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The Effect of Cross-flow on Liquid Atomization
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Abstract : The breakup processes and spray plume characteristics of liquid jets injected in subsonic air cross-flows
were experimentally studied. The behaviors of column, penetration , breakup of plain liquid jet and droplet sizes,
velocities have been studied in non-swirling cross-flow of air. Nozzle has a 1.0 mm diameter and L/d ratio=3.
Experimental results indicate that the breakup point is delayed by increasing air momentum, the penetration decreases
by increasing Weber number and the split angle is increased by increasing air velocity or decreasing injection velocity.
SMD increases according as increasing height or decreases in accordance with increasing air velocity. This
phenomenon is related to the momentum exchange between column waves and cross-flow stream. Droplet vector
velocities were varied from 11.5 to 33 m/s. A higher-velocity region can be identified in down edge region at Z/d = 40,
70 and 100. Lower-velocity region were observed on bottom position of the spray plume.
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Nomenclature v . dynamic viscosity coefficient
: . : densit
d : nozzle orifice diameter P . Y .
. . surface tension
L : nozzle orifice length
P . pressure .
P Subscripts
q  :jet momentum ratio, p,v?/p v’
T : absolute temperature a, air : cross-flow air
V . air-velocity b . breakup point location
a . -
Vi ¢ liquid injection velocity : + liquid injection
W. :weber number, 2d) /o
€ (pa,va )/ ! 1. A—I %
L : viscosity coefficient
d Amel v|PHIAY 4H EEE AR
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Fig. 1 Schematic of the experimental setup for studying liquid jet in cross-flow
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Fig. 4 The force diagram for the present phenomenological
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Fig. 5 Breakup point heights Yi/d of liquid jets in cross-flow
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Fig. 7 Split Angle of water jets from various cross-flow
velocities
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Fig. 6 Breakup point heights Xp/d of liquid jets in cross-flow
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Fig. 8 Split Angle of water jets from various injection
velocities
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