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A Study on the Flow Characteristics of Liquid Phase in Air-Water Model
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Abstract : In the present study, the gas injection system based on air-water model was designed to investigate the flow
characteristics of liquid phase. A PIV system was applied to analyze the flow pattern in a ladle which gas started to rise
upward from the bottom. Gas flow is one of most important factors which could feature a flow pattern in a gas injection
system. As the gas injected into the liquid, the kinetic energy of bubble transfer to liquid phase and a strong circulation
flow develops in the liquid phase. Such a flow in the liquid develops vortex and improve the mixing process. Due to
the centrifugal force, circulation flow was well developed near both wall sides and upper region respectively. Increasing
gas flow was helpful to remove dead zone but, weak flow zone still exists in spite of the increasement of gas flow rate.
Key Words : PIV, liquid phase, centrifugal force, vortex, dead zone
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Fig. 1. Schematic diagrams of PIV system
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Table 1. Experimental conditions of PIV system

Item Specification
Light source Argon-lon faser
Visua_\limtion Sheet light LLS probe o
equipment Image board ( M&%}iﬁxen
Image Processing Cactus'2000 N
working fluid Air & water
Measuring Temp. R
condition Particle nylon 12
Calculation time 30 frame / sec

Table 2. Injection conditions for the visual studies in air-
iniected water ladle

Gas flow [ms] | Gas velocity [mis} | Temp. of air

Case | | 06283x104 8021 2T
Case Il |  1.2566x104 160.43 2T
Case Il | 2.703x104 42 nC
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Fig. 4. Averaged kinetic energy on the circulation of liquid
using PIV system
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