
cessing
The 3Matic-for-Fluent interface, showing all three levels of operations:
Manual (buttons on top), Autofix (right panel), and Batch Fix (left panel)
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Discrete Element
Modeling of 
Particles for FLUENT

By Peter Weitzman and John Favier, DEM Solutions, Edinburgh, UK 

DEM SOLUTIONS is the developer of EDEM, discrete element method
(DEM) software for particle flow simulation. EDEM is used to simulate the dynam-
ics of solid particles including inter-particle and particle-wall collisions.   

Fluent and DEM Solutions have jointly developed a new plug-in for FLUENT that
can be used to simulate the dynamics of multiphase fluid-particle systems. The
EDEM plug-in complements the multiphase models already available in FLUENT
by adding the ability to include particle attributes such as shape and size distri-
bution, material properties, and initial placement, and to obtain detailed infor-
mation on collisions, clumping, adhesion to boundary surfaces, and exchange
with the surrounding fluid. In addition to the fluid drag, other forces such as
gravity, electrostatic, electromagnetic, bonding, and cohesion can be applied to
the particles. An open interface allows additional user-defined forces and 
coupling with other physical models.

The EDEM plug-in can provide important information on multiphase flows across
a broad range of industries and applications. It is useful in applications where the
particles must be transported efficiently, without damage or excessive buildup,
or when particle-equipment interactions are critical. Some examples are the 
optimization of pneumatic transport systems, fluidization, filtration, prevention
of sand damage, and reactor transport.  

The EDEM software can be used by itself to model single-phase systems of solid
particles. Some examples of single phase applications include bulk material han-
dling in conveyors, chutes and hoppers, rock drilling, excavation, agricultural
machinery, and various pharmaceutical manufacturing processes. �

More.info@  
www.dem-solutions.com 

Entrainment of particles in an air-stream 
using FLUENT-EDEM co-simulation

proximity, curvature, and zone-based size functions. It also supports 
controlled size growth, and unique coarsening and feature capturing capa-
bilities. Other functionalities include the ability to fully examine the region
to be wrapped, prior to the wrapping procedure, with a guaranteed hole 
finder. There are local and global feature extraction capabilities, automatic
fixing of incorrect topology, and automatic mesh quality improvement.

Using a strategy based on an “over-refined” initial mesh, imprinting and
coarsening together produce the highest-quality surface mesh on the 
market today that is based on wrapper technology. 

In addition to the introduction of the surface wrapper, the prism layer 
technology in TGrid 4.0 has been expanded. The initial normal growth direc-
tion has been improved, leading to overall speed and quality improvements.
Two automated functions have been added: one to detect prism layer prox-
imity/collision, which includes automatic prism height adjustment, and anoth-
er to detect and peal off prism layers in sharp corners, which includes auto-
matic non-conformal re-meshing of prism sides. The ability to handle prism
layer growth on double-sided, zero-thickness walls has also been added.

A large number of enhancements have also been added in the areas of 
surface mesh intersection, re-meshing, local manipulation, and more.

3Matic-for-Fluent 
The wrapping of highly complex industrial models often involves dealing
with hundreds of files, all of different quality and origin. In collaboration
with Materialise, a new product has been developed to meet this type of
challenge. 3Matic-for-Fluent 1.0 is designed to handle all types of CAD 
formats (native, standard, and faceted) and produce a coherent, optimal,
and clean faceted mesh that is ready to wrap in TGrid 4.0. This customized
tool allows data to be handled in three ways. First, connectivity, cleanup,
hole filling, and faceting of a single CAD file can be investigated, step-by-
step, so that the impact of parameter settings can be better understood.
Second, some of the files can be run through an auto-fix sequence to eval-
uate consistent behavior through different CAD formats. Third, hundreds 
of mixed CAD files can be run through the batch converter using the
selected parameters, all producing TGrid mesh files. �

3Matic-for-Fluent is sold and distributed by Fluent. Please contact your local Fluent
office for more information.


