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Abstract - The gas motion inside the engine cylinder plays a very important role in determining the thermal
efficiency of an internal combustion engine. A precise information of in-cylinder three dimensional complex
gas motion is crucial in optimizing engine design. Homogeneous charge compression ignition (HCCI) engine
is a combustion concept, which is a hybrid between Otto and Diesel engine. The turbulent diffusion leads to
increased rates of momentum, heat and mass transfer. The in-cylinder turbulence flow was found to affect the
present HCCI combustion mainly through its influence on the wall heat transfer. This study investigates the
effect of piston geometry shape on the turbulent flow characteristics of in-cylinder from the numerical analysis
using the LES model and the results obtained can offer guidelines of the combustion geometries for better
combustion process and engine performance.
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Table 1. Engine geometry and parameters

Type A-type H-type V-type
Bore x stroke(mm) | 75x85 75%85 75%85
Compression ratio 7.3:1 7.3:1 7.3:1
Engine speed 1600 1600 | 1600
(rev/min)
_ Valve 33.6 336 | 336
diameter(mm)
Valve opening
(CAD aTDC) 0 0 0
Valve closing
(CAD aTDC) 242 242 242
Throat diameter 54 64 7
(mm)
Maximum depth 18 173 153
(mm)

Surface area (cr) 35.75 34.63 34.38
Squish area (%) 48.16 27.18 7.84

Initial swirl ratio 1.8 1.8 1.8
Bowl shape Reentrant | Orthogonal S}zlslgw
Z(head distance) ) 5 )
(mm)
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