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Study of droplet breakup process in transonic spray by micro laser probe
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Measurements of temporal and spatial changes in the velocity and size of droplets
of transonic diesel fuel sprays were conducted near the nozzle orifice by a laser 2-focus velocimeter
(L2F). The injection pressure was set at 40 and 135MPa. Measurement positions were located at 10 mm from
the nozzle exit. The distance between droplets in the direction of droplets’ flight was determined by
multiplying the droplet velocity and the time interval between 2 droplets sequentially passing the
measurement volume. The result showed that the droplet size near the spray center was larger than that at
the periphery of fuel sprays. When the injection Mach number became higher, the size of droplets became
larger. The number density at the center of fuel sprays was lower than that at the periphery of fuel
sprays.



27 8
13 (ICLASS 2015: 13th
International Conference on Liquid
Atomization and Spray Systems)
254
2
2
@ 2
L2F 1 F
3um L 20pm
S 20um
2
2
L,
L,
t; 480MHz
L2F 2
S t,
u=> &)
tl

L, t,

2 3_F @

Droplet

«S .
Up- 1190, | | Down-
Focus Focus
PRl PR Y PR
' \ \ LY
/1"' ! !
» - - ’ A - - ': A - - ’:
Droplet : :
Up-signal :
Down-Signal : | I
Clock
Signal

o] |ty

Fig.2 Time-of-flight and time-of -scattering
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Fig.3 Fuel spray measurement system
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Fig.4 Fuel spray measurement system
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Fig.5 Time variation of velocity
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Fig.6 Time variation of size
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Fig.7 Radial distribution of velocity
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Fig.8 Radial distribution of size
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