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Frequency Analysis for Distribution Phenomena of Liquid Jet
(2nd Report: Wave Structure in the Dripping and Laminar Breakup Regions)
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Frequency analysis for the breakup phenomena on a liquid jet injected from a round nozzle into the
vertical direction was reported in the previous paper. It showed that the spectrum structure of the surface
wave depended on the breakup mode such as the laminar and turbulent breakup. In this paper,
characteristics of the frequency structure in the dripping and laminar jet region were investigated in detail.
On the power spectrum diagrams, the peak frequencies were traced from the nozzle exit to the breakup point,
and the increasing and decreasing behavior of the peak levels were analyzed.  The predominant peaks of the
spectrum were observed in the middle part of the jet, and their frequencies were conserved through the jet.
This result suggested that the growth of the surface wave at a local position were not influenced by the column
diameter of this position where the jet was elongated and its diameter was decreased by the gravity effect.
The growth of the peak in the spectrum was discussed with the Rayleigh wave theory which was applied on the
elongated jet.  This modified Rayleigh theory gave the location where the given wave should be amplified.
However the behavior of the frequency peaks suggested that the rapid growth of the wave was started after

where it passed the maximum growth rate point estimated by the theory.

From the conservation of the peak

frequency, it was also confirmed that the surface wave was fixed on the flow.
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Fig.3 Frequency characteristics at dripping region
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Fig.4 Spectrum structures of surface waves
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Fig.5 Behavior of peak components in the frequency
spectrum at Re=480 (Fig.2 @)
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Fig.6 Behavior of peak components in the frequency
spectrum at Re=1480 (Fig.2 @)
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Fig.7 Behavior of peak components in the frequency
spectrum at Re=1920 (Fig.2 @)
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Fig.8 Rayleigh wave frequency derived from local
diameter and velocity of jet
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Fig.9 Relationship between Rayleigh wave frequency and
peak frequencies at Re=480.
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Fig.10 Relationship between Rayleigh wave frequency and
peak frequencies at Re=1480.
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Fig.11 Relationship between Rayleigh wave frequency and
peak frequencies at Re=1920.
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