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Analysis of In-Cylinder Steady Flow for Dual-Intake-Valve Gasoline Engine
Using Single-Frame Particle Tracking Velocimetry
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Abstract

Analysis and control of intake charge motion such as swirl and tumble are very important

factors in improving the gasoline engine performance. In this paper, single-frame PTV (particle

tracking velocimetry) is used to investigate intake tumble patterns in a steady flow test rig of
gasoline engine with dual-intake-valve and pent-roof combustion chamber. Intake tumble pattern

is quantified in accordance with blockage ratio of TIV (tumble intensifying valve) with single-

frame PTV. The view of the instantaneous 2-D velocity field gives a realistic understanding of

in-cylinder flow field. Thus it is confirmed that PTV is a effective tool in engine design. In

conventional port, two tumble structures appear clearly, and the larger one is observed under the

exhaust valve side and the smaller is right below the intake valve side. The larger vorticity is

observed in TIV port, thus it is concluded that TIV have an effect on intensified tumble motion

in cylinder flow.
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