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Introduction

Vortex ring is a common phenomenon in nature, like a
bobble ring created by a dolphin and smoke ring expelled
from a smoke’s mouth. Unlike circular vortex ring, elliptic
vortex ring will have oscillatory deformation because it
will have various induced velocity cause by different
curvature.

In this study, we observed how the elliptic vortex ring
deform. In addition, we fitted it by quadratic curve to
compare circular vortex ring and the elliptic vortex ring in
different aspect ratio.

Theory

When injecting a group of fast moving fluid into a stationary fluid, the
interface between two fluid in different velocity will have viscous friction.
It will slow down the outer layer of fast moving fluid and try to rotate the

surrounding fluid.
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Fig. 4. Evolution of the vortex ring in schematic diagram.

d - The velocity dv caused by the curved vortex filament dl, which gives the
Fig. 1. Evolution of the a
Biot-Savart Law by analogy:
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The nozzle can inject small amount of pigment ,let the vortex ring easier to AT 13
be observed. The washer which is stuck to the balloon can be attracted by
the electromagnet. Pulling back the electromagnet at fixed distance and

: , T e
turns off the pom'/er s'upply, the nozzle will gengrate a vortex rlr‘ng. dl T @ o
When a vortex ring is generated, the water will come out quickly from the \—”

c
: i ) . ) r ofstrengthT Direct) f Y \3 " A
nozzle, which will bring out the pigment from the small gap in front of the rection of 1y @

At half-cycle

nozzle. av P motion
Pigment entrance
|

Fig. 5. An example of the vortex filament. Fig. 6. The trajectory of elliptic vortex ring in
—— — — o | schematic diagram [1].
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Fig. 2. Experimental setup in schematic diagram. Fig. 3. The schematic diagram of Therefore, the eIIiptic vortex ring has a variable curvature in different part,
nozzle in sectional view. . . . .
so that the vortex ring will deform during the motion [2].
Procedure
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Results and Discussion
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