
Simulation of Acoustic Levitation 
Numerical simulation of the 
behavior of water droplets 
suspended in the air. 
Acoustic levitation is a technique for 
suspending objects in a medium by 
using intense sound waves. It allows 
contactless manipulation of materials 
and therefore has applications both in 
science and industry (e.g. biochem-
istry, materials processing).
Basic idea of the method is to create 
a standing wave in a medium using a 
set of speakers. Such a standing 
wave produces pressure gradients 
which can counteract gravity.
Recent studies also propose methods 
to arbitrarily move the suspended 

objects by changing the wave config-
uration.
The goal of this project is to numeri-
cally investigate the behavior of water 
droplets suspended in the air using a 
provided CFD solver. This implies the 
following tasks: (i) set up a simulation 
environment for acoustic levitation of 
water droplets, (ii) perform numerical 
experiments with various parameters, 
(iii) analyze the results to find out how 
parameter values affect the behavior. 
This project will help one to better 
understand physics of compressible  
multiphase flows and gain experience 
in using and developing CFD soft-
ware.
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PREREQUISITES
Programming in C/C++
Computational Fluid Dynamics

CONTACT
Prof. Petros Koumoutsakos
Petr Karnakov

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 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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Source: Argonne National Laboratory

http://www.icos.ethz.ch/cse
http://www.icos.ethz.ch/cse

