
Numerical Simulation of Cavitating 
Flow using a Multi-Resolution Algorithm 
Implementation of a block-
structured multi-resolution 
algorithm in a highly opti-
mized compressible flow 
solver for the simulation of 
cavitating flow. 
Cavitating flow involves the formation 
of vapor cavities in regions where the 
pressure falls below the vapor pres-
sure of the liquid. Due to advection or 
temporal change, the pressure can 
suddenly rise above the vapor pres-
sure, causing a violent collapse of the 
previously formed cavities. Numerical 
simulation of such flows are challeng-

ing due to the presence of interfaces 
that separate multiple phases. Nu-
merical methods used to simulate 
multicomponent flows often introduce 
artificial viscosity which decreases 
the accuracy in regions where inter-
faces are present.
The goal of the project is the imple-
mentation of a block-structured multi-
resolution algorithm for enhanced 
resolution in regions of the domain 
where interfaces are present. The 
algorithm involves sophisticated in-
terpolation schemes between differ-
ent mesh levels and must be paral-
lelized for high performance comput-
ing systems.
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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.

M
as

te
r T

he
sis

C
H

A
IR

 O
F 

C
O

M
PU

TA
TI

O
N

A
L 

SC
IE

N
C

E

PREREQUISITES
Strong skills in C/C++/MPI
Basic knowledge of advanced 
data structures
Numerical Methods for com-
pressible flow
Ability to work independently
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