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Instability of High-Speed Impinging Jets (1)
— Circular Jet —

Young-Pil, Kwon and Jung-Bin, Im
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Abstract

The characteristics of the unstable impinging circular jet is investigated based on the frequency
characteristics and the sound field of the impinging-tones. Two symmetric modes S1 and S2,
associated with low frequency and high frequency respectively, and one helical mode H have been
observed. At low speed the 52 mode is dominant and switched by the S1 mode as the speed
increases. When the jet speed is high the S1 mode is very active over the impinging distance from
half the nozzle diameter to its ten times, while the S2 mode occurs at shorter distance correspond-
ing to stage 2 and 3.The helical mode H seems unstable, likely to be influenced much by the
experimental environment, and occurs at relatively high speed with almost the same frequency
characteristics as the S2 mode. By estimating the convection speed of the unstable jet, it is found
that the ratio of the convection speed to the jet speed decreases with both Strouhal number and
Reynolds number and the speed of S2 mode is faster than the S1 mode. When the present
experimental results are compared with the previous investigations performed for the hole tone
and the impinging tone with a small plate, the S1 mode is found to be associated with the ring
vortex of large diameter with low speed, but the S2 mode with the vortex of small diameter with
high speed. In addition, the frequency is found to be influenced by the nozzle configuration but the
characteristics is almost the same. From the impinging distance and frequency range, it can be
deduced that S1 mode is related with the jet column mode and S2 mode with the shear mode.
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