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Effect of Nozzle Configuration and Impinging Surface on the
Impinging Tone Generation by Circular Jets

Young-Pil Kwon and Jung-Bin Im

Key Words: Impinging Jet(3E A E), Circular Jet($1% A E), Preferred Mode(M 3 =R,

Convection Velocity(t] 5 4 ), Hole-Tone(& ¥)
Abstract

The effect of the configuration of the nozzle and the impinging surface on the characteristics of the
hole-tones has been experimentally investigated. It is found that the plate-tone is a special case of
hole-tones, where the hole diameter is zero. The jet velocity range for hole-tones is divided into the
low velocity region associated with laminar jet and the high velocity region with turbulent jet. The
frequency of the tone is that for the shear layer instability at the nozzle exit or that attainable by a
cascade of vortex pairing process with increase of the impinging distance. When the distance is longer
than one diameter the frequency decreases to the terminal value near the preferred frequency of the
column mode instability, in the range 0.23< S$14<0.53, where Sty is the Strouhal number defined by
fd/U,, f the frequency, d the nozzle diameter, and U, the exit velocity. While the convection speed of
the downstream vortex, in the present study, is almost constant at low-speed laminar jet, it increases
with distance at high-speed turbulent jet. As the frequency increases, the convection speed decreases in
the low frequency range corresponding to the preferred mode, in agreement with the existing
experimental data for a free jet.
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