
�������� ��	
���
��

Modelling of industrial particle and multiphase flows

Paul W. Cleary, James E. Hilton, Matt D. Sinnott

PII: S0032-5910(16)30765-3
DOI: doi: 10.1016/j.powtec.2016.10.072
Reference: PTEC 12071

To appear in: Powder Technology

Received date: 8 August 2016
Revised date: 22 October 2016
Accepted date: 31 October 2016

Please cite this article as: Paul W. Cleary, James E. Hilton, Matt D. Sinnott, Mod-
elling of industrial particle and multiphase flows, Powder Technology (2016), doi:
10.1016/j.powtec.2016.10.072

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.2016.10.072
http://dx.doi.org/10.1016/j.powtec.2016.10.072


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
Prepared for Powder Technology 

 1/60 

Modelling of industrial particle and multiphase flows 

Paul W. Cleary*, James E. Hilton, and Matt D. Sinnott
 

CSIRO Data61, Locked Bag 10, Clayton South, 3168, Australia 

*Corresponding author: Fax: +61 3 9545 8080, Email: Paul.Cleary@csiro.au 

Abstract 

This paper presents recent work on modelling of industrial particle and multiphase flows 

using combinations of DEM for resolved particle flow and either grid based CFD or 

meshless SPH for gas-particle and free surface fluid-particle flows respectively. Current 

examples of such modelling for dry industrial granular flows (DEM only applications) 

focuses on mixing and digging of non-ideal shaped particles in complex moving 

geometries. For the mixer, increasing the number of plough blades improves the rate of 

mixing due to a larger overlap of the swept paths of the blades with the bed and reduces 

the size of the dead zones between the blades and between the blades and the end of the 

mixer. For the dragline filling, the impact with a large mostly submerged boulder creates 

lateral forces and yawing components to the torque but the rock flow and dragline motion 

is collectively able to force the boulder into the dragline indicating that that boulders of up 

to 2 m length can still be easily be excavated. Industrial application of coupled DEM-SPH 

to fluid-particulate free surface flows is shown for both SAG and tower mills. In the SAG 

mill, the slurry largely follows the motion of the particulate phase of the charge. However, 

near the shoulder where the charge dilates the slurry is much more mobile leading to a 

lower slurry shoulder and the formation of a small slurry pool above the toe. For a tower 

mill, this coupled model is able to identify the viscosity controlled transition from the 

slurry being able to support itself with a largely hydrostatic pressure gradient to one where 

the slurry is supported by the grinding media and with pressure that is independent of 

height. For gas-particulate flows the important impact of grain shape in fluidised beds, 

pneumatic conveying and flow generated by high speed gas injection into granular beds 

are examined. These examples highlight the inability of simple spherical particle models 

to adequately resolve the complex granular dynamics of such gas driven systems for 

realistic shaped particulates. The generation and transport of dust in an industrial flow 

context is also demonstrated for a realistic hood-and-spoon conveyor transfer chute.  
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