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Analysis of Spray and Flow Fields for Development of
Spark-ignited Direct Injection Engine
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ABSTRACT

For development of SDI(Spark-ignited Direct Injection) engine, stratified mixture formation
with adequate strength at spark plug was required in wide range of engine operating con-
ditions. So, spray structure under high ambient pressure and spray distribution after impinge -
ment on piston bowl in motoring engine was visualized by using laser equipments, Also, in-
cylinder bulk flow structure was measured by using PIV (Particle Image Velocimetry) system.
Counter-rotating tumble port and bowl piston was found effective to conserve bulk motion
directed to spark plug in compression stroke. In addition, mask attached near valve seat in

intake port was proposed to attenuate conventional tumble component and enhance counter-
rotating tumble component.

27|80 : Spark-ignited Direct Injection(7F&d 24 EA}). Stratified Charge(Z4871]), Spray
Visualization(‘Z5-7}4|3}), Particle Image Velocimetry(PIV)
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Fig.1  Experimental apparatus
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Fig.3 Behaviour of spray impingement on flat piston in central Inj.(SOI: BTDC 60)
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Fig.4 Behaviour of spray impingement on flat piston in side Inj.(SOI:BTDC 60)
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-ig.8 Behavior of spray impingement on bowl piston in intake side Inj.(SOI: BTDC 50)
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