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Numerical Analysis of the Flow Characteristics in Intake-Port Piston
Head Configurations in a Gasoline Direct-Injection Engine.

Chan-Guk Park, Hyung-Koo Park, Myung-Taeck Lim

In this paper, the characteristics of flow resulting from the configurations of
piston head and intake-port of the cylinder in a gasoline-direct-injection engine
are investigated numerically. Calculations are carried out from intake process to
the end of compression. GTT code which includes the third order upwind
Chakravarthy~-Osher TVD scheme and k¥ - & turbulence model with the law of
wall as a boundary condition. As a result, a piston head with a smaller radius of
curvature and larger radius gives stronger reverse tumble. It is also shown that
as the maximum tumble ratio increases by the configuration of the intake-port
the tumble ratio at the end of compression stroke increases. It is concluded that
flows at the end of compression stroke can be controlled by the optimum design
of intake-port and piston head.
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Table 1 Specifications and Operating Conitions
for the Calculation

Engine Type 4-stroke, 4-valve

Bore, Stroke 78mm, 70mm
Compression Ratio 9.8

Engine Speed 1500rpm
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Fig.3 Types of Intake-Port
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Fig4 Tumble Ratios for Type 2-A

Fig5 Velocity vectors in Intake Process
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Fig.6 Velocity Vectors in Compression Process
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Fig.7 Tumble Ratios Depending on Types
of Piston Head 1, 2 and 3
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Fig.10 Disributions of Turbulent Kinetic Energy
Dependig on Types of Piston-Head
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Fig. 11 Tumble Ratios Depending on Types of
Intake-Port
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Fig.12 Tumble Ratios
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Fig.13 Turbulent Kinetic Energy Depending on
Types of Intake-Port
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Fig.14 Turbulent Kinetic Energy Depending on
Types of Piston Heads with the Intake
Port of Type C

(d) Piston Head Type of 1 with Partition

Fig.15 The Distribution of Turbulent Kinetic Energy
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