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COMSOL Multiphysics

COMSOL Multiphysics 
• multi physics à tightly coupled PDEs

e.g.: fluid structure interaction, heat or electrical/magnetic
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COMSOL Multiphysics

COMSOL Multiphysics 
• multi physics à tightly coupled PDEs

e.g.: fluid structure interaction, heat or electrical/magnetic

• COMSOL:

FEM for all types of physics
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ANSYS: coupling FVM–FEM 
Fluent, cfx … FVM
Mechanical … FEM



COMSOL Multiphysics
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flexible PDE+ODE-Modulespredefined physics +



Numerical methods

Why FEM ?
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constant value 
for each volume

Finite VolumeMethods
(FVM)

polynomial on each cell

Finite Elements Method (FEM)

Fourier expanion

Spectral Elements Methods  
(SEM)

mathematical model & governing equations —> precision
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FEM and FVM
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see	https://www.comsol.de/blogs/fem-vs-fvm/
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Conservation Law: The sum of all drawbacks stays constant.

u	…	conserved	quantity
2 …	flux,	 7 …	volume

weak 
formulation

FEM

if φ
à FVM

φh

7h

https://www.comsol.de/blogs/fem-vs-fvm/


FEM and FVM
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Conservation Law: The sum of all drawbacks stays constant.

FEM

FVM



FEM and FVM
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Conservation Law: The sum of all drawbacks stays constant.

FEM:

higher order à straight forward 
à adaptive mesh refinement

unphysical oscillation 

conservation: 
globally satisfied

locally: 
with continuous functions not satisfied

COMSOL à discontinuous Galerkin (DG)

FVM:

higher order: 
method becomes less local

high numerical diffusion

conservation: 

by default locally satisfied



Case structure

case structure
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Case structure
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right click on headline
• to see options



Case structure
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globally available
• parameters
• variables
• functions
• materials



Case structure

16

Irene Reichl, TU Wien

definitions available 
to comp1
probes, contact areas, …
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(multi-)physics
respective boundary,
initial conditions, …



Case structure

18

Irene Reichl, TU Wien

compute
• stationary, time-dependent, …

• A = 3, 3.2, 3.4,  ….       SWEEP

• modify boundary conditions,
solver config, …

s
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always re
fer to

 stu
dy
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Trees further options à sub - menus
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