
�������� ��	
�����

Coarse-grained discrete particle simulations of particle segregation in rotating
fluidized beds in vortex chambers

Vikrant Verma, Tingwen Li, Juray De Wilde

PII: S0032-5910(17)30433-3
DOI: doi:10.1016/j.powtec.2017.05.037
Reference: PTEC 12563

To appear in: Powder Technology

Received date: 13 December 2016
Revised date: 30 March 2017
Accepted date: 17 May 2017

Please cite this article as: Vikrant Verma, Tingwen Li, Juray De Wilde, Coarse-grained
discrete particle simulations of particle segregation in rotating fluidized beds in vortex
chambers, Powder Technology (2017), doi:10.1016/j.powtec.2017.05.037

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.2017.05.037
http://dx.doi.org/10.1016/j.powtec.2017.05.037


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

1 
 

Coarse-grained discrete particle simulations of particle segregation in rotating 

fluidized beds in vortex chambers 
 

Vikrant Verma
a
, Tingwen

 
Li

a,b
, Juray De Wilde

a,c
 

 
 

a
 National Energy Technology Laboratory, US Department of Energy, 3610 Collins Ferry Rd, 

Morgantown, WV 26507‐0880, USA 

b
AECOM, Morgantown, WV 26505, USA 

c
Université catholique de Louvain, Materials and Process Engineering (IMAP), Place Sainte 

Barbe 2, 1348, Louvain‐la‐Neuve, Belgium 

 

Abstract 
 

Vortex chambers allow the generation of rotating fluidized beds, offering high-G intensified gas-solid 

contact, gas-solids separation and solids-solids segregation. Focusing on binary particle mixtures and 

fixing the density and diameter of the heavy/large particles, transient batch CFD-coarse-grained DPM 

simulations were carried out with varying densities or sizes of the light/small particles to evaluate to what 

extent combining these three functionalities is possible within a vortex chamber of given design. Both the 

rate and quality of segregation were analyzed. Within a relatively wide density and size range, fast and 

efficient segregation takes place, with an inner and slower rotating bed of the lighter/small particles 

forming within the outer and faster rotating bed of the heavier/large particles. Simulations show that the 

contamination of the outer bed with lighter particles occurs more easily than contamination of the inner 

bed with heavier particles and increases with decreasing difference in size or density of the particles. 

Bubbling in the inner bed is observed with an inner bed of very low density or small particles. Porosity 

plots show that vortex chambers with a sufficient number of gas inlet slots have to be used to guarantee a 

uniform gas distribution and particle bed. Finally, the flexibility of particle segregation in vortex 

chambers with respect to the gas flow rate is demonstrated. 
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