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Abstract: The gas liquid two-phase flow is a kind of complex gas-liquid flow morphology produced
in the process of oxygen-bearing aeration, whose flow type and flow morphology are of important
effect upon the operation of aerating reactor. In this study, the high-speed camera is used to ob-
tain the original images of bubble plume flow field and then the void fraction parameters of the
bubble plume flow are studied through the image processing and numerical calculation to measure
the distribution of void fraction value in bubble plume flow and in combination with plume swing
frequency, the plume flow movement condition under the different aspect ratios are analyzed.
The research result indicate that when the aspect ratio of aeration device is 1. 0, the flow field dis-
tribution of gas-liquid two-phase flow is even with stable frequency spectrum so as to form the
stable gas-liquid circulation, whereby making the bubbles study longer in the liquid phase in such
a way that oxygen transmission efficiency can be effectively raised and aeration performance can
be improved greatly.
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Fig. 1 The schematic diagram of experimental system
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Fig.2 The correlation curve between the bubbles average
grayscale and projection void fraction
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Tab.1 Experimental conditions

TH Q (10°m'/s) H/W R/mm =R/ %

1 3.95 1.0 1.12 10.0

2 3.46 1.5 1.05 9.0

3 2.95 2.0 0.98 8.0
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3 The bubble plume, average grayscale and void fraction distribution at aspect ratio of 1.0
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Fig.4 The bubble plume, average grayscale and void fraction distribution at aspect ratio of 1.5
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Fig.5 The bubble plume, average grayscale and void fraction distribution at aspect ratio of 2. 0
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Fig. 6 The frequency spectra of bubble plume

oscillation at different aspect ratio
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