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Frequency Analysis for Distribution Phenomena of Liquid Jet
(1st Report: Frequency transition of the Jet Surface Wave)
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This paper presents a frequency analysis to investigate the disintegration phenomena of liquid jet injected
from a round nozzle. Wave motions on the surface of the liquid jet at various axial positions were detected by
a photo sensor. They were processed by a FFT analyzer, and the spectrum structure and main frequency were
extracted under the various Reynolds number conditions of the jet. In the laminar jet region, discrete peaks of

spectrum components were observed on the breakup point.

In the turbulent jet region, it was confirmed that

the broad band components appeared in the spectrum. The frequency vs. jet Reynolds number curve was
obtained by the measurement of the mali'n frequency at breakup point under the Reynolds number ranged from
laminar to turbulent flow. Results showed that the curve of main frequency was very similar to the curve of

breakup length.
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Fig.5 Time series of signal intensity and power spectrum for
droplet formation
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Fig.6 Time series of signal intensity and power spectrum for
laminar breakup of a jet
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Fig.7 Time series of signal intensity and power spectrum for
turbulent breakup of a jet
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Fig.8 Spectrum structures of surface waves on jets
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Fig.9 Photographs of jet surface wave
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