
Generation of High Hematocrit Red Blood 
Cell Solutions in Complex Geometries 
Automatic generation of 
Red Blood Cells (RBCs) con-
figuration with desired vol-
ume fraction in complex 
geometries. 
Blood flow is involved in most of the 
fundamental functions of living organ-
isms in health and disease.
In the last few decades simulations 
have complemented experiments and 
have become an essential tool for 
investigations of blood flow in animal 
research and patient care.
CSE lab has  developed  a high-per-
formance particle-based software tool 

uDeviceX for efficient blood flow sim-
ulations in complex microfluidic de-
vices and capillaries. 
Initial conditions of the simulations  
with uDeviceX require the blood to 
have specific RBC volume fraction, 
which is not a trivial task, especially 
for high fractions and complex and 
large geometries.
The project task is to efficiently dis-
tribute non-overlapping RBCs with 
little to no deformation in the specified 
channel. Different algorithmic ap-
proaches must be combined with the 
best HPC practices to result in a fast 
and robust code.

Specific project requirements and 
duration may be adjusted to meet the 
student’s requests
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PREREQUISITES
Programming in C/C++/Java/
   Python
Independent worker

CONTACT
Prof. Petros Koumoutsakos
Dmitry Alexeev

e-mail: petros@ethz.ch
  alexeedm@ethz.ch

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.
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