
Chimera type

Domain Composition 
Methods



Hole cutting

Couple meshes

What?



Hole cutting
Chimera overlapped problems

Interface 1

Interface 2

What?



Mesh  
conforming

Algebraic 
coupling 

HERMESH 
method 

Example of elements 
to fill in the gap

Example of extension 
element for node

Imposing the continuity 
of the unknown and the residual

What?



Mesh  
conforming

Algebraic 
coupling 

HERMESH 
method 

Example of elements 
to fill in the gap

Example of extension 
element for node

Imposing the contuinity 
of the unknown and the residual

Imposing the continuity 
of the unknown and the residual

Algebraic 
coupling 

What?



CAD component union 
    Simplify meshing 
    Add/remove components 

Moving objects 
   No remeshing in time 
   Add/remove components 

Optimisation 
   Change location of components without having to remesh 

Local mesh refinement 
   Overset a fine patch mesh 

Enhanced collaborations 
   Meshes coming from different sources (biomechanical applications)

Why?



Versatile 
     It should be valid for any partial differential equation 

Implicit 
     Does not introduce additional iterative loop 

Parallel 
     It should be a parallel method 

Why these couplings?
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x = 0, 6

1-dimensional example
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How? ALGEBRAIC: matrix-vector product level



Multi-physics modular code for High Performance Computational 
Mechanics & Design 

Born in 2004 

Numerical solution of PDE’s 

Variational methods are preferred (FEM) 

Coupling between multi-physics (loose or strong) 

Explicit and Implicit formulations 

Hybrid meshes, non-conforming meshes 

Parallelization by MPI and OpenMP 

Automatic mesh partition using Metis 

Portability is a must

How? ALGEBRAIC: matrix-vector product level



my_universe_rank

my_world_rank

my_code_rank

my_color_rank

Where?



Actuator disk simulation

Disks in the position of the turbines Patch containing the disks

Real problem



HERMESH

Real problem



HERMESH

Real problem



Different size of meshes

Real problem



ALGEBRAIC

Real problem



MATCHING MESH

Real problem
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GRACIAS!


