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Phase Criterion of the Feedback Cycle of Edgetones
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Abstract
The phase criterion of the feedback cycle of low-speed edgetones has been obtained using the
jet-edge interaction model which is based on the substitution of an array of dipoles for the
reaction of the wedge to the impinging jet. The edgetone is produced by the feedback loop
between the downstream-convected sinuous disturbance and upstream-propagating waves gener-
ated by the impingement of the disturbance on the wedge. By estimation of the phase difference
between the downstream and the upstream disturbances, the relatioship between the edge distance
and the wavelength is obtained according to the phase-locking condition at the nozzle lip. With
a little variation depending on the characteristics of jet-edge interaction, the criterion can be
approximated as follows: i/ A+h/iA=n—1/4, where /; is the stand-off distance between the
nozzle lip and the edge tip, /1 is the wavelength of downstream-convected wave, A is the
wavelength of the upstream-propagating acoustic wave and n is the stage number for the
ladder-like characteristics of frequency. The present criterion has been confirmed by estimating
wavelengths from available experimental data and investigating their appropriateness. The
above criterion has been found to be effective up to 90° of wedge angle corresponding to the
cavitytones.
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