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Spray Behaviors and Characteristics of Droplet Distribution in GDI
injector
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Abstract

This paper describes the macroscopic behavior and atomization characteristics of the high-
pressure gasoline swirl injector in direct-injection gasoline engine. The global spray behavior
of fuel injector was visualized by shadowgraph technique. The atomization characteristics of
gasoline spray such as mean diameter and mean velocity of droplets were measured by the
phase Doppler particle analyzer system. The macroscopic visualization and experiment of
particle measurement on the fuel spray were investigated at 7 and 10 MPa of injection pressure
under different spray cone angle.

The results of this work show that the geometry of injector was more dominant over the
macroscopic characteristics of spray than the fuel injection pressure and injection duration. As
for the atomization characteristics, the increase of injection pressure resulted in the decrease
of fuel droplet diameter and the atomization characteristics differed as to the spray cone angle.
The most droplets had under 25um diameter and for the large droplets(upper 40um) as the
spray grew the atomization presses were very slow. Comparison results between the measured
droplet distribution and the droplet distribution functions revealed that the measured droplet

distribution is very closed to the Normal distribution function and Nukiyama-Tanasawa’ s
function.
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