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EFFECT OF PISTON GEOMETRY AND VALVE LIFT ON IN-CYLINDER FLOW IN A MOTOCYCLE
GDI ENGINE
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Abstract: The Professional Internal Combustion Engine Flow Solver package, STAR-CD/ES-ICE
was used to create the motorcycle GDI engine grids and calculate the full-cycle in—cylinder
flow characteristics under two different piston geometries, and valve 1ifts and timings.
The results revealed that the cavity piston could result in larger turbulent kinetic energy
and stronger normal tumble ratio than the flat one. In the swirl ratio, the cavity piston
exhibits weaker, and different direction compared to the flat piston. By adopting
experimental valve 1ifts/timings, swirl ration in the cavity piston is enhanced, and the
swirl direction in flat piston changes. It concludes that using the proper valve strategy
is quite vital to manage the in—cylinder flow characteristics, and may enhance droplet
vaporization and improve fuel mixture preparation in the further GDI engine testing

Keywords: Gasoline Direct Injection, Piston Shape, Valve Lift/Timing, Numerical
Simulation
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(a)Cavity Piston (b)Flat Piston
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