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Vortex structures in the initial region of a round jet with an azimuthally deformed vortex ring by small synthetic jets
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Vortex rings are periodically formed in the initial region of a round jet and they change to a wavy shape in the azimuthal direction. In order to

investigate the relation between the azimuthal deformation of the vortex ring and the formation of the streamwise vortexes, we attempted to

artificially deform the vortex ring in the azimuthal direction by synthetic jets. The vortex rings azimuthally deform by introducing disturbances

through the small holes at a nozzle exit, so that the streamwise vortices are constantly generated in the round jet.
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Fig. 1 Experimental apparatus

Section 1

Section 2

Fig.2 Nozzle top with 6 holes and visualized sections

Fig. 3 Visualized streamwise cross-sections for jets
(a) Unexcited, (b) Section 1, (c) Section 2
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Fig. 4 Visualized horizontal cross-sections for jet
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Fig. 5 Measured values on the jet centerline by PIV
(a) Speed, (b) radial velocity, (c) Vorticity
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Fig. 6 Measured values horizontal cross-sections
atx/Do=2.0 by PIV
(a) Speed, (b) Vorticity, (c) Pressure
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