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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.

read less

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.

...read moreread less


Content maybe subject to copyright    Report








































Citations





PDF
Open Access
YearTypeAuthorsInstitutions More filters


 Sort by





Journal Article•DOI•
Continuum simulation for regularized non-local μ(I) model of dense granular flows
[...]


Cheng-Chuan Lin1, F.-L. Yang1•Institutions (1)
National Taiwan University1

01 Nov 2020-Journal of Computational Physics
TL;DR: This work implements the local μ ( I ) rheology law and its non-local modification in a PISO-VOF numerical scheme with a sharp-interface-capturing THINC method for two-dimensional dense granular flows in both steady and transient states and provides the first numerical evidence for the crucial role of non- local momentum transport on degrading the velocity profiles predicted with a local rheologists.
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Entropy production in second-order three-point schemes
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Thomas Sonar

01 Dec 1992-Numerische Mathematik
TL;DR: It is proved that a wide class of finite difference methods cannot satisfy a discrete entropy inequality and indicates a strong relationship between entropy production and oscillations in numerical solutions.
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Abstract: We discuss semi-discrete three-point finite difference methods for the numerical solution of system of conservation laws which are second order accurate in space in the sense of truncation error. Particular discretizations of the numerical entropy flux associated with such schemes are studied clarifying the importance of this discretization with regard to the production of numerical entropy. Using a numerical entropy flux constructed in a canonical way we prove that a wide class of finite difference methods cannot satisfy a discrete entropy inequality. Together with a well known result of Schonbek concerning Lax-Wendroff type schemes our result indicates a strong relationship between entropy production and oscillations in numerical solutions.
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Cites methods from "High Resolution Schemes and the Ent..."
	...A satisfying theory of entropy production of such schemes was developed by Tadmor [-16, 17], Osher [-9] and Osher et al. [ 10 ] and later summarized and enlarged by Tadmor and Osher [11]....
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High-order schemes and entropy condition for nonlinear hyperbolic systems of conservation laws
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J.-P. Vila

01 Jan 1988-Mathematics of Computation
TL;DR: On presente une procedure systematique de construction des approximations explicites des systemes strictement hyperboliques des lois de conservation d'augmenter la convergence.
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Abstract: On presente une procedure systematique de construction des approximations explicites des systemes strictement hyperboliques des lois de conservation. On etablit la convergence
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On Wavewise Entropy Inequality for High Resolution Schemes II: Fully Discrete MUSCL Schemes with Exact Evolution in Small Time
[...]


Huanan Yang

01 Nov 1998-SIAM Journal on Numerical Analysis
TL;DR: In this article, the authors extend the framework and the convergence criteria of wavewise entropy inequality of [H. Yang, Math. Comp., 65 (1996), pp. 45--67] to fully discrete high resolution schemes satisfying certain TVD nonoscillatory conditions.
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Abstract: In this paper, we extend the framework and the convergence criteria of wavewise entropy inequality of [H. Yang, Math. Comp., 65 (1996), pp. 45--67] to fully discrete high resolution schemes satisfying certain TVD nonoscillatory conditions. For the Cauchy problem of convex conservation laws in one space dimension, we use one of the criteria to prove the convergence of the MUSCL scheme toward the entropy solution, assuming that each time step of the scheme consists of a minmod slope limiter, an exact time evolution, and a standard cell averaging; the CFL number is less than 0.5; and the initial condition is of bounded variation.
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Cites methods from "High Resolution Schemes and the Ent..."
	...In the former, we proved convergence of semidiscrete generalized MUSCL schemes; in the latter, we proved convergence of a class of semidiscrete high resolution schemes using Chakravathy–Osher flux limiters (see [18] and [20]), all for convex problems....
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Pulsed charged sprays: application to DISI engines during early injection
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John S. Shrimpton1•Institutions (1)
Imperial College London1

21 Sep 2003-International Journal for Numerical Methods in Engineering
TL;DR: In this paper, the authors present numerical predictions of the temporal evolution of pulsed sprays, typical of those used in gasoline direct injection spark ignition engines, with the novelty that the drops are electrically charged.

...read moreread less

Abstract: Numerical predictions of the temporal evolution of pulsed sprays, typical of those used in gasoline direct injection spark ignition engines are presented, with the novelty that the drops are electrically charged. The rate of spray expansion, in terms of the fraction of maximum possible spray charge for a typical engine timescale, is investigated. The engine timescale chosen is the time available between spray injection and ignition, and for a low-speed engine operation, with injection during the intake stroke. The aim is to quantify the amount of electric charge, required to spread the spray throughout the engine cylinder, without causing excessive piston and wall impingement, prior to hypothetical ignition. It is found that experimentally realizable amounts of electric charge are sufficient to cause spray expansion throughout the engine cylinder within the timescale permitted. Also noted is a segregation of the smaller drops from their larger cousins, by virtue of the known non-linear variation in drop charge with drop mass. Since it is known that pulsed fuel injectors producing charged sprays of insulating liquids are a reality then electric charge seems to be a viable route to control and optimize in-cylinder mixture distribution and hence engine performance, robustness and emissions.
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Approximate Riemann Solvers, Parameter Vectors, and Difference Schemes
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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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Towards the ultimate conservative difference scheme V. A second-order sequel to Godunov's method
[...]


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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The Piecewise Parabolic Method (PPM) for Gas Dynamical Simulations
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Phillip Colella1, Paul R. Woodward2•Institutions (2)
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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