FATAEs=EY A9A A3 E ppl~8

Stroke B13}J} Four-Valve SI 9I& AlgIEHU SS&0| 0IXI=

Effects of Stroke Changes on the In-Cylinder Flow Field in a Four-Valve SI Engines
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ABSTRACT

The flow field inside a cylinder of four-valve SI engine was investigated quantitatively using a three-dimensional
Laser Doppler Velocimetry system, to determine how stroke changes affect the flow field. The purpose of this
work was to develop quantitative methods which correlate in-cylinder flows to engine performance. For this study,
the same intake manifold, engine head, cylinder, and the piston were used to examine the flow characteristics in
different strokes.

Quantification of the flow field was done by calculating three major parameters which are believed to adequately
characterize in cylinder motion. These quantities were TKE, tumble and swirl ratios. The LDV results reveal that
flow pattemns are similar, the flow velocities scale with piston speed but another parameters such as TKE, and tumble

and swirl numbers are not the same for different stroke systems.

F87]%80] : Turbulence kinetic energy(‘+ %<1 X]), Three-dimensional laser doppler velocimetry
system(3-X+d LDV ZA), Ensemble averaged velocity(U/3E B4 %), Stroke(37),
Volumetric tumble ratio(H 213 ¥ E-1]), Vortex($H7), Motoring(Z-E] &)
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Table1 Engine specifications
4.6L Engine 5.4L Engine
Bore 90.2mm 90.2mm
Stroke 90.0mm 105.7mm
Crank radius 45.0mm 52.85mm
Motoring
engine speed 600 rpm 600 rpm
Test throat WOT WOT
condition
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Fig. 1 Cylinder coordinate system displaying cylinder volume
with ten measured planes
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Table 2 3-D LDV in-cylinder flow velocity measurement

matrix
Engine No. of No. of
setup Speed Planes Points
4.6L 600 rpm 10 1,905
5.4L 600 rpm 10 2,232
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Fig. 2 Cylinder coordinate system with moving origin about
the instantaneous center of the volume
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(c) 5.4L at 600 rpm at 259° CA
Fig. 4 Mean velocities in the vertical plane | for the 5.4L setup
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Fig. 3 Mean velocities in the vertical plane 1 for the 4.6L setup
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Fig. 7 (a) Mean velocities in the top slice
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