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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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Journal Article•DOI•
On the solution of the compressible Navier- Stokes equations using improved flux vector splitting methods
[...]


Dimitris Drikakis1, Sokrates Tsangaris1•Institutions (1)
National Technical University of Athens1

01 Jun 1993-Applied Mathematical Modelling
TL;DR: In this article, Steger and Warming and van Leer's flux vector splitting method were combined with a five-point up-wind scheme for the Navier-Stokes equations.
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Multirate Explicit Adams Methods for Time Integration of Conservation Laws
[...]


Adrian Sandu1, Emil M. Constantinescu1•Institutions (1)
Virginia Tech1

01 Feb 2009-Journal of Scientific Computing
TL;DR: This paper constructs multirate linear multistep time discretizations based on Adams-Bashforth methods that is second order accurate in time and has conservation and linear and nonlinear stability properties under local CFL conditions.
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Abstract: This paper constructs multirate linear multistep time discretizations based on Adams-Bashforth methods. These methods are aimed at solving conservation laws and allow different timesteps to be used in different parts of the spatial domain. The proposed family of discretizations is second order accurate in time and has conservation and linear and nonlinear stability properties under local CFL conditions. Multirate timestepping avoids the necessity to take small global timesteps--restricted by the largest value of the Courant number on the grid--and therefore results in more efficient computations. Numerical results obtained for the advection and Burgers' equations confirm the theoretical findings.
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Convergence of finite difference schemes for conservation laws in several space dimensions: a general theory
[...]


Frédéric Coquel, Philippe Le Floch

01 Jun 1993-SIAM Journal on Numerical Analysis
TL;DR: It is proved that an a priori estimate weaker than a BV estimate is sufficient and several general theorems of convergence are given in the spirit of the Lax-Wendroff theorem.
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Abstract: A general framework is proposed for proving convergence of high-order accurate difference schemes for the approximation of conservation laws with several space variables. The standard approach deduces compactness from a BV (bounded variation) stability estimate and Helly's theorem. In this paper, it is proved that an a priori estimate weaker than a BV estimate is sufficient. The method of proof is based on the result of uniqueness given by Di Perna in the class of measure-valued solutions. Several general theorems of convergence are given in the spirit of the Lax-Wendroff theorem. This general method is then applied to the high-order schemes constructed with the modified-flux approach.
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Essential Elements of Computational Algorithms for Aerodynamic Analysis and Design
[...]


Antony Jameson

01 Dec 1997TL;DR: In this paper, the authors trace the development of computational fluid dynamics as a tool for aircraft design and discuss the requirements for effective industrial use, and trade-offs between modeling accuracy and computational costs.

...read moreread less

Abstract: This paper traces the development of computational fluid dynamics as a tool for aircraft design. It addresses the requirements for effective industrial use, and trade-offs between modeling accuracy and computational costs. Essential elements of algorithm design are discussed in detail, together with a unified approach to the design of shock capturing schemes. Finally, the paper discusses the use of techniques drawn from control theory to determine optimal aerodynamic shapes. In the future multidisciplinary analysis and optimization should be combined to provide an integrated design environment.
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Numerical Study for the Three-Dimensional Rayleigh-Taylor Instability through the TVD/AC Scheme and Parallel Computation
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Xiaolin Li1, B.X. Jin2, James Glimm3•Institutions (3)
Indiana University – Purdue University Indianapolis1, Academia Sinica2, Stony Brook University3

01 Jul 1996-Journal of Computational Physics
TL;DR: In this article, a second-order TVD finite difference scheme with artificial compression was used to simulate the 3D Rayleigh?Taylor instability, which is a gravity driven instability of a contact surface between fluids of different densities.
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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.
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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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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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