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Behavior of a Bubble in Decaying Swirl Flow inside
Circular Tube

Kyuwon Namkoong
School of Mechanical & Automotive Engineering

<Abstract>

In this work, the motion of single bubble, in a decaying swirl liquid flow, which was
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created by tangential liquid injection into main liquid flow at the periphery wall of the
tube, was studied. The equations of motion governing the bubble behavior were
derived and solved numerically by using experimental relations of liquid velocity
published already.

The motions of. bubble, in axial direction, can be divided into two patterns ; the one
is moving downstream always and the other is moving upstream after some travel to
downward, depending on the initial position of bubble and initial swirl intensity of
liquid.

In tangential and radial direction, the bubble decelerates as it approaches the center
of the tube. But, in the flow with high swirl intensity, the bubble has a finite radial
and tangential velocity as it reaches the center, therefore the bubble may oscillate
around the center of the tube. And the smaller bubble moves radially slowly due to the
larger drag force per unit volume of gas experienced by the smaller bubble, while the
axial distance travelled by the bubble before it reaches the center decreases as the
bubble size increases.
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Fig. 4. Effect of initial momentum ratic M, and bubble initial location zs/D on bubble travel
distance and velocity at Re= 6 - 10* (U,, = .59m/s)
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Fig. 5. Effect of axial Re on travel distance and bubble velocity at. constant initial
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Fig. 6. Effect of bubble size on bubble trajectories, and travel distance and velocity in z
direction at Re=4-10*(U,, = 0.39m/s), =2, z,/D=2.
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