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A PTV Applied to Measuring the Solid Particle Velocity
of Slurry Flow in a Vertical Pipe
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ABSTRACT: In this paper, particle velocity of slurry flow, a kind of solid-particle two phase flow, was measured by using a
particle tracking velocimetry. Particles are modeled by sphere-shaped glass whose diameters are 3mm, 5mm, and 7mm. At first, a
particle which is falling in the water is captured and analyzed to give their free falling velocity. The falling velocity was very high
up to about 4mysec in the air, which needs special algorithm for the accurate measurement. For the upwelling slurry flow in the
straight duct, there are some noises caused by cavity. However, the effect was so small that it does not affect the measurement of

large particles.

From the preliminary study of applying the PTV to measurement of particle movement in slurry flow, we could find out the optimum
value of parameters; threshold value, searching area radius and correlation area size.
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Fig.1 A Schematic Diagram of Calculating
Velocity of a Particle
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Fig.2 An Exemplified Pulse Arrangement in Video
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Fig.3 Separation of a Frame Image into Odd and
Even Field
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Fig.6 A Schematic Diagram of the Slurry Pumping
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Fig.7 An Exemplified Raw Image Captured by
CCD Camera
(Particle Diameter = 3mm)
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Fig.8 Even and Odd Field Separated from the

Raw Image

Fig.9 A Final Vector of Moving Particle at
a Time Step
(Particle Diameter of 3mm)
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Fig.10 A Time History of Particle Velocity of

Diameter 3mm

b) A% Tmm - ¥% AF43

2o g AR Tmm Yol i Ad@ZHoitk. gA
9] 3717} A4 Fig. 113 Zo] 3mm YARTIE A9
4 F AUT}. ol E MFgId E YR
A7e Fig 119 23, o] ¥ ZHdS Aelstd
= 9B E Fig.12¢ Zt}h. o]=gd £=23& o =
# wich Fake] Ao E &k WEE Fig 129
TAt Hgith 3mm YAbel Aol wlE HA
gkl WEe] 27 AdAT HEdze WHIle AT
g & o+ ek dAby ¥HE gGEss
0.489m/secE A= v}

=
L

—216—



Fig.11 An Exemplified Raw Image Captured
by CCD
- Free Falling of Particles of Diameter 7mm
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Fig.12 Even and Odd Field Separated from
the Raw Image

Fig.13 A Final Vector of Moving Particle
at a Time Step
(Particle Diameter of 7mm)
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Fig.14 A Time History of Particle Velocity of
Diameter 7Tmm
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Fig.15 A Time History of Particle Velocity of
Diameter 7mm

Fig.14 An Exemplified Raw Image Captured
by CCD
- Lifting of Particles of Diameter 7mm

Table 3 Comparison of the Free Falling Velocity by
PTV with the Manual Measurement
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Fig.16 A Final Vector of Moving Particle at a
Time Step
(Particle Diameter of 7mm)
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