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One important method of a fuel injector design is to improve fuel injector spray break-up to produce smaller and
more disperse droplets. The demand for quantitative information on the atomization process has been increasing
recently. High speed photography is used when the phenomenon to be observed or visualized occurs too quickly for
normal human perception.

In this study, the time-series images of the spray behavior from different nozzle geometry of PFI and multi-hole
DISI were obtained with using ultra high-speed video camera that could record 102 frames at the rate up to 1 Mips
couples with a long-distance microscope and Barlow lens with backlighting method.

From this study, The atomization processes and detailed characterizations of the break-up of a liquid column
from PFI were identified; the direct microscopic images results were in good agreement with the results obtained from
LIEF, experimental results of wavelength were in good agreement with that from Kelvin- Helmholtz breakup model.
The process of breaking up liquid ligaments into droplets was investigated, a Weber’s analysis of predicated droplet
diameter from ligaments break-up was found to be applicable only at larger wavelengths. Experimental investigation
showed that exit velocity, droplet diameter and stability (wavelength) influence by PFI nozzle geometry. It has been
shown that experimental results for exit flow velocity of multi-hole DISI injector due to the variation of injection
pressure show good agreement with predicted results from nozzle flow model. Direct microscopic images method of
atomization process of PFI and PDA method give qualitatively similar trends for droplet size distribution and
quantitative similar value of SMD. It is observed that the mean droplets diameter of spray from multi-hole injector is
constant after certain time from injection at the location 60mm down stream from the nozzle tip at the same pressure.
The probability of collision and coalescence is very low in a PFL. The tangential velocity components of the smaller
droplets play a vital role in shape deformation during collisions and coalescence of the droplets. The empirical

equations will be applicable to the coalescence of droplets in a PFI.
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