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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.
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TVD differencing on three-dimensional unstructured meshes with monotonicity-preserving correction of mesh skewness
[...]


Fabian Denner1, Berend van Wachem1•Institutions (1)
Imperial College London1

01 Oct 2015-Journal of Computational Physics
TL;DR: A novel monotonicity-preserving correction method is proposed for TVD schemes that significantly reduces numerical diffusion caused by mesh skewness and imposes carefully chosen limits on the extrapolation of the virtual upwind node.
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Cites methods from "High Resolution Schemes and the Ent..."
	...All three TVD schemes revert to a first-order upwind scheme (ψ(r f ) = 0) for r f ≤ 0, which is a necessary condition for TVD schemes [28]....

[...]







Defect correction and nonlinear multigrid for the steady Euler equations
[...]


Piet Hemker, Barry Koren

01 Jan 1988TL;DR: In this article, an accurate, efficient and robust technique to solve the steady Euler equations for inviscid flow by a nonlinear multigrid method is described, which can be extended to the N avier-Stokes equations, and can be combined with the adaptive grid refinements.
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Abstract: In this chapter we describe an accurate, efficient and robust technique to solve the steady Euler equations for inviscid flow by a nonlinear multigrid method. The discretization is a finite volume one, using the Godunov scheme, with Osher's approximate Riemann solver as the numerical flux function. Nonlinear FAS multigrid cycling is used to directly solve the first-order discrete equations. Defect correction is used to obtain higher-order accuracy. The technique can be extended to the N avier-Stokes equations, and can be combined with the adaptive grid refinements.
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A review and comparative study of upwind biased schemes for compressible flow computation. Part II: 1-D higher-order schemes
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P. R. M. Lyra1, Kenneth Morgan2•Institutions (2)
Federal University of Pernambuco1, Swansea University2

01 Sep 2000-Archives of Computational Methods in Engineering
TL;DR: In this paper, higher-order upwind biased procedures for solving the equations of 1-D compressible unsteady flow were surveyed and applied to the solution of the shock tube problem in different flow regimes.
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Abstract: Higher-order upwind biased procedures for solving the equations of 1-D compressible unsteady flow are surveyed. Approaches based upon the use of either switched artificial viscosity, flux-limiting or slopelimiting are considered and described within a unified framework. The approaches are implemented within the context of an edge-based finite element solution algorithm, which represents the basis for a future multi-dimensional extension on general grids. The performance of the different approaches is illustrated by application to the solution of the shock tube problem in different flow regimes.
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Cites background from "High Resolution Schemes and the Ent..."
	...IIS (uI ,u IS ) denotes the numerical flux of a three–point discrete entropy, or E, scheme [ 44 , 61], i.e....
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	...Osher and Chakravarthy [ 44 ] and Jameson and Lax [26] prove that TVD methods, no matter how they are constructed, must in fact degenerate to first–order accuracy at extreme points, so that the amplitude of any genuine extremum can only decrease and there is a progressive loss of information concerning high–frequency waves....
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Maximum-principle-satisfying space-time conservation element and solution element scheme applied to compressible multifluids
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Hua Shen1, Chih-yung Wen2, Matteo Parsani1, Chi-Wang Shu3•Institutions (3)
King Abdullah University of Science and Technology1, Hong Kong Polytechnic University2, Brown University3

01 Feb 2017-Journal of Computational Physics
TL;DR: A maximum-principle-satisfying space-time conservation element and solution element (CE/SE) scheme is constructed to solve a reduced five-equation model coupled with the stiffened equation of state for compressible multifluids and a slope limiter is introduced to ensure the sufficient condition is applied for both central and upwind CE/SE schemes.
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Cites background from "High Resolution Schemes and the Ent..."
	...Canonical total variation diminishing (TVD) schemes [9] strictly satisfy maximum principle properties but their accuracy will reduce to first-order at smooth extrema [10] which may cause excessive dissipation near the interface....
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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
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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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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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