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Numerical Study on the Effect of Injection Direction on Mixture

Formation Characteristics in DISI Gasoline Engine

Taehoon Kim*, Sungwook Park

st

ABSTRACT

Rising oil price and environmental problems are causing automotive industry to increase

fuel efficiency. Improved fuel -efficiency

in gasoline engine was made possible by

development of DISI gasoline engine. Since fuel is injected inside cylinder directly,
in—cylinder temperature can be reduced than multi-port injection engine and this leads to

increased compression ratio. However, engine performance

is largely dependent on

mixture formation process due to in-cylinder fuel injection. Especially for spray guided
and air guided DISI gasoline engine, injection direction is important factor to mixture
preparation. It is because interaction between intake flow and spray affect fuel-air

mixture. Hence, in this study,

mixture formation characteristics were analyzed by

varying injection direction using KIVA 3V releaseZ code. Residual gas was considered
for assuming combustion. Therefore, initial condition for in-cylinder temperature was set
equal to the end state of exhaust stroke of combustion cycle. Since angle between
intake air flow direction and spray direction affects fluid flow and evaporation field,
mixture distribution was affected by fuel injection direction dominantly.

Key Words : DISI(Z EA}2]

B2 3}), Mixture(£%7]), Injection Direction(FAF3k),

Intake Flow(& 7]+ %), Tumble Flow(¥ &#%)
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Fig. 1
original case(left-top),
plus 10degree(left-bottom),
(right-bottom)

Initial air-fuel mixture development for
minus 10degree(right-top),

exhaust port side
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Fig. 3 Turbulent Kinetic Energy for various

injection direction at BTDC 20degree
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Fig. 2 Inhomogeneity index for various injection
direction at BTDC 20degree
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