
Accepted Manuscript

Computational study of the bubbling-to-slugging transition in a laboratory-scale
fluidized bed

Emilio Ramirez, Charles E.A. Finney, Sreekanth Pannala, C. Stuart Daw, Jack
Halow, Qingang Xiong

PII: S1385-8947(16)31204-9
DOI: http://dx.doi.org/10.1016/j.cej.2016.08.113
Reference: CEJ 15679

To appear in: Chemical Engineering Journal

Received Date: 28 April 2016
Revised Date: 24 August 2016
Accepted Date: 26 August 2016

Please cite this article as: E. Ramirez, C.E.A. Finney, S. Pannala, C. Stuart Daw, J. Halow, Q. Xiong, Computational
study of the bubbling-to-slugging transition in a laboratory-scale fluidized bed, Chemical Engineering Journal
(2016), doi: http://dx.doi.org/10.1016/j.cej.2016.08.113

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.cej.2016.08.113
http://dx.doi.org/10.1016/j.cej.2016.08.113


  

Notice: This manuscript has been authored by UT-Battelle, LLC, under Contract No. DE-AC0500OR22725 

with the U.S. Department of Energy. The United States Government retains and the publisher, by accepting 

the article for publication, acknowledges that the United States Government retains a non-exclusive, paid-up, 

irrevocable, world-wide license to publish or reproduce the published form of this manuscript, or allow 

others to do so, for the United States Government purposes. The Department of Energy will provide public 

access to these results of federally sponsored research in accordance with the DOE Public Access Plan 

(http://energy.gov/downloads/doe-public-access-plan). 

 

Computational study of the bubbling-to-slugging transition in a laboratory-

scale fluidized bed  

Emilio Ramirez
1,2,

*, Charles E.A. Finney
1
, Sreekanth Pannala

3
, C. Stuart Daw

1,
*,  

Jack Halow
4
, Qingang Xiong

5
 

1 
Oak Ridge National Laboratory, Oak Ridge, TN 37831 USA 

2 
University of Tennessee, Knoxville, TN 37996 USA 

3 
Saudi Arabia Basic Industries Corporation Americas, Sugar Land, TX 77478 USA 

4 
Separation Design Group, Waynesburg, PA 15370 USA 

5 
Fiat Chrysler Automobiles US LLC, Auburn Hills, MI 48326 USA 

*Corresponding authors. Email: eramire2@vols.utk.edu, dawcs@ornl.gov 

 

Keywords: multiphase flow; skewness and kurtosis; higher order statistics; bubble regime 

transition; pressure fluctuations; MS3DATA 

Abstract 

We report results from a computational study of the transition from bubbling to slugging 

in a laboratory-scale fluidized-bed reactor with Geldart Group B glass particles. For simulating 

the three-dimensional fluidized-bed hydrodynamics, we employ MFiX, a widely studied multi-

phase flow simulation tool, that uses a two-fluid Eulerian-Eulerian approximation of the particle 

and gas dynamics over a range of gas flows. We also utilize a previously published algorithm to 

generate bubble statistics that can be correlated with pressure fluctuations to reveal previously 

unreported details about the stages through which the hydrodynamics progress during the 

bubbling-to-slugging transition. We expect this new information will lead to improved 
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