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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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Positivity Preservation in the Simulation of Relativistic Laser-Plasma Interaction
[...]


Anke Wortmann

01 Jan 2013TL;DR: In this paper, the authors proposed a new scheme that preserves the positivity of the plasma density while still satisfying the conservation of mass in the hydrodynamic model for relativistic laser-plasma interaction.

...read moreread less

Abstract: With standard schemes, the plasma density in the hydrodynamic model for relativistic laser-plasma interaction can become negative. Therefore, we present a new scheme that preserves the positivity of the plasma density while still satisfying the conservation of mass. The numerical results for a vacuum-plasma transition of a laser pulse in one and two dimensions compare very well to the results from a standard PIC code, but the computation time is greatly reduced.
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Application of tvd flux limiting schemes in simulation of multiphase flow through porous media
[...]


Gabriel Irinel Marcu

01 Jan 2004TL;DR: In this paper, the authors used only the TVD schemes with different flux limiters which avoid the spurious oscillations associated with the classical second order schemes, i.e., min-mod, Roe, van Leer, Chakravarty-Osher.
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Abstract: Frequently, the simulation of fluids flow through porous media uses single point upwind (upstream) weighting for approximating the transmissibility terms in mass- balance equations of each phase. This approximation gives a significant level of numerical dispersion that spreads the saturation front over many grid blocks. In order to correct this situation, especially when we have unstable flow processes or heterogeneous porous media, a better solution is using the high-order Godunov methods. Harten, point out two classes of Godunov schemes: TVD (Total Variation Diminishing) and ENO (Essentially NonOscillatory), both related to the total variation (TV) property. In this paper we use only the TVD schemes with different flux limiters which avoid the spurious oscillations associated with the classical second order schemes. The limiters used here are min-mod, Roe, van Leer, Chakravarty-Osher. If we have two phases and these are immiscible, the flow through porous media can be described by fractional flow. Also in this situation, if the capillary pressures and gravitational forces are neglected combining the two balance equations written for each phase, results a non-linear hyperbolic equation in saturation, well known as Buckley-Leverett equation. This equation can be used for model validation. The results provided by each numerical scheme applied for multi-phase fluid flows through porous media are compared with classical approach. Results show a significant improving of solution accuracy, but obtained with more computational effort.
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Cites background or methods from "High Resolution Schemes and the Ent..."
	...The most known flux-limiter methods are those presented by Roe [6] (using minmod or superbee limiters), Van Leer [10] or Chakravarty-Osher [5] limiters....

[...]


	...If ξ = 1 then the Chakravarty-Osher limiter become the Roe’s minmod limiter....

[...]


	...Using different TVD limiters such as minmod, superbee, van Leer, ChakravartyOsher and different discretization’s number of nodes (10, 20, 50, 100), we compare the saturation distribution provided by each method....

[...]


	...Many schemes which incorporate some form of flux limiters was proposed for solving the flux-conservative equation, Roe [6], van Leer [10], Chakravarty and Osher [5]....

[...]


	...The minmod and superbee limiters are:
( )( )0,1,minmax)( rr =Ψ ( ) ( )( )2,min,1,2min,0max)( rrr =Ψ (10)
Van Leer limiter is:
( ) r rr r + + =Ψ 1 (11)
The Chakravarty-Osher limiter is:
( )( )ξ,min,0max)( rr =Ψ (12)
Where 1≤ ξ ≤ 2 which generate a family of limiters....
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On the convergence of a local third order shock capturing method for hyperbolic conservation laws
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Sergio Amat1, Vicente F. Candela2•Institutions (2)
Universidad Politécnica de Cartagena1, University of Valencia2

01 Apr 2017-Numerical Algorithms
TL;DR: T theoretical stability properties are presented and the convergence of the scheme for scalar conservation laws is obtained, and a direct adaptation of these results should be used to derive the converge of the PHM.

...read moreread less

Abstract: The Piecewise Polynomial Harmonic Method (PPHM) is a local third order accurate shock capturing method for hyperbolic conservation laws. In this paper, theoretical stability properties are presented. Using these properties, the convergence of the scheme for scalar conservation laws is obtained. A direct adaptation of these results should be used to derive the convergence of the PHM (Marquina, SIAM J. Sci. Comput. 15(4), 892---915, 1994). Finally, the method is tested in several classical problems in order to explore its numerical behavior.
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Journal Article•DOI•
Strong-stability-preserving, Hermite-Birkhoff time-discretization based on k step methods and 8-stage explicit Runge-Kutta methods of order 5 and 4
[...]


Huong Nguyen-Thu1, Truong Nguyen-Ba2, Rémi Vaillancourt2•Institutions (2)
Can Tho University1, University of Ottawa2

01 Jun 2014-Journal of Computational and Applied Mathematics
TL;DR: New optimal, 8-stage, explicit, SSP, Hermite-Birkhoff (HB) time discretizations of order p, p=5,6,...,12, with nonnegative coefficients are constructed by combining linear k-step methods of order (p-4) with an 8- stage explicit RK method of order 5 (RK(8, 5)).
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Acceleration of the numerical solution for the radiative transfer equation using a modified relaxation factor: X-factor method
[...]


Carlos Enrique Torres-Aguilar, Jesús Xamán, Pedro Moreno-Bernal, I. Hernández-Pérez1, Ivett Zavala-Guillén, I. Hernández-López  - Show less +2 more•Institutions (1)
Universidad Juárez Autónoma de Tabasco1

22 Jan 2020-Engineering Computations
TL;DR: In this article, the authors proposed a relaxation modified factor to accelerate the numerical solution of the radiative transfer equation (RTE) with several high-resolution total variation diminishing schemes.

...read moreread less

Abstract: The purpose of this study is to propose a novel relaxation modified factor to accelerate the numerical solution of the radiative transfer equation (RTE) with several high-resolution total variation diminishing schemes. The methodology proposed is denoted as the X-factor method.,The X-factor method was compared with the technique deferred-correction (DC) for the calculations of a two-dimensional cavity with absorting-emiting-scatteting gray media using the discrete ordinates method. Four parameters were considered to evaluate: the absorption coefficient, the emissivity of boundary surface, the scattering albedo and under-relaxation factor.,The results showed the central processing unit (CPU) time of X-factor method was lower than DC. The reductions of CPU time with the X-factor method were observed from 0.6 to 75.4%.,The superiority of the X-factor method over DC was showed with the reduction of CPU time of the numerical solution of RTE for evaluated cases.
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Philip L. Roe1•Institutions (1)
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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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Robert D. Richtmyer, K. W. Morton

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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