Engineering Conferences International

ECI Digital Archives

Fluidization XV Proceedings

5-24-2016

Development and study of measurement methods

for bogging in a fluidized bed

Majid Hamidi
Institute for Chemicals and Fuels from Alternative Resources (ICFAR ), Western University, Canada

Franco Berruti
Institute for Chemicals and Fuels from Alternative Resources (ICFAR ), Western University, Canada

Cedric Briens
Institute for Chemicals and Fuels from Alternative Resources (ICFAR ), Western University, Canada, cbriens@uwo.ca

Follow this and additional works at: http://dc.engconfintl.org/fluidization xv
b Part of the Chemical Engineering Commons

Recommended Citation

Majid Hamidi, Franco Berruti, and Cedric Briens, "Development and study of measurement methods for bogging in a fluidized bed" in
"Fluidization XV", Jamal Chaouki, Ecole Polytechnique de Montreal, Canada Franco Berruti, Wewstern University, Canada Xiaotao
Bi, UBC, Canada Ray Cocco, PSRI Inc. USA Eds, ECI Symposium Series, (2016). http://dc.engconfintl.org/fluidization_xv/79

This Abstract and Presentation is brought to you for free and open access by the Proceedings at ECI Digital Archives. It has been accepted for inclusion

in Fluidization XV by an authorized administrator of ECI Digital Archives. For more information, please contact franco@bepress.com.


http://dc.engconfintl.org?utm_source=dc.engconfintl.org%2Ffluidization_xv%2F79&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/fluidization_xv?utm_source=dc.engconfintl.org%2Ffluidization_xv%2F79&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/proceedings?utm_source=dc.engconfintl.org%2Ffluidization_xv%2F79&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/fluidization_xv?utm_source=dc.engconfintl.org%2Ffluidization_xv%2F79&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/240?utm_source=dc.engconfintl.org%2Ffluidization_xv%2F79&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:franco@bepress.com

Development and Study of
Measurement Methods for Bogging
In a Fluidized Bed

Majid Hamidi, Franco Berruti, Cedric Briens

Institute for Chemicals and Fuels *

from Alternative Resources I Cf a r
Western University b

Canada




Background

* Wet gas-fluidized beds may suffer from bogging, a significant
degradation in fluidization quality

* This results from particle-particle adhesion caused by liquid
bridges

* Rapid and accurate bogging detection is essential to allow for
corrective action



Obijectives

1) Determine the bogging transition from its impact on the
distribution of injected liquid on fluidized particles.

2) Determine the impact of bogging on gas bubble properties.

3) Develop and test methods for the detection of bogging
from fluctuations of the bed pressure gradient.

4) Measure and model the impact of bogging on the
transmission of sound through a fluidized bed.
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* Coke particles (d ., = 144 um)
* Air for fluidization

* VoltEsso oil for bogging liquid

Measuring Equipment

* (Capacitance sensors:
e Bubbles
e Liquid distribution

* Pressure transducers

Compresend ge * In bed pressure gradient

 1kHz

e Speed of sound
e Speaker in freeboard
* Microphones in bed



Impact of bogging on distribution of
sprayed liquid on bed particles

* Sprayed liquid forms wet agglomerates with bed particles

* Kinetics of wet agglomerate breakup:

* fraction of the injected liquid that has been released from
agglomerates at time t:
git)y=1—-e*

* a is natural frequency of agglomerate breakage
* Fast agglomerate breakup (high a) is better for the process



Impact of bogging on distribution of
sprayed liquid on bed particles
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Impact of bogging on gas bubbles

Methods to obtain bubble properties from capacitance signals:

* Capacitance time series due to passing bubbles simulated with
Comsol

* Time series used to train neural networks

* Neural networks then used to predict from measured capacitance:
* bubble height
* bubble frontal diameter

e distance from the wall



Impact of bogging on gas bubbles

Average bubble velocity (m/s)
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Detection of bogging with
bed pressure gradient fluctuations
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Differential pressure data measured between two
vertically separated pressure taps for U; = 0.1 m/s



Detection of bogging with
bed pressure gradient fluctuations

* Daubechies 4 wavelet transform of pressure signal

* Root mean square d. of the wavelet coefficients for each octave i

* Kolmogorov-Smirnov statistic to compare with dry bed:

B = KS(IT™, d%)



Detection of bogging with
bed pressure gradient fluctuations

different length of data (U;=0.1 m/s)
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Detection of bogging with
bed pressure gradient fluctuations

Using only 2 minutes of data (U,=0.1 m/s)
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Effect of bogging on
speed of sound through the bed
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Effect of bogging on
speed of sound through the bed

Methods to simulate sound transmission through the fluidized bed:

* Bubble properties:
affected by bogging
affect sound transmission

* Propagation of sound in the bed was modelled with Comsol



Effect of bogging on
speed of sound through the bed
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Conclusions

* Bogging greatly affects liquid distribution in a fluidized bed
* Bogging affects bubble properties

* New successful methods to detect bogging:
A new bogging index based on pressure fluctuations

* Measured speed of sound in a fluidized bed
* Confirmed with a theoretical model
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