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Experiment: Geometry
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Experiment: Particles
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Electrical Capacitance Tomography [ECT]
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Electrical Capacitance Volume Tomography [ECVT]
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Electrical Capacitance Volume Tomography
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Computational Models
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Results: Velocity Distribution
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Results: Plenum Mass Flow
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Results: Time Average Solid Fraction

e EC\/T e eeUniform e Discrete 0.7 o

ea» Plenum o 00 Jets 0.65 |

o
o))

0.55

Solid Fraction [-]
o
(0]

0.45
0.4 :
P
0.35 - .
0.3 I T T T T 1 p
-5 -3 -1 1 3 5 |
Radius [cm] )
T 045 | ' "'u' ! !
= )
“ 04 _ >
- i
0.35 4
0.3 I T T T T 1
5 -3 -1 1 3 5
Radius [cm]
E T
0.4
0.35
0-3 I T T 1
5 -3 5

-1 1
Radius [cm]

=TL



Results: Dynamics
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Summary

Four CPFD Barracuda models were
compared to ECVT and high speed
pressure transducers.

The plenum model compared best with
the experimental data, however the
slowest [1s/day].

The jets model compared reasonably
well, and was significantly faster
[30s/day].

The typical uniform distribution did not
perform well at all.
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Questions?
ECVT, 10cm Fluidized Bed

3D Volume Bubble Tracking

2D Slice

Weber, J., Mei, J., “Bubbling fluidized bed characterization using Electrical Capacitance Volume
Tomography (ECVT)”, Powder Technology, Volume 242, July 2013, Pages 40-50.

Weber, J., Layfield, K., VanEssendelft, D., Mei, J., “Fluid Bed Characterization Using Electrical
Capacitance Volume Tomography (ECVT), Compared to Computational Particle Fluid

Dynamics’s (CPFD) Barracuda”, Powder Technology. - Submitted
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Disclaimer

This presentation was prepared as an account of work
sponsored by an agency of the United States Government.
Neither the United States Government nor any agency thereof,
nor any of their employees, makes any warranty, express or
implied, or assumes any legal liability or responsibility for the
accuracy, completeness, or usefulness of any information,
apparatus, product, or process disclosed, or represents that its
use would not infringe privately owned rights. Reference
therein to any specific commercial product, process, or service
by trade name, trademark, manufacturer, or otherwise does
not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government
or any agency thereof. The views and opinions of authors
expressed therein do not necessarily state or reflect those of
the United States Government or any agency thereof.
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Backup Slides

Model Grid Cells (Fluid)  Particles (Clouds) Computation Time Average Time Step
Uniform 20x20x65 26k (22k) 61M (0.5M) 63.5s/day 2.98x103s
Discrete 23x23x65 34k (28k) 62M (0.6M) 21.7s/day 2.24x103s
Plenum  22x22x107 52k (45k) 62M (0.8M) 0.98s/day 4.01x10°5s
Jets 23x23x64 33K (30k) 62M (0.6M) 29.9s/day 2.80 x1073s
Models
Experim
Uniform Discrete Plenum Jets
Distribu
tor NA NA 1115 NA
Bed 3982 3963 3652 3996
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