
�������� ��	
���
��

Enhancing the physical modeling capability of open-source MFIX-DEM soft-
ware for handling particle size polydispersity: Implementation and validation

Shaohua Chen, Manogna Adepu, Heather Emady, Yang Jiao, Aytekin
Gel

PII: S0032-5910(17)30351-0
DOI: doi:10.1016/j.powtec.2017.04.055
Reference: PTEC 12519

To appear in: Powder Technology

Received date: 22 January 2017
Revised date: 12 April 2017
Accepted date: 21 April 2017

Please cite this article as: Shaohua Chen, Manogna Adepu, Heather Emady, Yang Jiao,
Aytekin Gel, Enhancing the physical modeling capability of open-source MFIX-DEM
software for handling particle size polydispersity: Implementation and validation, Powder
Technology (2017), doi:10.1016/j.powtec.2017.04.055

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.2017.04.055
http://dx.doi.org/10.1016/j.powtec.2017.04.055


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT

Enhancing the Physical Modeling Capability of

Open-Source MFIX-DEM Software for Handling

Particle Size Polydispersity: Implementation and

Validation

Shaohua Chena,∗, Manogna Adepua,∗, Heather Emadya, Yang Jiaoa,∗∗, Aytekin
Gelb

aSchool for Engineering of Matter, Transport and Energy, Arizona State University,

Tempe, AZ 85287
bSchool of Computing, Informatics, Decision Systems Engineering, Arizona State

University, Tempe, AZ 85287

Abstract

Multiphase flows are ubiquitous in many industrial processes. The inherent

coupling of different phases poses many unique challenges in predicting and

effectively controlling these processes. Hence, computational modeling and sim-

ulation offers a viable approach to overcome these challenges. In this study, we

present recent development efforts for enhancing the physical modeling capabili-

ties of an open-source computational modeling tool for real life industrial multi-

phase processes by enabling particle-size polydispersity and demonstrating with

an associated validation study. The proposed implementation was performed

in MFIX open-source framework due to its unique feature of tightly integrated

computational fluid dynamics and discrete element method solvers for simu-

lating coupled continuum fluid and granular flows. We have implemented the

polydispersity feature in a minimally invasive way and provided means to allow

easy specification of an arbitrary particle size distribution function, which also

enables the user to easily handle an arbitrary number of solid phases, each pos-

sessing a distinct arbitrary particle-size distribution. To establish the credibility
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