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Experimental study by the fast electrical impedance
tomography technique on gas-liquid slug flow
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Abstract: In the study of gas-liquid two-phase flow, the flow field characteristics as phase distributions, velocity
profiles etc. are important for understanding the gas-liquid flow mechanism and improving the flow model
calculation accuracy. However, the measurement of these parametersis very challenging due to the complexity and
randomness of the gas-liquid flow. This paper tries to solve this problem via the fast electrical impedance
tomography technique. First, the images of a series of gas-liquid slug flows in the vertical upward pipe are
collected and reconstructed, then the axial velocity distributions are calculated by the cross-correlation method, and
the results are compared with the drift-velocity model. After that, the arrays of the cross-sectional flow images
arranged by temporal order are adjusted to the correct spatial 3D images. Finally, the parameters including slug
length and frequency are acquired after the image analysis. This study proved that the electrical impedance
tomography is capable of measuring the parameters including velocity, slug length and slug frequency, which can
be used to improve the relative theoretical models and empirical formulas. Therefore, it is beneficial for improving
the precision of the gas-liquid two-phase flow calculation.

Key words: gas-liquid flow; electrical impedance tomography; cross-correlation velocity calculation; drift-velocity
model; slug parameter
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