
�������� ��	
�����

Numerical Investigation on the Solids flow Pattern in Bubbling Gas-Solid
Fluidized Beds: Effects of Particle Size and Time Averaging

Maryam Askarishahi, Mohammad-Sadegh Salehi, Asghar Molaei Dehkordi

PII: S0032-5910(14)00528-2
DOI: doi: 10.1016/j.powtec.2014.05.061
Reference: PTEC 10316

To appear in: Powder Technology

Received date: 4 October 2013
Revised date: 10 May 2014
Accepted date: 31 May 2014

Please cite this article as: Maryam Askarishahi, Mohammad-Sadegh Salehi, Asghar Mo-
laei Dehkordi, Numerical Investigation on the Solids flow Pattern in Bubbling Gas-Solid
Fluidized Beds: Effects of Particle Size and Time Averaging, Powder Technology (2014),
doi: 10.1016/j.powtec.2014.05.061

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.powtec.2014.05.061
http://dx.doi.org/10.1016/j.powtec.2014.05.061


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT

1 
 

Numerical Investigation on the Solids flow Pattern in Bubbling Gas-Solid 

Fluidized Beds: Effects of Particle Size and Time Averaging 

Maryam Askarishahi, Mohammad-Sadegh Salehi, and Asghar Molaei Dehkordi* 

Department of Chemical and Petroleum Engineering, Sharif University of Technology, P.O. Box 

11155-9465, Tehran, Iran 

Abstract 
The effects of particle size on the solids flow pattern in gas-solid bubbling fluidized beds were 

investigated numerically using two-fluid model based on the kinetic theory of granular flow. In 

this regard, the set of governing equations was solved using finite volume method in two-

dimensional Cartesian coordinate system. Glass bead particles with mean sizes 

of        ,          and        were fluidized by air flow at excess gas velocities of 

0.2    and        . For particle diameters of     and        , the predicted characteristic 

times for solids dispersion were 0.14 s and 0.15 s, respectively, while characteristic times for 

solids diffusivity were         and         in the same order. Consequently, at identical time- 

sampling interval, for coarser particles, longer simulation time is required to achieve accurate 

solids flow pattern. Through examination of wide range of time-sampling interval from        

to      , an optimum value of       with minimum simulation time was obtained for coarser 

particles. The predicted solids flow patterns at a simulation time of 7 s were in good agreement 

with the experimental data for both particle sizes of 880 and 351   . In addition, it was 

demonstrated that the effects of particle size on the solids flow pattern should be investigated 

alongside the variations in the excess gas velocity. In detail, predicted solids flow pattern 

underwent significant change with the excess gas velocity in the bed filled with a small particle 

size of        , but for larger particles no considerable change was seen. Moreover, the 

predicted gas bubble diameter and velocity were in agreement with experimental data. 

Keywords: Averaging Time; Computational Fluid Dynamic; Bubbling Fluidized Bed; Solids Mixing; 

Two-fluid Model. 

  

                                                           
*
Corresponding author. Tel.: +98-21-6616-5401; fax: +98-21-6602-2853. E-mail address: amolaeid@sharif.edu 



Download	English	Version:

https://daneshyari.com/en/article/6677421

Download	Persian	Version:

https://daneshyari.com/article/6677421

Daneshyari.com

https://daneshyari.com/en/article/6677421
https://daneshyari.com/article/6677421
https://daneshyari.com/

