
Numerical comparison of Vortex 
methods and Finite Volume methods 
Compar ing the per for-
mance of two important 
numerical methods with re-
gard to computational accu-
racy and speed. 
Finite Volume methods are the main-
stay of simulations involving fluid flow. 
However, Vortex methods offer a 
number of advantages over these 
schemes, including improved stability, 
accuracy, and reduced computational 
cost.
  The goal of this project is to conduct 
a direct comparison of the two algo-

rithms with regard to speed and accu-
racy, via simulations of complex, de-
forming objects. The student will build 
upon existing parallel software 
framework to create a fully distributed 
three-dimensional solver. 
  The project involves hands-on expe-
rience in working with a diverse array 
of numerical methods, specifically 
targeted towards massively parallel 
computing. The student will gain in-
valuable experience regarding soft-
ware engineering of complex codes, 
and optimisation for high performance 
computing platforms.
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PREREQUISITES
Programming in C/C++
Basic Fluid mechanics
Basic knowledge of Numerical
Methods and PDEs

CONTACT
Prof. Petros Koumoutsakos
Dr. Siddhartha Verma
Guido Novati
e-mail: 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 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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Description: 1) Visualization of flow-field around a self-propelled swimmer (simulated us-
ing the finite volume method). 2) Governing equations for conservation of momentum, 
shown in terms of velocity (Finite Volume methods), and vorticity (Vortex methods).
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