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Key Components
• Adaptive multilevel hierarchy of tetrahedral

triangulations. Local refinement / coarsening.

• Level set method for interface representation.

• Finite Element methods. Extended-FEM(XFEM) for
discretization of discontinuous quantities.

• Special Laplace-Beltrami method for surface tension
force discretization.

• New FE method for discretization of surfactant transport
equation.

• Method for treatment of variable surface tension
coefficients.

• Implicit time discretization method with strong coupling
of fluid dynamics and interface dynamics.

• Fast iterative solvers.

• Parallelization with MPI.

Improved Laplace-Beltrami discretization 

Fluid Dynamics

•Implementation based on MPI.
•Distributed multilevel hierarchy of tetrahedral triangulations.
•Dynamic load-balancing.
•Treatment of distributed unknowns.

Parallelization

XFEM (Extended FEM)
•By extending the standard finite element space with 
additional basis functions, the jump at the interface can 
be  formulated as 

Approximation quality for

Model Aims
• Parallel simulation of coupled  fluid dynamics, mass- and surfactant 

transport with variable surface property.
• Simulation of real physical systems; validation of numerics.
• Development and analysis of numerical methods.

Fluid Dynamics
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Transport of Surfactants

Fig: Simulation evolution with refinement and load-balancing

Fig: From left to right : interfacial tension τ = 1.63e-3N/m, 8.15e-3N/m, 32.6.e-3N/m
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Variable surface tension coefficients
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