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Falla, R., Bobach, B. J., Boman, R., Ponthot, J. P., & Terrapon, V. E. (2023). 

Mesh adaption for two-dimensional bounded and free-surface flows with the 
particle finite element method. Computational Particle Mechanics, 1-28.
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Remeshing strategy based on Level Set functions

Delaunay Triangulation 
+ Alpha Shape (AS)

Delaunay Triangulation 
+ "Distance" criterion

Build Level-Set 
function

PFEM-AS

Particle Finite Element
Method based on Alpha-
Shapes

PFEM-LS

Particle Finite Element
Method based on Level-
Sets
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Examples (1/3) : Laser Melting Simulation

Bobach, B. J., Boman, R., Celentano, D., Terrapon, V. E., & Ponthot, J. 

P. (2021). Simulation of the Marangoni Effect and Phase Change Using 

the Particle Finite Element Method. Applied Sciences, 11(24), 11893.

Heat equation 
+ 

Navier-Stokes Eqs.

(weakly coupled staggered scheme)

• Boussinesq approximation
• Marangoni effect
• Phase change (flow resistance + 

latent heat) 
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Examples (2/3) : Impact of a coarse drop
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