
3D Fluid/Granular Flow Solvers on 
Heterogenous Platforms
The accurate simulation of 
three dimensional flows on 
a compute node, acceler-
ated with multiple GPUs.
Real-time and accurate simulation of fluids 
and granular flow problems can have a 
great impact in several areas of science 
and engineering ranging from aircraft de-
sign to industrial processes.
These simulations require to accurately 
solve the governing equations while sus-
taining high throughput rates. This is only 
possible by designing compute kernels 
exhibiting high Flop-over-Byte ratios while 

incorporating significant algorithmic ad-
vantages. Currently, we are developing the 
next generation of such flow solvers that 
run on accelerated nodes - nodes that con-
sist of a multi-core CPU (8-48 cores) and 
multiple many-core accelerators (2-4 accel-
erators).
The goal of this project is to develop a 
state-of-the-art single-node 3D flow solver, 
that combines the use of the CPU-cores  
with the accelerators to speedup the com-
putation. The solver should be then applied 
to solve a scientific or engineering prob-
lem. 
The development framework should be  
either OpenCL (CPU, GPU support), or 

CUDA (GPU-only support) combined with 
OpenMP/TBB (CPU-only support).

PREREQUISITES
Enjoy learning OpenCL (or CUDA)
Enjoy learning math behind flows

CONTACT
Diego Rossinelli
Prof. Petros  Koumoutsakos
 
e-mail :  diegor@inf.ethz.ch
 petros@inf.ethz.ch
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CSE  LAB
Institute of Computational Science-DINFK
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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