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Introduction and motivation

This work sets forth the development of a novel, dynamic bubble
detection algorithm for use with ECVT sensors for bubbling
fluidized beds. The so-called 3D Fluxion phase detection method
was developed to address the shortcomings of other published
methods by more fully utilizing the three-dimensional capability of

the sensors.

This new method should also identify defined phases (bubbles,
slugs, clusters) in three dimensions across all fluidization regimes

Detailed knowledge of the dimensions and velocities of bubbles in
fluidized beds is invaluable for the development and validation of
correlations and CFD-DEM simulations of phenomena in fluidized
bed systems. Invasive measurement methods like two-electrode
capacitance are well established; however, they usually only
provide one dimensional data. To avoid the issues associated with
Invasive techniques while also increasing the dimensionality,
electrical capacitance volume tomography (ECVT) was developed.

(e.g., bubbling or turbulent) and particle classes.

Experimental setup
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Reconstructed images:
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Fig. Interaction of ECVT sensor
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ECVT principle
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Capacitance proportional to
solids content
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content distributions
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ECVT Phase detection methods

Found in literature

Single threshold for

Accounts for soft-
fleld nature of sensor

Detects multiple
oubbles
Der cross section

Applicable for cluster no
detection in a CFB

New 3D Fluxion phase detection approach uses full 3D potential of ECVT.

[1] Agrawal V, et al. (2018). Estimation of Bubble Properties in BFB Using ECVT Measurements. Ind. Eng. Chem
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New phase detection method
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Fig: Bubble (blue) rising through single voxel
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Fig: Example bubble with labelled algorithm triggers and steps

axial bubble length
h,: height of voxel
t.: bubble residence time (per voxel)
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Experimental results
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Fig: Microscopy of used particles
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Fig. Particle size distribution of the used materials

Sauter diameter (um) 263 189 91
Sphericity (-) 0.94 0.79 0.89
Min. fluid. velocity (cm/s) 7.0 3.8 0.4
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