
Blood simulations: in need of adaptive timestep 
In our quest to speed-up our 
blood flow simulations, we 
are investigating methods for 
adaptive time-stepping. This 
will enable computational 
studies essential in the un-
derstanding of the mechan-
ics that govern the vast dy-
namics of Red Blood Cells. 

The project: Why simulate RBCs? 
The deformability of the RBCs en-
ables them to squeeze into capillar-
ies whose size is as small as half 
the RBC diameter! The capability of 
experiencing excessive deformation 
is a property of healthy RBCs, 
whereas diseased RBCs show a 
decrease in deformability which is 

one of the main factors that lead to 
microvascular flow blockage. Our 
team aims at understanding the 
features that contribute to the me-
chanical properties of RBCs and 
determine correlations to diseases. 
Any speed-up in the computational 
time required to perform such simu-
lations is essential. 

The student: In this project the stu-
dent will implement and investigate 
the effect of different time-stepping 
adaptation techniques inside our in-
house micro-fluidics software, uDe-
viceX. The simulations are based 
on the Dissipative Particle Dynam-
ics method, a powerful particle-
based method for simulating hydro-
dynamic phenomena. 

References: DPD, RBC, uDeviceX. 
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PREREQUISITES 
Programming skills (C++ / Python) 
Interest in learning new HPC soft-
ware (uDeviceX)
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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 Mechanics, 
Nanotechnology and Life Sciences. The core computational competences of our group are in 
particle methods and in stochastic optimization techniques. 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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http://www.icos.ethz.ch/cse
http://scitation.aip.org/content/aip/journal/jcp/107/11/10.1063/1.474784
https://www.sciencedirect.com/science/article/pii/S0006349510002286
https://dl.acm.org/citation.cfm?id=2807677
http://www.icos.ethz.ch/cse

