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Dissipative Particle Dynamics (DPD) [2] 
is a particle-based mesoscale simula-
tion method. DPD bridges the gap be-
tween molecular level and continuum 
descriptions. In this project we use DPD 
to model blood. The most important 
component of the blood is red blood cell 
(RBC). RBC is modelled as membrane 
interacting with fluids inside and outside 
of the cell. The properties of the mem-
brane received a lot of attention in the 
literature [5], but the understanding of 
membrane-liquids interactions is lack-
ing. In this project we aim to systemati-
cally study the parameters of such an 
interactions. For this purpose we will 
use Uncertainty Quantification (UQ)  [1], 
which is a method of obtaining parame-
ter distributions for a given computa-
tional model.

This project involves setting up simula-
tions using open-source package 
LAMMPS [3], running UQ study [4] of 
the membrane-liquid interaction para-
meters, interpretation of the results.  
This project can be adapted to BSc or 
MSc level. A student job (HiWi) is also 
possible. Collaboration with a group 
providing experimental data is possible.
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PREREQUISITES
Basic knowledge of C/C++
Basic knowledge of probability 
theory
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In the CSE lab, we combine computational methods, computer science tools and domain 
specific knowledge to solve scientific and engineering problems in areas such as Fluid Me-
chanics, Nanotechnology and Life Sciences. Motivated by challenges in application fields, we focus 
on identifying the common elements among computational techniques and on formulating common 
methodological, algorithmic and software structures that facilitate their further development.
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