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Abstract

Co-Axial Air Flow ([ElEE5),

23470 }t), Initial Disturbance (5

The purpose of this study was experimentally to investigate the disintegration process and
disintegration mechanism when co-axial air flows vertically for the longest smooth liquid jet.
These were affected by liquid velocity, air velocity, air-to-liquid diameter ratio, nozzle shape, and
air-liquid contacting position. That is, this process of disintegration of the liquid jet was similar
to that occurred when liquid pressure was increased. At Reynolds number of 10,000 and below, the
changes in the breakup length represent different tendency according to liquid flow rate. The
influence of air flow on the disintegration of liquid jet was different according to air-to-liquid
diameter ratio, air orifice diameter, nozzle shape and contacting position of liquid and air. In
particular, when the tip of liquid nozzle was inside the air orifice, the effect of air flow was the
larger than outside the air orifice. The effect of liquid mass flow rate on the change rate of the

breakup length was also different.
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Fig. 1 Schematic diagram of expremental apparatus

1. Water reservoir 2. Water pump

3. Needle valve 4. Bypass valve
5. Manometer 6. Pressure gauge
7. Compressor 8. Liquid gauge
9. Flow meter 10. Atomizer

11. Stroboscope 12. Camera

13. Surge-tank
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Table 1 Experimental conditions

Liquid Water
Air velacity (m/s) 0-40
Liquid flow rate(g/s) 0-1.0
Air nozzle dia(mm) 4, 6, 8, 10
Liquid nozzle dia (mm) 0.4, 0.7, 1.6
Air Reynolds No. 0-20,000
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(@) Ua=0m/s

{¢) Ua=14m/s
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(b) Ua=10.78m/s

d) Ua=20.6m/s

Fig. 2 Synchronized instaneous photograph
(Mi=0.54g/s, Ul=1.4m/s, d=0.7mm, ) =8mm)
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Fig. 3 Breakup length of water jet
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