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Abstract

Recently GDI(Gasoline Direct Injection) engine is spot-lighted to achieve higher thermal efficiency
under partial loads and better performance at full loads. To realize this system, it is essential to make
both stratified combustion and homogeneous combustion. Spray pattern must be optimized according to
injection timing because ambient pressure in combustion chamber is varied with crank angle. In this
experimental study, two types of visualization system such as laser scattering method and schlieren
method were developed to clarify the spray behavior during on intake stroke. As the ambient pressure
increases, the penetration length and spray angle show a tendancy to decrease due to rising resistance
caused by the drag force of the ambient air. Distribution of injected fuel on intake stroke has a
significant effect on homogeneous mixture in the cylinder. These results provide the information on
macroscopic wall-wet growth in the cylinder and design factors for developing GDI injector.
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Fig. 1 Schemetic diagram of mie-scattering and
schlieren method
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Fig. 2 Schematic diagram on the adherent location
and offset angle of GDI injectors
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Table 1 specification of GDI injectors
Spray L
Injection Spra;
factor ! It)t Y Offset angle
Injector pressure | pattern
A 10MPa Solid 20°
B 10MPa Solid 0°
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Fig. 3 Comparison of spray patterns according
to ambient pressure
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Fig. 4 Comparison of penetrations and spray
angles according to ambient pressure
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Fig. 5 Visualization of steady-flow to time after
injection start
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Fig. 6 Visualization of steady-flow according to

change suction differential pressure
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Fig. 9 Visualization on vapor phase according to time after injection start
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