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A Study on the Characteristics of In-Cylinder Air Flow with 3-D LDV
Measurement
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Abstract

In-cylinder flows in a motored 3.5L four-valve Sl engine were investigated quantitatively using
three-component LDV system, to determine how engine configuration affects the flow field. The
purpose of this work was to develop quantitative methods which correlate in-cylinder flows to engine
performance. For this study, two distinct intake/piston arrangements were used to examine the flow
characteristics.

Quantification of the flow field was done by calculating two major parameters which are believed to
characterize adequately in-cylinder motion. These quantities were turbulent kinetic energy(TKE) and
tumble ratio in each plane at each crank angle.

The results showed that in-cylinder flow pattern is dominated by the intake effects and two counter
rotating vortices, developed during the intake stroke, produced relatively low tumble ratio. Therefore,

the applicability of these quantities should be carefully considered when evaluating characteristics
resulting from the complex in-cylinder flow motions.
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Table 1 Engine configurations

Configuration A B
Piston head Pop-up Dish
Intake port 50% blocked | 0% blocked
Peak pressure(KPa) 1351 1289
Compression ratio 9.5 9.0
RPM 600 600
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