
Pulsatile Blood Flow through a Bifurcation 
Simulations of blood flow 
dynamics in a bifurcated 
geometry with pulses. 

Understanding blood flow dy-
namics at microscopic scales is 
crucial for many medical ap-
plications. For instance, micro-
devices are promising  tools for 
detecting circulating cancerous 
tumor cells. 

The dynamic of blood is mainly 
influenced by the plasma and 
the red blood cells, which leads 
to complicated flow-structure in-
teractions. This can be achieved 

using the Dissipative Particle 
Dynamics method (DPD), a 
mesoscopic approach to simu-
late hydrodynamic phenomena. 
The Red Blood Cell (RBC) mod-
el is a coarse grained approach 
using particles. 

The goal of this project is to 
simulate blood flow in a bifurca-
tion with a time dependent inflow 
corresponding to heartbeats. 
The code is written in C++ MPI/
CUDA and will have to be modi-
fied to achieve the desired re-
sults. 

References: DPD, RBC.
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PREREQUISITES 
Programming in C/C++ 
Want to learn CUDA/MPI 
Ability to work independently

CONTACT 
Athena Economides 
Lucas Amoudruz 
Prof. Petros Koumoutsakos 

e-mail: eceva@ethz.ch 
             amlucas@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.

Figure: Red Blood Cells in a 
bifurcation flowing with time 
independent inflow (top) and 
plasma velocity in the direc-
tion of the flow (bottom).

In arterial bifurcations, the 
interesting dynamics may be 
observed near the separa-
tion and may be significantly 
different for blood pulses due 
to heartbeats.

http://www.icos.ethz.ch/cse
http://scitation.aip.org/content/aip/journal/jcp/107/11/10.1063/1.474784
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