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Â What is Multiphysics and Why to Model? 

 

Â Multiphysics Classifications 

 

Â Challenges in Multiphysics Modelling 

 

Â Multiphysics Methodology 

 

Â Concluding Remarks 

Syllabus 

Introduction to Multiphysics Modelling 
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1.1 What is Multiphysics and Why to Model? 

Å Various real world phenomena interacting simultaneously build up multiphysics. 

 

 

 

 

 

 

 

 

 

 

Å Real time interactions among disciplines needs to be considered. 

Å The desire to understand and improve complex features and processes. 
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1.2 Multiphysics Classifications 

ÅMulti-disciplinary: utilises data generated by one code as input for another. 

Å Multi-physics: two way exchange of information e.g. piezoelectric analysis. 

ÅClosely coupled multiphysics: time and space accurate exchange of used data  

     e.g. fluidïstructure interaction (FSI). 
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1.3 Challenges in Multiphysics Modelling 

Å Requires expertise in many engineering fields as well as software and  

      hardware 

Å Closely coupled interactions between multiple phenomena 

Å Analysis software usually phenomena specific: 

Å Finite element techniques with direct solver structure 

Å Finite volume techniques with segregated iterative solvers 

Å Accurate filtering and data mapping for boundary and initial conditions 

Å Must ensure the accurate deformation capability of the mesh and geometry  

      where required 

Å Parallel computing issues 
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1.4 Multiphysics Modelling Methodology 

ÅSolid Modelling 

ÅClean up 

ÅMeshing etc. 

 

ÅFlow rate, 

ÅTemperature, 

ÅForce etc. 

 

 

ÅSolution methods, 

ÅSpatial 

Discretisation etc. 
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1.4.1 Pre-processing/Engineering Data 

http://www.fh-aachen.de/


         
Institut für Energie- und Klimaforschung ï Elektrochemische Verfahrenstechnik (IEK-3)    1 - 8 

1.4.2 Pre-processing/Clean-up 

ÅRepair edges, holes, cracks, sharp angles etc. 

Å Simplify fillets, solid geometry. 

Å Conduct operations, add-subtract domains 

ÅCreate, adjust additional volumes etc. 

http://www.fh-aachen.de/
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1.4.2 Pre-processing/Clean-up 

Fillets 

http://www.fh-aachen.de/
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1.4.2 Pre-processing/Clean-up 

Useless Faces 

http://www.fh-aachen.de/
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1.4.2 Pre-processing/Clean-up 

Fillet for CFD 

 not required! 

Sharp angle 

http://www.fh-aachen.de/
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1.4.2 Pre-processing/Clean-up 

Small features must be removed or merged! 

Undesired details! 

http://www.fh-aachen.de/
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1.4.3 Pre-processing/Meshing 

Å Remember! Different physics and different 

solvers have different requirements for mesh 

quality! 

Å Structural, CFD, EM etc. 

 

 

Å Sizing, Pinch etc. 

 

 

Å Sizing; refinement etc. 

 

 

Å Preview surface mesh 

 

 

Å Mesh metrice 
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1.4.3 Pre-processing/Meshing 
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1.4.3 Pre-processing/Meshing 
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1.4.3 Pre-processing/Meshing 

ÅHex mesh of brake assembly using 
combination of hex meshing methods 
including sweep, thin sweep, MultiZone 
and hex-dominant 

ÅTetrahedral meshing  

     approach of an 

     aeroplane segment 

http://www.fh-aachen.de/
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1.4.3 Pre-processing/Meshing 

Typical Mesh Variants 

Å Hexa 

Å Tetra 

Å Poly 

ÅCut-cell etc. 

http://www.fh-aachen.de/
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1.4.3 Pre-processing/Meshing 
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