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An Experimental Study on the Generation of Air-core with Swirl Flow
in a Horizontal Circular Tube

Tae-Hyun Chang?

Abstract : An experimental investigation was performed to study on the generation of air
bubble and air core with swirling flow in a horizontal cicular tube. To determine some
characteristics of the flow, 2D PIV technique is employed for velocity measurement, in
water. The experimental rig is manufactured from an acryl tube. The test tube diameter
of 80mm, and a length of 3000mm. The used algorithm is the gray leve cross-correlation
method(Kimura et al. 1986). An Ar-ion laser is used and the light from the
laser(500mW) passes through a probe to make two-dimensional light sheet. In order to
make coded images of the tracer particles on one frame, an AOM(Acoustic-Optical
Modulator) is used.

The maximum axial velocities showed near the test tube wall at y/D = 0.1 and y/D =
0.9 along the test tube. The higher Reynolds number increase, the lower axial velocities
are showed in the center of the test tube.

The air bubbles are generated from Re = 10.000 and developed into air core from the
recirculating water pump rpm equal 30Hz. The pressure and temperature are measured
across the test tube at X/D=3.33.
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Nomenclature 4dP: Pressure drop.
r ' Local radius
A Cross-sectional area of the test tube. R Radius of the test tube
D : The diameter of the test tube. Re @ Reynolds number.
L : The length of the test tube. U * Local axial velocity.
m : Mass flow rate. U : Mean axial velocity.
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v : Radial velocity.

X : Axial length.

X/D: Non-dimensional length.

y : Radial distance from the tube wall.
r ! Shear stress.
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Fig. 3 Cross section views through the swirl
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