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Merging process of vortex rings in a round jet
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Ifaround jet becomes to a turbulent jet, vortex rings are generated in the initial region. Two vortex rings usually merge and one vortex

ring is generated. The merging process by three vortex rings is found by cross-sectional images of a visualized jet using a high-speed

camera and a laser sheet.
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Figure 1. Experiment apparatus

Table 1. Experimental conditions
Nozzle diameter Do 8 mm 16 mm
Temperature 246 C 245 C
Issuing velocity Uco 9.71 m/s 4.86 m/s
Reynolds number Re 5,000
Laser output 3.18W
Shutter speed 1/12,661 s
Frame rate 12,500 fps
Shooting resolution 1,024 X 512 pixel
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(@) Overall view

(b) Enlarged view of the vortex ring portion
Figure 2. Merging process of two vortex rings
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(@) Overall view

(b) Enlarged view of the vortex ring portion

Figure 3. Merging process of three vortex rings
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(a) Merging process of two vortex rings (Do = 8 mm)
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(b) Merging process of three vortex rings (Do = 16 mm)
Figure 4. Time displacement of visualization image
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