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Feature Extraction of Dense Solid Air Two-Phase Flow in a Horizontal Pipeline
Using Capacitance Tomography and 3D Wavelets
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Masahiro TAKEI, Hui LI, Mitsuaki OCHI, Yoshifuru SAITO and Kiyoshi HORII

Abstract  Particle density distribution images of a dense solid-air two-phase flow have been obtained at 10
milli-second intervals at a bend pipe upstream in a horizontal pipeline by means of a capacitance computed
tomography. The three dimensional images (time and two dimensional space images) have been decomposed to
the wavelet time levels to extract the dominant particle density distribution using three-dimensional discrete
wavelets multiresolution. As a result, the time dominant particle distribution with specific time frequency is
visualized in a cross section. In detail, the high density of the particle spatial distribution at the dense flow front,
which composes high time frequency levels 6 and 7, is located at the center above the stationary layer. The
distribution image at the front is reasonable as compared with the previous result of particles velocity

distribution by LDV which indicates the particles discharged toward the front air phase at the center line.
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Table 1 Relationship between wavelet levels and
representative frequency

Time level Time Frequency [Hz] | Mean Frequency [Hz]
0 0.150~0.195 0.17
1 0.195~0.390 0.29
2 0.390~0.586 0.49
3 0.586~0.781 0.68
| 4 0.781~1.953 137
5 1.953~3.320 264
6 3.320~7.227 527
7 7.227~14.84 11.03
8 14.84~30.85 22.85
9 30.85~50.00 40.3
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