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Spray Breakup Characteristics of a Swirl Injector
in High Pressure Environments
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Dongjun Kim*, Ji-Hyuk Im*, Taeok Khil*, Poonggyoo Han** and Youngbin Yoon

ABSTRACT

The spray and breakup characteristics of swirling liquid sheet were investigated by
measuring the spray angle and breakup length as the axial Weber number We was
increased up to 1554 and the ambient gas pressure up to 4.0MPa. As Wey and ambient
gas density increased, the disturbances on the annular liquid sheet surface were amplified
by the increase of the aerodynamic forces, and thus the liquid sheet disintegrated near
from the injector exit. The measured spray angles according to the ambient gas density
were different before and after the sheet breaks. Before the liquid sheet breaks, the spray
angle was almost constant, but once the liquid sheet started to breakup, the spray angle
decreased. And the breakup length decreased because of the increase of the aerodynamic
force as the ambient gas density and We, increased. Lastly, the measured breakup length
according to the ambient gas density and We; was compared with the result by the linear
instability theory. We found that the corrected linear instability theory considering the
attenuation of sheet thickness agrees well with our experimental results.
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Table 1. Experimental conditions

8.73 0] A

ol kI AT
o 2 =

Parameters

Values

simulant

Mass flow rate [g/s]

water

8.73

-2521

injection pressure
[A4Pa]
axial Weber number
e,

0.061

0.133 | 0.207 | 0.281

365 564 762

0.355

960

0.429 | 0.504

1157 | 1336

0.579

1557

pressurizing gas

nitrogen

ambient gas pressure
[A4Pa]

density ratio o (107%) 112

0.1

0.2 0.5

2.25 5.62

10

11.24

2.0

2249

4.0

44.98

r Water inlet

—>| |<— do = p2mm (orifice diameter)

Section A-A

d =

¢Tmm

(tangential inlet diameter)

Fig. 1. Swirl injector design
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