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Relationship between Artificially Wavy Deformed Vortex Rings and Separated Flows in a Round Jet
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Vortex rings are periodically formed in the initial region of a round jet and change to a wavy shape in the azimuthal direction. It is

suggested that the azimuthal deformation of vortex rings is affected by streamwise vortices. In order to investigate the relation between

the azimuthal deformation of the vortex ring and the streamwise vortices, we attempted to artificially deform the vortex ring in the

azimuthal direction by synthetic jets. The vortex rings azimuthally and wavily deform, and at this time the streamwise vortices are

generated at certain locations in the round jet. When the vortex ring and the streamwise vortex interact with each other, the vortex ring

deforms to a wave shape, and the streamwise vortex deforms to be attached to the wave-shaped vortex ring. The flow induced by a

pair of streamwise vortices forms a separated flow like a side jet.
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Figure 1. Streamwise cross-sections ((a) Unexcited, (b)

Excited) and horizontal cross-section at x/Dy = 2.0.
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Figure 2. Time series images and vorticity fields of excited
jetatx/Do = 2.0.

Figure 3. 3D image.
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Figure 4. A model of vortex structues and separated flow.
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