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High Resolution Schemes and the Entropy Condition
Stanley Osher1, Sukumar Chakravarthy2•Institutions (2)
University of California1, Rockwell Automation2

01 Oct 1984-SIAM Journal on Numerical Analysis (Springer, Berlin, Heidelberg)-Vol. 21, Iss: 5, pp 104-133

TL;DR: In this article, a systematic procedure for constructing semidiscrete, second order accurate, variation diminishing, five-point band width, approximations to scalar conservation laws is presented.
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View 20 related papersAbstract: A systematic procedure for constructing semidiscrete, second order accurate, variation diminishing, five-point band width, approximations to scalar conservation laws, is presented. These schemes are constructed to also satisfy a single discrete entropy inequality. Thus, in the convex flux case, we prove convergence to the unique physically correct solution. For hyperbolic systems of conservation laws, we formally use this construction to extend the first author’s first order accurate scheme, and show (under some minor technical hypotheses) that limit solutions satisfy an entropy inequality. Results concerning discrete shocks, a maximum principle, and maximal order of accuracy are obtained. Numerical applications are also presented.
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The finite-volume time-domain method for 3-D solutions of Maxwell's equations in complex geometries: A review
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Christophe Fumeaux, D. Baumann, Krishnaswamy Sankaran, Ruediger Vahldieck, E. Li, K. Krohne  - Show less +2 more

01 Jan 2007TL;DR: Christophe Fumeaux, Dirk Baumann, Krishnaswamy Sankaran, Klaus Krohne, Rudiger Vahldieck and Erping Li as mentioned in this paper.
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Cites methods from "High Resolution Schemes and the Ent..."
	...This separation is based on the method of characteristics with solutions propagating with velocities given by the eigenvalues of the Jacobian matrix of the system [5],[6]....
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Computer evaluation of high order numerical schemes to solve advective transport problems
[...]


Dorthea Yeh1, Gour Tsyh Yeh1•Institutions (1)
Pennsylvania State University1

01 Nov 1995-Computers & Fluids
TL;DR: Evaluating the performance of three representative high-order finite difference schemes to solve two sets of simple one-dimensional benchmark problems in terms of their ability to resolve spurious oscillation, numerical spreading, and peak clipping found none of the three schemes produced satisfactory results unless the reduced grid and time-step were used.
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Dissertation•
Double-diffusive thermochemical convection in the liquid layers of planetary interiors : a first numerical exploration with a particle- in-cell method
[...]


Mathieu Bouffard1•Institutions (1)
École normale supérieure de Lyon1

20 Sep 2017TL;DR: In this article, a methode semi-Lagrangienne is proposed for particle-in-cell (PIL) simulations in a code of dynamo pre-existant, permettant ainsi de traiter de maniere plus realiste le champ de composition dans les enveloppes liquides internes des planets.
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Abstract: De nombreux corps du systeme solaire possedent des enveloppes liquides internes, comme par exemple les noyaux metalliques des planetes telluriques et les oceans profonds des satellites de glace de Jupiter et Saturne, dans lesquelles se produisent des courants de convection. La modelisation de la dynamique de ces enveloppes est cruciale pour comprendre la generation des champs magnetiques planetaires (pour les noyaux) et pour mieux determiner l’habitabilite potentielle des satellites joviens. La convection dans ces enveloppes est generalement produite par la combinaison d’au moins deux sources de flottabilite : une source thermique et une source solutale. Une telle situation est plus complexe qu’un regime de convection purement thermique ou purement solutale, d’une part en raison de l’existence d’un couplage thermochimique lorsqu’un processus de fusion ou de cristallisation se produit a l’une des frontieres de l’enveloppe, et d’autre part a cause de la forte difference de diffusivite moleculaire entre les champs thermique et compositionnel qui permet potentiellement le developpement d’instabilites double-diffusives. Classiquement, ces complexites ont ete ignorees dans les simulations numeriques de la dynamo terrestre ; les champs thermique et compositionnel ayant ete combines en une seule variable nommee « codensite ». Cette approche est sans doute simpliste mais permet d’esquiver une difficulte technique liee a la description du champ compositionnel dont la tres faible diffusivite necessite de recourir a des methodes numeriques adaptees. Cette these presente d’abord l’implementation d’une methode semi-Lagrangienne du type « particle-in-cell » dans un code de dynamo pre-existant, permettant ainsi de traiter de maniere plus realiste le champ de composition dans les enveloppes liquides internes des planetes. Les optimisations realisees sont detaillees ainsi que les resultats de tests sur des cas de benchmark qui valident cet outil. Une comparaison avec des methodes Euleriennes est egalement presentee. Une premiere exploration de la physique de la convection compositionnelle et thermochimique en rotation dans la limite d’un nombre de Prandtl compositionnel infini est ensuite conduite dans le contexte du noyau liquide terrestre. Il est montre que la dynamique convective est tres differente de celle de la convection thermique pure. Notamment, les materiaux legers injectes a la frontiere graine/noyau liquide sont capables d’atteindre la frontiere noyau/manteau et de s’y accumuler pour former une couche chimiquement stratifiee, dont l’existence a ete evoquee theoriquement mais qui n’a jamais pu etre produite dans de precedentes simulations. Enfin, la dynamique double-diffusive des couches stratifiees est egalement discutee, et de premieres simulations de « salt fingers » sont presentees.
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Cites background from "High Resolution Schemes and the Ent..."
	...Note that all TVD schemes necessarily degenerate to first-order near sharp boundaries, at least in the sense of local truncation error (Osher and Chakravarthy, 1984)....
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Error analysis of flux limiter schemes at extrema
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A.J. Kriel1•Institutions (1)
University of the Free State1

01 Jan 2017-Journal of Computational Physics
TL;DR: This work provides theoretical quantitative estimates for the local truncation errors of flux limiter schemes at extrema for a uniform grid and obtained the component of the error attributed to the fluxLimiter.
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	...A reduction to first order accuracy was shown in [4]....
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A numerical method for viscous perturbations of hyperbolic conservation laws
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Eduard Harabetian

01 Aug 1990-SIAM Journal on Numerical Analysis
TL;DR: In this paper, a high-resolution numerical scheme for the computation of viscous shock layers is introduced, which consists in the use of travelling wave solutions as approximating tools, and stability and accuracy results, and numerical tests for one-dimensional models, are presented.
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Abstract: A high-resolution numerical scheme for the computation of viscous shock layers is introduced. The novel feature consists in the use of travelling wave solutions as approximating tools. This is a departure from previous methods which are based on splitting the viscous part from the hyperbolic part of the equation. Stability and accuracy results, and numerical tests for one-dimensional models, are presented.
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Philip L. Roe1•Institutions (1)
Royal Aircraft Establishment1

01 Aug 1997-Journal of Computational Physics
TL;DR: In this article, it is shown that these features can be obtained by constructing a matrix with a certain property U, i.e., property U is a property of the solution of the Riemann problem.
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B. van Leer

01 Jul 1979-Journal of Computational Physics
TL;DR: In this article, a second-order extension of the Lagrangean method is proposed to integrate the equations of ideal compressible flow, which is based on the integral conservation laws and is dissipative, so that it can be used across shocks.
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University of California, Berkeley1, Lawrence Livermore National Laboratory2

01 Apr 1984-Journal of Computational Physics
TL;DR: This work recognizes the need for additional dissipation in any higher-order Godunov method of this type, and introduces it in such a way so as not to degrade the quality of the results.
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01 Jan 1967TL;DR: In this article, differentielles and stabilite were used for differentiable transport in the context of transfert de chaleur and ondes Reference Record created on 2005-11-18, modified on 2016-08-08
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Abstract: Keywords: equations : differentielles ; stabilite ; transport ; transfert de chaleur ; mecanique des : fluides ; ondes Reference Record created on 2005-11-18, modified on 2016-08-08
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