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A Numerical Study of the Flow Field in the Combustion Chamber
of the 1.C Engine with Offset Valve
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Abstract

Three dimensional numerical calculations were carried out for two different combustion
chambers with the offset valve in order to investigate the swirl and the squish effects on the flow
fields. The modified k-& turbulence model considering the change of the density under the
condition of the rapid compression and expansion of the pistion was used. During the compression
process, it was found that the squish flow which controls the subsequent combustion process was
produced due to the piston bowl in the bow! piston type combustion chambers but not for the flat
piston type. The swirl velocity close to the solid body rotation was maintained in the flat piston
type combustion chambers, but for the bowl piston type a vortex resulting from the change of the
solid body rotation was generated in the radial-circumferential plane. For the swirl ratio effect,
as the swirl ratio increases, it was found that a large and strong vortex was generated in the
radial-circumferential plane of bowl piston type combustion chambers because of the strong
inward flows from the combustion chamber wall. These computational results were compared
with the results of LDA measurement.
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Table 2 Engine Specification
Flat Piston Bow! Piston
Bore [mm] 73.5 73.5
Stroke [mm] 70.0 91.53
Connecting rod length [mm] 130.0 130.0
Compression ratio 7.4 7.4
Clearance height [mm] 10.9 10.9
Engine speed [rpm] 1000, 2500 1000, 2500
Inlet valve opening [deg] -14° BTDC -14° BTDC
Inlet valve closing [deg] 228" ATDC 228° ATDC
Maximum valve lift [mm] 8.3125 8.3125
Valve seat angle [deg] 45 45°
Valve diameter {mm] 33.25 33.25
Piston bowl radius [mm] 16.625
Piston bowl depth [mm)] 16.625
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