N
N

N

HAL

open science

Design of asymptotic preserving schemes for the
hyperbolic heat equation on unstructured meshes

Christophe Buet, Bruno Després, Emmanuel Franck

» To cite this version:

Christophe Buet, Bruno Després, Emmanuel Franck. Design of asymptotic preserving schemes
for the hyperbolic heat equation on unstructured meshes.
http://www.springer.com/alert /urltracking.do?id=Lbe18b9M9c40acSaff211f.

0457-9 . hal-00523809

HAL Id: hal-00523809
https://hal.science/hal-00523809
Submitted on 6 Oct 2010

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.

Numerische Mathematik, 2012,
10.1007/s00211-012-


https://hal.science/hal-00523809
https://hal.archives-ouvertes.fr




	Introduction 
	A review of asymptotic preserving cell centered schemes in 1D
	The classical finite volume scheme
	Jin-Levermore scheme
	Modified Jin-Levermore scheme and Gosse-Toscani scheme

	Design principle in dimension two 
	Definitions 
	Edge formulation
	Nodal formulation 
	Study of the nodal solver invertibility
	Invertibility of the nodal solver in triangular case
	Others variants
	L2 stability

	Asymptotic preserving analysis in dimension two
	Preliminary considerations about the convergence analysis
	Convergence of the limit semi-discrete scheme
	Asymptotic preserving schemes

	Details of discretization for the nodal schemes
	Boundary conditions
	Neumann condition for diffusion scheme
	Neumann condition for AP schemes applied to the telegraph equation

	Time discretization
	The limit diffusion scheme on Cartesian mesh and spurious modes

	Numerical results 
	Numerical results for the diffusion scheme
	Test case: Fundamental solution
	Test case with Neumann condition

	Numerical results in the transport regime
	The asymptotic regime

	Conclusion and perspectives

