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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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Local principle satisfying high order total variation diminishing approximation for non-sonic data extrema
[...]


Ritesh Kumar Dubey, Biswarup Biswas, Vikas Gupta

11 Mar 2015-arXiv: Numerical Analysis
TL;DR: Higher than second order accurate total variation diminishing (TVD) schemes which can preserve high accuracy at non-sonic extrema with out induced local oscillations are constructed in the framework of local maximum principle (LMP) and non-conservative formulation.
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Abstract: The main contribution of this work is to construct higher than second order accurate total variation diminishing (TVD) schemes which can preserve high accuracy at non-sonic extrema with out induced local oscillations. It is done in the framework of local maximum principle (LMP) and non-conservative formulation. The representative uniformly second order accurate schemes are converted in to their non-conservative form using the ratio of consecutive gradient. These resulting schemes are analyzed for their non-linear LMP/TVD stability bounds using the local maximum principle. Based on the bounds, second order accurate hybrid numerical schemes are constructed using a shock detector. Numerical results are presented to show that such hybrid schemes yield TVD approximation with second or higher order convergence rate for smooth solution with extrema.
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Cites background from "High Resolution Schemes and the Ent..."
	...(2)It shows improved TVD approximation in the region of degenerate accuracy reported in [28, 29]....
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	...1 Degenerate accuracy at extrema: In [28], proof for degeneracy to first order accuracy at non-sonic critical points of solution i....

[...]


	...2 Global maximum principle and data extrema The above global maximum principle (4) satisfying monotone and TVD schemes have been of great interest mainly due to excellent convergence proofs for entropy solution [33, 22] and [28, 44] respectively....

[...]


	...Such conservative TVD schemes are heavily criticized because, even if they are higher order accurate in most solution region, they give up second order of accuracy at nonsonic critical values of the solution [29, 28]1....
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A high resolution shock capturing scheme for high Mach number internal flow
[...]


Seokkwan Yoon, Antony Jameson1•Institutions (1)
Princeton University1

01 Sep 1986TL;DR: In this article, an accurate shock capturing scheme was developed for high speed flow, which can be converted to a symmetric TVD scheme in the case of a scalar conservation law.
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Abstract: An accurate shock capturing scheme is developed for high speed flow. The flux limited dissipation scheme can be converted to a symmetric TVD scheme in the case of a scalar conservation law. Application to an oblique shock wave problem shows the improved resolution and accuracy when compared to the results obtained by the adaptive dissipation method, while exhibiting comparable computational efficiency.
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On a class of implicit and explicit schemes of Van-Leer type for scalar conservation laws
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A. Chalabi, J. P. Vila

01 Jan 1989-Mathematical Modelling and Numerical Analysis
TL;DR: In this paper, Van-Leer proposes an extension of MUSCL for the approximate estimation of lois de conservation, which uses a representation affine par maille des flux numeriques.
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Abstract: On considere une extension des schemas MUSCL proposes par Van-Leer pour l'approximation des lois de conservation. La methode utilise une representation affine par maille des flux numeriques. Cette technique de correction des flux est motivee par des problemes physiques dans lesquels la relation de dependance entre le flux conservatif et les autres variables physiques est difficile a representer. Des resultats de convergence sont etablis pour les schemas explicites et implicites, du second ordre en espace et du premier ou du second ordre en temps appliques a une equation scalaire
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Cites background from "High Resolution Schemes and the Ent..."
	...More recently other authors have delt with the high order schemes : Harten [3], Le Roux [4], Majda and Osher [5], Mock [6], Osher and Chakravarthy [7], Vila [10]....
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	...g is a numerical flux of an E-scheme ; it is then proved [7] that for ail entropy flux F associated with the entropy TJ, we have :...
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Numerical Calculation of Flows and Long-Range Transport of Contaminants in Lowland River Reservoirs
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V. I. Kvon1, D. V. Kvon1, S. D. Zonov1, V. B. Karamyshev1•Institutions (1)
Russian Academy of Sciences1

01 Nov 2003-Journal of Applied Mechanics and Technical Physics
TL;DR: In this paper, a two-dimensional nonstationary model with Saint Venant's equations is proposed to calculate flows and contaminant transport in the Novosibirsk reservoir.

...read moreread less

Abstract: Flows and contaminant transport in the Novosibirsk reservoir are calculated on the basis of a two-dimensional (plane) nonstationary model with Saint Venant's equations. The model allows for the presence of a large number of islands. Coefficients of horizontal exchange (dispersion) are calculated by the formula taking into account dynamic velocity at the bottom. Numerical implementation of the model employs a semi-implicit conservative finite-difference TVD scheme on a distributed grid and procedures allowing for the flow past these islands. Model examples of calculations and computation results for dynamics of long-range transport of contaminants along the Novosibirsk reservoir are given.
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Sequential Semi-Implicit Algorithm for Computing Discontinuous Flows in Porous Media
[...]


Marco A. Vegas-Landeau1, Rick Propp1, Tadeusz W Patzek, Phillip Colella1•Institutions (1)
University of California, Berkeley1

01 Jun 1998-Spe Journal
TL;DR: A novel numerical algorithm for computing incompressible, discontinuous, two-phase flows in two-dimensional, inhomogeneous, and isotropic porous media is presented and two numerically stiff reservoir-engineering problems are presented to demonstrate the low numerical dispersion and second-order accuracy of the method.

...read moreread less

Abstract: A novel numerical algorithm for computing incompressible, discontinuous, two-phase flows in two-dimensional, inhomogeneous, and isotropic porous media is presented. The algorithm uses Colella et al.’s hybrid sequential semi-implicit approach for both accuracy and efficiency of the calculations. The explicit part uses a high-order Godunov scheme with a modified Van Leer geometrical slope limiter, similar to those used in shock dynamics. The implicit part is a two-step solver: the first step is a Crank-Nicolson saturation solver and the second one is a Poisson solver for the phase pressure. Both use fast multilevel multigrid solvers with the number of operations of the order of [Nlog(N)], where N is the number of grid points. Two numerically stiff reservoir-engineering problems are presented to demonstrate the low numerical dispersion and second-order accuracy of our method.
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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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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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