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Transient Breakup Phenomena of Initial Spray from
High-Pressure Swirl Injector
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Abstract

The disintegration process of initial spray from high-pressure swirl injector was investigated
at different injection pressures. The transient breakup phenomena that were difficult to observe
at high injection pressure were easily observed at the low injection pressure of 0.4MPa. The effect
of fuel remained inside a nozzle hole volume on the penetration of initial spray was also inves-
tigated. The disintegration process of initial spray could be classified four regions: the formation
of mushroom shape, the first collision, the second collision, and the development of spray. The
liquid film of cup shape was particularly found in the second collision region, and the growth ratio
of its length and width at low and high injection pressures were compared.
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Fig. 2 Tip configuration of high-pressure swirl in-
jector.
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Fig. 4 Temporal change in the structure of initial spray (P;=0.4 MPa, 4t=
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Fig. 5 Temporal change in the structure of initial spray (Pi=5 MPa, 4t,=5 ms).
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Fig. 6 Temporal change in the structure of inital
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MPa, 4t;=5 ms).
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