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ABSTRACT: The fundamental mechanism of a dispersed two-phase flow was investigated.
Experiments were carried out to understand how the particles behaves under the influence of
the particle size, shape, metamorphoses (bubble) and buoyancy of a single particle which is
ascending from the standstill water. Two CCD cameras were employed for image processing
of the behavior of the particles and the surrounding flow, which was interpreted with the
technique of correlation PIV (Particle Image Velocimetry) and PTV (Particle Tracking Veloci-
metry), respectively. The experimental results showed that the large density difference bet-
ween a particle and water caused high relative velocity and induced zigzag motion of the
particle. Furthermore, the turbulence intensity of a bubble was about twice the case of the

spherical solid particle of similar diameter.
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Fig. 1 Schematic diagram of experimental ap-
paratus (D=40 mm).

Table 1 Specification of particles

Diameter|Density

Particles d [mm] |0 kg/m3] Shape
5.6
Solid 71 860
95 Sphere

Solid_a 10 57.3
Solid_b 10 647
Solid_c 79 955
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Solid_d 94 233 [Major axis length 10.6 mm

Minor axis length 4.5mm

57
. Oblate ellipsoid
Bubble | | 118 ate clipsor
9.1
124 Oblate ellipsoidal cap
Stroboscope
Band
pass
filter
YAG laser

[}/’ Particle
\_/

A sheet of the laser
beam

Band High pass
pass filter D D filter
CcCco cco

camera camera
for PTV for PIV

YAG laser

i

Band pass

Cylindrical lens . i fitter
Band pass : (. E
filter ) | !
Ve il » i
ccp 71 y E
]
icamera forI GCD High pass :
PTV , !
Icamera for fitter x 4
1 PIV !
] )
| ' o | i
[
[
L Al

Pulse |
"l generator I-___

Camera control unit

Computer

Fig. 2 Schematic of test section and image
processing system.
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