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Development of measurement technique for three-dimensional structure of
gas-liquid two-phase flow by using CFD and electric current density analysis
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A void fraction is one of important physical parameters in gas-liquid
two-phase flow. As one of the measurement techniques, a constant electric current method (CECM) and
a wire mesh sensor (WMS) has been developed by various researchers. However, the converting method
to the void fraction from the electrical signal of the measurement remains an issue for the accuracy

of the void fraction measurement because the current density distribution between the measurement
electrodes is not clear. In this study, we developed a coupled analysis method of computational
fluid dynamics (CFD) for gas-liquid two-phase flow and electric current density analysis, and
clarified the measurement uncertainty of the CECM and the WMS based on the current density
distribution by using the method. In addition, it was confirmed that more accurate bubble shape can
be obtained and the three-dimensional structure can be reconstructed by performing correction based
on the result of the current density analysis.
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