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Study of breakup and dispersion processes of droplets in supersonic sprays by
laser probe

UEKI, Hironobu

3,600,000

180MPa 650m/s
1.9 0.1mm 4 15mm

90%

The supply pressure to the nozzle was 180 MPa at maximum, and the gas oil
was injected into the atmosphere at Bernoulli velocity of 650 m / s and Mach number of 1.9, that is,
supersonic velocity. A laser-2-focal velocimeter equipped with a microscale laser probe was used to
measure the velocity and size of spray droplets in a breakup process 4 to 15 mm away from a 0.1 mm
diameter nozzle hole.

As a result, it was clarified that 90% or more of the droplets measured at the tip of the spray at
the initial stage of injection were subsonic, under the condition that the average droplet velocity
in the spray reached the supersonic velocity in the middle of the injection period. Since the

droplet size at the spray tip is smaller than that in the middle of the injection period, it is
considered that the shock wave generated at the spray tip caused the droplet to breakup and slow
down.
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Fig.1 Light probe of L2F Fig.2 Spray measurement system
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(a) Initial stage of spray (b) Middle stage of spray
Fig.3 Spray image; D,=0.1mm, Miy,=1.4
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Fig.4 Time variation of droplet Mach number Fig.5 Variation of droplet rate for M>1 due to
; Dn=0.15mm, Min=1.4, z=4mm injection Mach number; D,=0.1mm, z=5mm
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Fig.6 Probability density distribution of droplets Mach number and droplet size; D,=0.1mm
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