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ABSTRACT: This paper deals with interaction between two bubbles or particles and flow
around them, visualized by a moving object flow image analyzer(MOFIA) consisting of a
three-dimensional (3D) moving object image analyzer(MOIA) and two-dimensional particle
image velocimetry(PIV). The experiments were carried out for rising bubbles or particles of
various densities, sizes, and/or shapes in stagnant water in a vertical pipe. In the MOFIA
employed, 3D-MOIA was used to measure particles or bubbles motion and PIV was used to
measure fluid flow. The experimental results showed that the interaction was characterized
by the shape, size and density of two particles or bubbles.
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Fig. 1 Schematic diagram of experimental ap-
paratus(D=40 mm).

Table 1 Specification of particles and bubbles

employed
Particles Dlam.eter Of |Density sh
/bubbles .equwalent [kg/ma] ape
diameter[mm]
5.6
Solid 7.1 860
9.5 Sphere
Solid_a 10 57.3
Solid_b 10 647
. Oblate ellipsoid
cs)gl';‘:; 9.4 233 |Major axis length 10.6 mm
Minor axis length 4.5 mm
8.0
Bubble 19(500 1.205 Oblate ellipsoid
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Fig. 2 Schematic of test section and MOFIA
system.
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Fig. 3 Particles motion and velocity field
(Solid_9.5).
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Fig. 5 Bubbles motion and velocity field(Bub-
ble_10).
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(a) Solid_9.5 (b) Solid_oblate
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Fig. 6 Trajectories of particles/bubbles(x-y).
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Fig. 8 Rising velocity(bubbles).
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