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Three-Dimensional Analysis on Induction Port and In-cylinder Flow
for Various Valve Lifts in an SI Engine

ABSTRACT

The three-dimensional fluid motion through the intake port and cylinder of a single DOHC 5]
engine was nvestigated with a commercial computational fluld dynamics simulation program,
STAR-CD. This domain includes the intake port, intake valves and combustion chamber. Steady
induction port flows for various valve lifts have been simulated for an actual engine configuration.
The geometry was obtained by direct interface with a three-dimensional CAD software for compli-
cated port and valve shape. The computational grid was generated using the commercial
preprocessor ICEM CFD/CAE. Detailed procedures were presented on the generation of the geom-

etry and the block-structured mesh.
A standard k-& turbulent model was apphed to consider the complexity of the geometry and the

fluid motion. The global flow patterns and the distributions of various quantities, such as pressure,
veloeity magnitude around the valve seat etc., were examined. The computational results, such as
mass flow rate, discharge coefficient etc., for various valve hifts were compard with the experimen-
tal results and the computational results were found in good agreement with the experumnent.

=g 7|asso] - AAFHDE(CFD), STAR-CD, ICEM CFD/CAE, A3y +% (In-¢cylinder Flow),
5 e.% (Turbulent F lc:rw) 5 7] A|2¥l (Intake System)
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x. = Cartesian Coordinate(1=1,2,3)
U, = Absolute fimid velocity component
In 1 direction
U, = Local coordinate frame velocity

Table 1 Engine Configuration

Aid A SEMI-WEDGE

BORE(mm ) 75.5
MAXIMUM VAILVE LIFT (mm) 7.2
CONNECTING ROD LENGTH (mm) 131.0

COMPRESSION RATIO
INTAKE VALVE ANGLE(®)



U, =U-—-U;

P = Pressure

o = Density

r; = Strees tensor components

S, = Momentum source component
Jg = Determinent of metric tensor
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