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Atomization Characteristics of Fuel Spray in Fuel Injector
in Gasoline Direct-Injection Engine
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Abstract

This paper presents the spray atomization characteristics of the high-pressure gasoline injector
for the direct-injection gasoline engine. The gasoline sprays of the injector were injected into a
pressurized spray chamber with a optical -access at various ambient pressures.

The atomization characteristics of fuel spray such as mean diameter, mean velocity of droplet
were measured by the phase Doppler particle analyzer system. In order to investigate the effect of
fuel injection pressure on the quantitative characteristics of spray, the global visualization and
experiment of particle measurement in the fuel spray were investigated at 3, 5 and 7 MPa of
injection pressure under different ambient pressure in the spray chamber.

Based on the results of this work, the fuel injection pressure of fuel injector in gasoline direct-
injection engine have influence upon distribution of the mean velocity and droplet size of fuel
spray. Also, the influence of injection pressure on the velocity distribution at various measuring
location were investigated.
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Fig. 1 Schematic diagram of experimental
apparatus
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Fig. 2 Influence of injection duration on injection
quantity of fuel
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Fig. 3 Effect of injection pressure on mean
droplet size
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Fig. 4 Effect of injection pressure on axial velocity
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Fig. 5 Influence of axial distance on SMD at 3MPa
of injection pressure
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Fig. 6 Influence of axial distance on SMD at SMPa

of injection pressure
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Fig. 7 Influence of axial distance on SMD at
7TMPa of injection pressure
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Fig. 8 Influence of axial distance on axial velocity

at TMPz of injection pressure
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at TMPa of injection pressure
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Fig. 10 Comparison of axial velocity and radial
velocity
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