
Mixing of viscous fluids and insoluble 
solid particles using DEM 
Modeling and quantification 
of the mixture quality for 
highly viscous fluids with sol-
id insoluble particles using 
the Discrete Element Method 
(DEM). 

Fluid-particle mixing is vital in 
construction and manufacturing 
industry with quality and safety 
implications. It is a process with 
many applications from anchor 
rod placement to concrete mix-
ing. Of great interest is the quali-
ty of the mixture, i.e. how uni-

form is the distribution of the sol-
id particles inside the viscous 
fluid, and how this can be further 
improved. 
Such a system could be simu-
lated with DEM, a widely used 
method for the modeling of 
granular systems. We are inter-
ested in modeling a system con-
sisting of multiple types of parti-
cles with different material prop-
erties and sizes. This study will 
asses the quality of the mixture, 
and derive guidelines for the op-
timization of the mixing process.
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PREREQUISITES 
Programming skills 
Independent worker 
Interest in learning new software

CONTACT 
Athena Economides 
Dmitry Alexeev 
Prof. Petros Koumoutsakos 

e-mail: eceva@ethz.ch 
            alexeedm@ethz.ch 
            petros@ethz.ch
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CSElab
Chair of Computational Science - D-MAVT

WWW.CSE-LAB.ETHZ.CH  

In the CSE Lab, we combine computational methods, computer science tools and do-
main specific knowledge to solve scientific and engineering problems in areas such as 
Fluid Mechanics, Nanotechnology and Life Sciences. The core computational compe-
tences of our group are in particle methods and in stochastic optimization techniques.
Motivated by challenges in application fields, we focus on identifying the common ele-
ments among computational techniques and on formulating common methodological, 
algorithmic and software structures that facilitate their further development.

Simulation done during 
Academia-Industry-Modeling 
week, 11/2016.

http://www.icos.ethz.ch/cse
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