
 

 

    CFD of Fish-like  Airships
Computational Fluid Dynam-
ics Simulations of airships 
with fish-like propulsion.  
Today, airships are propelled by ro-
tors. A new concept of propulsion 
involves the mimicking of the tail-
beat of a swimming fish. The com-
putational  simulation of the fluid dy-
namics around a swimming fish  has 
been performed for fishes like tuna 
and shark and for fish-like robots.   
 
In our project we are interested in the 
fluid dynamics of fish-inspired flying 
bodies moving in air. Experiments 
and  flight tests with a 3.5m long fish-
like airship with a flapping tail-fin have 
been performed and several experi-
mental data are available. The simu-

lation of this reference case and 
eventually also the simulation of a 
airship with a flexible body using CFD 
tools employing advanced state of the 
art turbulence models will be the fo-
cus of this thesis. The CFD data 
along with experimental results will 
aid the design of the actual airship. 
 
Method 
Experimental data has been col-
lected on a 3.5 m model airfish. In 
order to optimize the device pa-
rameters, CFD will be integrated 
with experimental results. The pro-
ject involves the development of 
CFD tools, exploration of suitable 
turbulence models, validation stud-
ies and parametric studies in col-
laboration with experimentalists. 
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PREREQUISITES 
Background in CFD  
Independent work 
Collaboration with Experimentalists
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Simulations of Hydrophobic Interactions of 
Carbon Nanotubes : CSE Lab 
 

CSE  LAB 
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-


