
Deterministic Lateral Displacement: 
Investigation of Particle Concentration  
Simulation of particle flow 
inside a microfluidic particle 
separation device. Investiga-
tion of the effects of the par-
ticle concentration on the pu-
rity of the particle separation, 
and quantification of the di-
vergence from the Determin-
istic Lateral Displacement 
theoretical predictions.   

The Deterministic Lateral Dis-
placement (DLD) is used in mi-

crofluidics to separate solid parti-
cles of different size within a fluid.  
Each particle follows a path which 
is chosen deterministically based 
on its size. The goal of this project 
is to quantify how the path followed 
by each particle changes with re-
spect to the concentration of the 
particles in the fluid. 
The simulated system will be mod-
eled using Dissipative Particle Dy-
namics (DPD), a particle-based 
method for simulating hydrodynam-
ic phenomena. 
References: DLD, DPD.
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PREREQUISITES 
Programming skills (C++ /  
MATLAB / Python / …) 

Interest in learning new software 
packages (LAMMPS)

CONTACT 
Athena Economides 
Prof. Petros Koumoutsakos 

e-mail: eceva@ethz.ch 
             petros@ethz.ch
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Zeming, Kerwin Kwek, et al. "Real-time modulated nanoparticle separa-
tion with an ultra-large dynamic range." Lab on a Chip 16.1 (2016): 
75-85.

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.

https://www.youtube.com/watch?v=xmgP8fBfcJU
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