ey D ELIfERS @i

2H B ARy B Wbl

Transition Process of a Vortex Ring
by

O. Mochizuki, M. Kiya, Y. Tanaka
Graduate School of Engineering,
Hokkaido University

Abstract  Velocity measurements of a vortex ring were performed by eight single hot-
wire probes arranged along the circumference of a vortex ring and synchronized with
visualization of the vortical structures using a thin laser-light sheet.  Turbulent
fluctuations appeared in a part of the vortex core at the beginning of transition. The
amplitude of the azimuthal waviness grew quickly during the transition process.
Intricate windings were observed in the turbulent vortex core. The complexity
disappeared and the turbulent fluctuation was damped in the final stage of the turbulent
vortex ring.  The onset of turbulence was observed at that part of the vortex core which
was curved towards the center.
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Fig.1 Experimental setup
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Fig.2 Cross sectional view of vortex ring in different x/D. x/D=(a) 4, (b) 7(¢) 9, (d) 15.
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Fig. 3 Velocity signature of vortex core in different x/D. x/D= (a) 4, (b) 7 (¢) 9, (d) 15.
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Fig. 4 Velocity signature of vortex core in different circumferential positions.
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