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Subject: Master Thesis (MSc, theoretical) 

 

Reduced Order CFD Modelling for Heterogeneous Catalytic 

Systems 

 

Computational Fluid Dynamics (CFD) of reactive flows over heterogeneous catalysts 
is a challenging task even for simple laminar flows. This involves solving a system 
of Partial Differential Equations (PDEs) with highly non-linear boundary conditions 
imposed by the surface chemistry which leads to stiffness and bad conditioning of 
the overall system requiring extensive computational effort. To overcome, this 
challenge we create a Reduced Order Model (ROM) with a significant lower 
computational footprint than conventional CFD for applications in heterogeneous 
catalytic geometries like the monoliths.  We construct the model in Julia 
programming language using VoronoiFVM package.  

 

 

 

 

Tasks: 

• Conducting CFD analysis of the heterogenous catalysis systems in 2D 

geometries using our developed ROM model as well as Full Scale CFD for 

validation 

• Extension of the ROM from 2D to 3D geometries 

• Validation of the extension against Full Scale CFD/Experimental Results 

 

Skills: 

• Prior experience with Programming (Preferrable Julia/Matlab/Python) 

• Know how of CFD 

• Know how of Transport Phenomena 

 

 

Begin: As soon as possible 
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