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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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Artificial viscosity model to mitigate numerical artefacts at fluid interfaces with surface tension
[...]


Fabian Denner1, Fabien Evrard1, Ricardo Serfaty2, Berend van Wachem1•Institutions (2)
Imperial College London1, Petrobras2

17 Jan 2017-Computers & Fluids
TL;DR: In this article, an artificial viscosity model is proposed to mitigate numerical artefacts at surface-tension-dominated interfaces without adversely affecting the accuracy of the physical solution, and the proposed methodology computes an additional interfacial shear stress term based on the local flow data and fluid properties that reduces the impact of numerical artefact and dissipates underresolved small scale interface movements.
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Bound-Preserving High-Order Schemes
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Zhengfu Xu1, Xiangxiong Zhang2•Institutions (2)
Michigan Technological University1, Purdue University2

01 Jan 2017-Handbook of Numerical Analysis
TL;DR: The first framework is a general framework to design a simple and efficient limiter for finite volume and discontinuous Galerkin schemes without destroying high-order accuracy, and the second one is a bound-preserving flux limiter, which can be used on high- order finite difference, finite volume
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Abstract: For the initial value problem of scalar conservation laws, a bound-preserving property is desired for numerical schemes in many applications. Traditional methods to enforce a discrete maximum principle by defining the extrema as those of grid point values in finite difference schemes or cell averages in finite volume schemes usually result in an accuracy degeneracy to second-order around smooth extrema. On the other hand, successful and popular high-order accurate schemes do not satisfy a strict bound-preserving property. We review two approaches for enforcing the bound-preserving property in high-order schemes. The first one is a general framework to design a simple and efficient limiter for finite volume and discontinuous Galerkin schemes without destroying high-order accuracy. The second one is a bound-preserving flux limiter, which can be used on high-order finite difference, finite volume and discontinuous Galerkin schemes.
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Cites background from "High Resolution Schemes and the Ent..."
	...…the sense of measuring the variation of grid point values or cell averages is at most first order accurate around smooth extrema, see Harten (1983); Osher and Chakravarthy (1984), although these schemes can be designed for any formal order of accuracy for smooth monotone solutions, e.g., the high…...
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	...See Sanders (1988); Liu and Osher (1996); Zhang and Shu (2010a) for third and higher order accurate schemes satisfying (4)....
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Higher-Order Flux-Limiting Schemes for the Finite Volume Computation of Incompressible Flow
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Marcel Zijlema1, P. Wesseling1•Institutions (1)
Delft University of Technology1

01 Mar 1998-International Journal of Computational Fluid Dynamics
TL;DR: In this article, the authors considered numerical modeling of convection suitable for cell-centred finite volume methods for incompressible flow and obtained higher-order accurate and oscillation-free solutions through flux limiting, two improvements are discussed: the enhancement of accuracy at smooth extrema of the TVD solution, and the construction of flux limiters based on polynomial interpolants in the normalized variable space.
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Abstract: Numerical modelling of convection suitable for cell-centred finite volume methods for incompressible flow is considered. Higher-order accurate and oscillation-free solutions are obtained through flux limiting, Two improvements are discussed: the enhancement of accuracy at smooth extrema of the TVD solution, and the construction of flux limiters, which is based on polynomial interpolants in the normalized variable space. Some implementation issues are outlined. Numerical examples are provided to illustrate these advancements.
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A Class of Extended Limiters Applied to Piecewise Hyperbolic Methods
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Susana Serna

01 Jan 2006-SIAM Journal on Scientific Computing
TL;DR: A new hyperbolic reconstruction is formulated, based on the "power limiters", which is local total variation bounded and it behaves stably with a reduced numerical viscosity compared to PHM.

...read moreread less

Abstract: Piecewise hyperbolic methods (PHMs) have been widely used for the approximation of hyperbolic conservation laws. In this paper we have studied the "power limiters" in order to analyze their suitable use in the design of PHMs. We formulate a new PHM, based on these limiters, improving the behavior of the PHM in [SIAM J. Sci. Comput., 15 (1994), pp. 892-915], at local extrema, jump discontinuities, and discontinuities in derivative. We show that this new hyperbolic reconstruction (we call it PowerPHM) is local total variation bounded and it behaves stably with a reduced numerical viscosity compared to PHM. We show numerical evidence of the above mentioned features by means of one- and two-dimensional numerical tests with the Euler equations of gas dynamics.
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Additional excerpts
	...Total variation diminishing (TVD) schemes were introduced in [6] to get high order accurate nonoscillatory approximations of the solution of hyperbolic conservation laws, but the main drawback of these schemes was the degeneration to first order of accuracy at local extrema [13]....
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Numerical study on the convergence to steady state solutions of a new class of high order WENO schemes
[...]


Jun Zhu1, Chi-Wang Shu2•Institutions (2)
Nanjing University of Aeronautics and Astronautics1, Brown University2

15 Nov 2017-Journal of Computational Physics
TL;DR: A new class of high order weighted essentially non-oscillatory (WENO) schemes is applied to solve Euler equations with steady state solutions that use the same information as the classical WENO schemes and yield the same formal order of accuracy in smooth regions, yet they could converge to steadyState solutions with very tiny residue close to machine zero.
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Cites background from "High Resolution Schemes and the Ent..."
	...However the application of TVD type limiters will degenerate the accuracy of the numerical scheme to first order near smooth extrema [28], and (more relevant to our current paper) the lack of sufficient smoothness of the numerical fluxes with such limiters often prevents the residue from settling down to machine zero....
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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.

...read moreread less


Full-textGo to Paper 
6,630 citations



Save
Cite
Share





Journal Article•DOI•
Difference Methods for Initial-Value Problems.
[...]


Samuel Goldberg, Robert D. Richtmyer

01 Nov 1959-American Mathematical Monthly

Go to Paper 
4,135 citations



Save
Cite
Share





Journal Article•DOI•
The Piecewise Parabolic Method (PPM) for Gas Dynamical Simulations
[...]


Phillip Colella1, Paul R. Woodward2•Institutions (2)
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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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