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PIV Measurement on Ice Slurry Pipe Flow
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Abstract : Experimental studies on the characteristics of ice slurry flows in a circular
pipe is rare due to the deficiency of conventional measurement techniques. In this
report, the flow characteristics are quantitatively investigated by the use of PIV
technique concerning the Ice Packing Factor(IPF) and the power changes of pump
motor. It was experimentally verified that the power loss does not increase any more at

a certain IPF value.
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Fig. 1 Overall PIV system for ice slurry flows
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Table 1 Specification of motor pump.

Model PM-250PM
Voltage (V] 220
Power (W) 410

Total Head (m) 8

Fig. 2 Picture of test section for PIV
measurement.
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Fig. 3 NTSC(CCD camera signal) signal and
AOM signal.
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Table 2 Experimental conditions.

IPF
iy 0% | 10% | 15% | 20%
[m/sec]Re
0.10 ,

motor s
1744 | Amper(A) | 1.6 | 1.62 /| 1.68 | 1.7
0.20 motor’s
188 | Amper(a) | 16 | 1.62 1168 | 1.7
0.30 motor’s
5232 | Amper(A) 1.6 | 162|168 | 1.7

Fig. 4 Raw image of ice slurry flow at t=t0.
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Fig. 5 Instantaneous velocity profile at t=t0.
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Fig. 6 Mean velocity profile.
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Fig. 7 Pump power vs IPF.

—M—IPF 0% —®—IPF 10% --¢--IPF 15% --A--]PF 20%

360

TR PSS TUU S N

o (@ @ .

= 350 F

©

2 340 o .

0‘ -
330 — _

1700 2400 3100 3800 4500 5200
Re

Fig. 8 Power vs Re number for various IPF.
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Fig. 13 Comparison of velocity profiles for
various IPF,
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