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The Study of the Breakup Mechanism of a Liquid Jet
by Using a High Speed Camera

Duck Jool Kim and Choong Won Lee

Key Words : Dimensionless Wave Number (F3-91  s}4), Cut-Off Wave Number (& gl =} 4),
Non-Sinuous Wave (] 2}els}), Surface Wave Displacement(Z=slel ulg]),
Growth Rate of Disturbance (i gtel A #<4%), Aerodynamic Force(&7]] =
%)), Non-Linear Effect(»] A8 Z3})

Abstract

The purpose of this study is to investigate the breakup mechanism of a liquid jet in a coaxial
air flow. By using the high speed camera, measured were the instantaneous change of the wave
length, amuplitude of disturbance, propagation velocity of wave and breakup length, and the
relationships between those data were examined. The shape of the surface of the liquid jet
appeared to be rather complicated and irregular. The growth rate of disturbance was not
constant, and was changed at the moment of 3ms prior to the disintegration of the liquid jet.
Simultaneously at this moment, the propagation velocities of the sequential waves were reversed
and the wave length was rapidly decreased.
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1. Water reservoir 2. Water pump
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5. Manometer 6. Pressure gauge
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9. Flow meter 10.
11. Stroboscope 12.
13. Close ring 14.
15. Surge tank

Fig. 1 Schematic diagram of expremental apparatus
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Fig. 3 Measuring procedure of displacement of sur-
face wave and wavelength on a liquid jet
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Table 1 Average period of drop formation(ms)

()

. frame number)

.l

MIEZ(ST/S) 0 10 14
0.6 1.93(5.8) | 1.60(4.8) | 1.13(3.4)
0.89 1.5 (4.5) { 1.26(3.8) | 1.0 (3)
1.14 2.26(6.8) | 1.43(4.3) | 1.1 (3.3)
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