A% G- &3

' FYDRAULICI ENGINEERING}

SV FEHAG

| ®Wifr | WES | BEWEIER | HTHTE | A% | XHTER | BRRREA
P A BRI T R AN TR M BRI AT

Research on the calculation of void fraction of bubble plume and its instability
pattern
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In bubbly two-phase flow, gas phase and liquid phase have different flow fields, respectively The relative velocity
between two phases depends on the motion characteristic of bubbles. The void fraction is a very important parameter to
describe the interaction of bubble dispersed phase. The relationship between movement mechanism and the experiment conditions
can be obtained by calculation and analysis of the void fraction distribution of the plume bubble. In this study, the void
fraction distribution can be obtained in high void fraction by image processing methods. The gray-scale image obtained by PIV
and gray value are attained by image pre-processing, and then the correlation and mutual relationship between the locally
averaged brightness of the bubble plume images and the real void fraction were obtained. This method was used to calculate
void fraction distribution under three different aspect ratios, and the result was used to analyze the impact of the void
fraction distribution and the structure of bubble plume in different conditions. It is found that this method is suitable to
measure the void fraction of gas-liquid two-phase flow When the aspect ratio is 1.0, the void fraction distribution does not
affect the pressure variation and the structure is stability. Whereas, if the aspect ratio is in the range from 1.5 to 2.0,
the structure is unstable when the pressure increases.
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