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SUMMARY

For the visualization of the phase boundary in an annulus two-phase
flows, the electrical impedance tomography (EIT) technique is introduced. In
EIT, a set of predetermined electrical currents 1is injected trough the
electrodes placed on the boundary of the flow passage and the induced
electrical potentials are measured on the electrode. With the relationship
between the injected currents and the induced voltages, the electrical
conductivity distribution across the flow domain is estimated through the
image reconstruction algorithm. In this, the conductivity distribution
corresponds to the phase distribution.

In the application of EIT to two-phase flows where there are only two
conductivity values, the conductivity distribution estimation problem can be
transformed into the boundary estimation problem. This paper considers a
bubble boundary estimation with EIT in an annulus two-phase flows. And in
many industrial cases there are a priori known internal structures inside the
vessels which could be used as internal electrodes in tomographical imaging.
In this paper internal electrodes were considered in electrical impedance
tomography.

As the image reconstruction algorithm, the unscented Kalman filter (UKF)
1s adopted since from the control theory it is reported that the UKF shows
better performance than the extended Kalman filter (EKF) that has been
commonly used. The UKF algorithm was formulated to be incorporate into
the image reconstruction algorithm for the present problem. Also, phantom

experiments have been conducted to evaluate the improvement by UKF.
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Fig. 2. Forward problem vs. inverse problem
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- 2
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UT covariance
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Fig. 4. An example of unscented transform for mean and covariance
propagation: a) actual; (b) first-order linearization (EKF); and (c) unscented

transform.
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Fig. 12. Reconstructed boundaries for the laboratory experiment without internal

electrodes. Solid line, dotted line and dashed line represent the true boundary,

boundary estimated by EKF, and boundary estimated by UKF, respectively.
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