













Menu





	 maison
	 Ajouter le document
	 Signe
	 Créer un compte







































schemes for lagrangian hydrodynamic

Polytechnique Federale de Zurich,. ETH rep. 91-09, (1991). 10.Y. X. Ren, Comp. Fluids, 32, 1379-1403,(2003). 11.M. Helzel, M.J. Berger, R. J. LeVeques, SIAM ... 

















 Télécharger le PDF 






 1MB taille
 5 téléchargements
 434 vues






 commentaire





 Report
























“Godunov Techniques and Slope Limiters in Lagrangian and ALE Hydrodynamics”,WCCM,ECFD6,Barcelona, 25 July 2014



A Shock Aligned Cell Centered Godunov Scheme for Eulerian Hydrodynamics Gabi Luttwak1 and Joseph Falcovitz2 1 Dynamic



1-2-3D Flows, Consulting , Haifa 3475958, Israel 2 Institute of Mathematics, The Hebrew University of Jerusalem, Israel



Cell-centered Godunov schemes  Classical Eulerian cell-centered Godunov



schemes solve 1D Riemann problems (RP) at the computational zone faces.  These RP solutions provide the face and time step centered values of the variables required for the integration of the conservation laws.  These RP are solved in the normal to face direction.



The Classical Godunov Scheme  This introduces some mesh dependence in the solution.  This was already pointed out by Phil Roe [5]  Numerical effects result like carbuncle phenomenon and



even–odd decoupling see Quirk [6]  Schemes like Colella’s CTU[7] and rotated Riemann solvers (e.g. Levy et al. [8], Leveques et al. [9], Helzel et al. [10], Ren[11] ) try to alleviate this problem.  Also “Residual-distribution schemes”, see the review of van Leer [12] , or Remi Abgrall in this symposiun



Rotated Riemann Solvers  Relatively Complex schemes  Problems near strong shocks – Perhaps caused by non-invariant slope limiters for vectors  Could we apply some of the advantages of



the SMG scheme to Classical Cell Centered Godunov schemes?



The Staggered Mesh Godunov-SMG Scheme  The Staggered Mesh Godunov-SMG scheme [1-4]



solves the impact RP at the staggered zone faces along the normal to the shock direction.  This direction is approximated to lie along the velocity difference across that face.  It uses a convex-hull based VIP rotation invariant slope limiter for vectors.  The SMG scheme better preserves the symmetry near shocks and also controls hourglass instabilities.  The aim of the present investigation is to apply similar ideas to classical cell centered Eulerian schemes.



Toward a “Shock-Aligned” CellCentered Godunov Scheme  Variables & gradients defined at cell center.  Face centered values obtained using the limited gradients.  RP are solved at the face centers in the shock direction  Shock direction (if present) assumed to lie along local    



velocity difference (𝒖𝑹 − 𝒖𝑳 ) We use a directional slope-limiter Slope limiter for vectors based on the VIP Here we implement this for a Cartesian mesh We do a directionally split calculation L



R



The RP Solutions  When 𝒖𝑹 − 𝒖𝑳 
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