO
gets later. Both RGF and temperature show stratification patterns in the positions
and different shapes of high-RGF region and local high-temperature region around
TDC at different intake valve combinations. As IVL (Intake Valve Lift) gets higher,
high-RGF region moves to the intake valve side, and changes from the shape of ““ ~*~

to ““U””, while high-RGF region changes from the shape of ““U”” to ““ *7, keep the
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same location as IVO (Intake Valve Opening) gets later.

Key words: Gasoline engine, Negative valve overlap, Intake valve control, RGF
stratification CFD
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