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Simulation on internal flow field
characteristic of ultrasonic
atomizer based on CFD
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Abstract: In order to improve the effect of spray nozzle, the
ultrasonic theory was applied to the liquid jet atomization, the
flow field characteristics of
and the

numerical model of internal
ultrasonic atomization nozzle were established ,
different nozzle jet pressure inside the distribution of velocity

field were simulated by fluid simulation software CFD. The
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numerical calculation results show that the ultrasonic velocity
distribution obviously enhances the nozzl turbulence effect,
thus improves the atomization of liquid. Along the axis of the
nozzle inside, the parabolic trend of speed show increases
firstly and then decreases. With the increase of droplet jet
pressure, the internal velocity and turbulence effect is
strengthened. The ultrasonic atomization nozzle design provides a
good theoretical basis. By comparing to other types of nozzle,
ultrasonic  atomizing spray nozzle

efficiency significantly

increased, it shows that ultrasonic is applied to nozzle area is

feasible.
Keywords: ultrasonic nozzle; atomization characteristics;
velocity distribution
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Fig. 1 Structure diagram of supersonic nozzle 2
Fig. 2 Grid of model

1

2.1 Tab. 1 Calculation parameters

/ mes™ 30
/ kg m™ 998.2
/ kg+ mes - 0.001 003
u
P pE o 1
t X /Pa 101 325
p u v ° s 1.0x10%

107

NN p 3.1

pu;u; Bousinesq
— w w2 w,
- W =y L +4 —76[ + it k o 3
pu; =M, x5 % 3 O Pt o 3 4 2 mm.
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Fig. 3 Velocity vector distribution cloud in nozzle inside
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Fig. 4 Speed cloud in nozzle inside
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Fig. 5 Axial velocity distribution diagram on axis of nozzle
inside
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Tab. 2 Atomization efficiency comparison

Y

SMD/pm 180 135 85 35
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