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A new combined-electrode exciting-measuring mode for

electrical capacitance tomography
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Abstract: Electrical capacitance tomography (ECT) is a technique for two-phase flow measurement. The
image reconstruction of ECT is a nonlinear and ill-posed inverse problem. The sensitivity distribution of
ECT is inhomogeneous and only few measurements can be obtained, which causes the low quality of
reconstructed images for the objects in the center. More measurements can be obtained by increasing the
number of electrodes. But it will cause the decrease of measurement values and lower measurement
accuracy. Under the condition of ensuring the measurement accuracy, the 24 combined-electrode sensor for
ECT was proposed and two exciting-measuring modes were studied. The values and the dynamic range of
measured capacitance values, the uniformity of sensitivity distribution and the reconstructed images of
different flow regimes were compared with the conventional 12-electrode sensor. Simulation results showed
that the sensitivity distribution was more uniform and the reconstructed images for the objects in the

central locations were improved obviously by using 24 combined-electrode ECT sensor.
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Fig. 1 Structures of 12-electrode and 24-electrode sensors
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Table 1 Simulation capacitances

Minimum Maximum
Sensor capacitance capacitance Dynamic range
/pF + em™! /pF » em™!
12-electrode 0.1183 9.5154 80. 4345
24-electrode 0.1307 12.7198 97. 3206
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Fig. 3 Reconstructed images
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Table 2 Numerical results of RE and CC

12-electrode 24-electrode(mode 1) 24-electrode(mode 2)

RE cC RE cC RE cC

5.9573 0.1350 1. 0264 0.5699 1.0528 0. 5496
1.1773 0. 3310 0. 3846 0.9335 0.3979 0.9291
0.8296 0.7564 0. 8586 0. 7445 0. 8324 0.7688
0.7925 0.6879 0.6711 0.7733 0. 5842 0. 8355
0.7846 0.6384 0.6223 0.798 0.5764 0. 8356
0.7515 0.7005 0.6533 0.8102 0.6421 0. 8235
0.3734 0.8678 0. 3865 0. 8775 0. 3912 0. 8356
0.4424 0.7827 0. 4876 0.7393 0. 4720 0. 7569
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Fig. 4 Platform of ECT data acquisition system
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