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Frequency Analysis for Disintegration Phenomena of Liquid Jet
(5th Report: Phase Spectrum Analysis of Disintegrating Liquid Jet in Coaxial Air Stream)
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Non-axisymmetric breakup phenomena of liquid jets in coaxial air stream were investigated by a
frequency analysis. A parallel sensor system to detect the wavy motion of liquid jets was used in the experiment.
Frequency and phase spectra of the sensor signals related to the wavy motions were calculated by a FFT
analyzer. Structure of liquid jet in air stream was discussed through the data of these spectra. As a result, it was
confirmed that the frequency spectrum of the laminar liquid jet in the air stream had continuous frequency
components. This result indicated that the wavy motion of the laminar liquid jet induced by the air stream had
irregular modes. When the wavy motion developed to the membrane-type breakup mode, positively
synchronized region was appeared in the phase spectrum. This result suggested that the membrane-type breakup

phenomena had relatively high axisymmetry.
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Fig.1 Experimental apparatus
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Fig.2 Experimental conditions and breakup mode
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Fig.3 Effect of air velocity on breakup length
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Fig.4 Photographs of jets
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Fig.5 Frequency spectrum of laminar jet in air streams
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Fig.6 Phase spectrum of laminar jet in air streams
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Fig.8 Frequency spectrum of turbulent jet in air streams
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Fig.9 Phase spectrum of turbulent jet in air streams
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