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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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A physically-based entropy production rate method to simulate sharp-front transport problems in porous medium systems
[...]


T. M. Weigand1, Matthew W. Farthing2, Christopher E. Kees2, Cass T. Miller1•Institutions (2)
University of North Carolina at Chapel Hill1, Engineer Research and Development Center2

01 Jun 2021-Computational Geosciences
TL;DR: In this paper, a physically-based entropy production rate is used to add dissipation to the approximation of the hyperbolic operator using an entropy-viscosity formulation, which can be leveraged in a generic and efficient numerical method to create problem-specific dissipation functions.

...read moreread less

Abstract: Sharp-front problems arising from equations that tend toward a hyperbolic limit occur routinely in modeling transport phenomena in porous medium systems. Numerical methods to approximate hyperbolic conservation equations are mature for finite volume methods. However, irregularly shaped domains make finite element methods (FEMs) an attractive approach for many subsurface problems. For conforming FEM approaches, sharp fronts continue to pose a computational challenge. We build on recent work to develop and evaluate an entropy viscosity approach. Recent theoretical advancements have resulted in the formulation of entropy inequality equations for many porous medium problems, which we use to compute a physically-based entropy production rate for both linear and nonlinear species transport problems. The entropy production rate is in turn used to add dissipation to the approximation of the hyperbolic operator using an entropy-viscosity formulation. We demonstrate how existing, problem-specific theoretical results can be leveraged in a generic and efficient numerical method to create problem-specific dissipation functions.
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Osher u pwind scheme for the euler equations
[...]


Sukumar R. Chakravarthy

01 Jan 1983TL;DR: In this paper, a second-order accurate upwind extension of the Osher upwind scheme for the unsteady Euler equations is presented. But the up-wind scheme does not satisfy the Entropy condition and admits sharp, discrete, steady shocks with no more than two transition points.

...read moreread less

Abstract: Second-order accurate, time-explicit extensions of the Osher upwind scheme are presented for the unsteady Euler equations. The original, first-order accurate Osher scheme was a) Total Variation Diminishing (TVD), b) satisfied the Entropy Condition and c) admitted sharp, discrete, steady shocks with no more than two transition points if the shock separated supersonic from subsonic flow. The new, second- order accurate scheme also possesses these properties. Ad- ditionally, d) it is a high resolution scheme that sharply resolves moving shocks, contact surfaces and steady oblique shocks. The high resolution Osher scheme is a straight- forward extension of the first-order scheme and achieves the above four properties by employing "flux limiting" and artificial compression or rarefaction (ACR). Applications presented here include i) quasi-one-dimensional Laval nozzle flow, ii) one-dimensional unsteady flow in a shock tube, iii) circular cylinder in a supersonic stream and iv) oblique shock wave reflection from a flat plate. These results clearly demonstrate the improved resolution possible with the new scheme.

...read moreread less



Go to Paper 


Save
Cite
Share





Journal Article•DOI•
A sign preserving WENO reconstruction method
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Ulrik Skre Fjordholm1, Deep Ray2•Institutions (2)
Norwegian University of Science and Technology1, TIFR Centre for Applicable Mathematics2

30 Oct 2015-arXiv: Numerical Analysis
TL;DR: A third-order WENO reconstruction which satisfies the sign property, required for constructing high resolution entropy stable finite difference scheme for conservation laws, is proposed which is endowed with additional properties making it a more robust option compared to ENO schemes of the same order.

...read moreread less

Abstract: We propose a third-order WENO reconstruction which satisfies the sign property, required for constructing high resolution entropy stable finite difference scheme for conservation laws. The reconstruction technique, which is termed as SP-WENO, is endowed with additional properties making it a more robust option compared to ENO schemes of the same order. The performance of the proposed reconstruction is demonstrated via a series of numerical experiments for linear and nonlinear scalar conservation laws. The scheme is easily extended to multi-dimensional conservation laws.

...read moreread less



Full-textGo to Paper 
 View 1 citation excerpt



Save
Cite
Share



Cites background from "High Resolution Schemes and the Ent..."
	...Reconstruction using total variation diminishing (TVD) limiters have good nonlinear stability properties [6], but can lead to clipping of smooth extrema [14,15]....
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RKDG Methods with Multi-resolution WENO Limiters for Solving Steady-State Problems on Triangular Meshes
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Jun Zhu, Chi-Wang Shu, Jianxian Qiu

09 May 2023-Communications on Applied Mathematics and Computation
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Entropy stable non-oscillatory fluxes: An optimized wedding of entropy conservative flux with non-oscillatory flux.
[...]


Ritesh Kumar Dubey

16 Aug 2021-arXiv: Numerical Analysis
TL;DR: In this article, a flux sign stability condition is introduced and utilized to construct arbitrary order entropy stable flux as a convex combination of entropy conservative and non-oscillatory fluxes, which does not explicitly require the computation of costly dissipation operator and high order reconstruction of scaled entropy variable for constructing the diffusion term.

...read moreread less

Abstract: This work settles the problem of constructing entropy stable non-oscillatory (ESNO) fluxes by framing it as a least square optimization problem. A flux sign stability condition is introduced and utilized to construct arbitrary order entropy stable flux as a convex combination of entropy conservative and non-oscillatory flux. This simple approach is robust which does not explicitly requires the computation of costly dissipation operator and high order reconstruction of scaled entropy variable for constructing the diffusion term. The numerical diffusion is optimized in the sense that entropy stable flux reduces to the underlying non-oscillatory flux. Different non-oscillatory entropy stable fluxes are constructed and used to compute the numerical solution of various standard scalar and systems test problems. Computational results show that entropy stable schemes are comparable in term of non-oscillatory nature of schemes using only the underlying non-oscillatory fluxes. Moreover, these entropy stable schemes maintains the formal order of accuracy of the lower order flux used in the convex combination.
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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
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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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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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