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Effects of the Internal Flow in a Nozzle Hole
on the Breakup Process of a Liquid Jet
(1st Report: Measurement of the Disturbance of the Internal
Flow in the Nozzle Hole by Acceleration Transducer)
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The purpose of this investigation is to clarify the atomization mechanism of a high speed liquid jet, inquiring
into the mutual relationship between the internal flow and the disintegration behavior of the liquid jet. To make
clear the effect of the internal flow in the nozzle hole on the spray characteristics, the vibration accelerations
associated with the disturbance in the nozzle hole were measured by using a piezoelectric acceleration transducer.
Experiments were performed under ranging from decompression (0.008MPa) to high (3.1MPa) ambient pressures
by using transparent nozzles with various the ratios of hole length to diameter L/D. It was shown that the
vibration acceleration level VAL was proportional to the magnitude of the disturbance in the nozzle hole. As a
consequence of this study, it has been clarified that one of the important factors in the disintegration process of
the liquid jet was the disturbance of the liquid flow resulting from the cavitation phenomena.
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1. Ruby Laser 13. Vaccum Pump
2. Lenses 14. Air Bomb
3. Mirror 15. Accumulator
4. Cylindrical Lens 16. Air Compressor
5. Micro Flash 17. High Pressure Pump

18. Plezoelectric Acceleration
Transducer

19. Amplifier

20. FFT Analyzer

21. Personal Computer

22. Oscilloscope

6. Pressure Gauges
7. Injection Nozzle

8. Pressure Vessel

9. Screen Detector

10. Camera

11. Needle Valve

12. Needle Valve
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Fig.1 Schematic of experimental apparatus
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Fig.3 Internal flow in a nozzle hole and disintegration behavior of jets

(Effects of the hole length)
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