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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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National Taiwan University1

01 Sep 1990-International Journal for Numerical Methods in Fluids
TL;DR: In this paper, a class of shock-capturing Petrov-Galerkin finite element methods that use high-order nonoscillatory interpolations is presented for the one-dimensional compressible Euler equations.
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Abstract: SUMMARY A class of shock-capturing Petrov-Galerkin finite element methods that use high-order non-oscillatory interpolations is presented for the one-dimensional compressible Euler equations. Modified eigenvalues which employ total variation diminishing (TVD), total variation bounded (TVB) and essentially nonoscillatory (ENO) mechanisms are introduced into the weighting functions. A one-pass Euler explicit transient algorithm with lumped mass matrix is used to integrate the equations. Numerical experiments with Burgers' equation, the Riemann problem and the two-blast-wave interaction problem are presented. Results indicate that accurate solutions in smooth regions and sharp and non-oscillatory solutions at discontinuities are obtainable even for strong shocks.
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Alaa Ahmed Elmiligui

01 Jan 1992TL;DR: A high-resolution-explicit-multi-block numerical algorithm, suitable for efficient computation of the three-dimensional, timedependent Euler and Navier-Stokes equations, implemented successfully in a multi-block code, which provides complete topological and geometric flexibility.
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Abstract: The objective of this study was to develop a high-resolution-explicit-multi-block numerical algorithm, suitable for efficient computation of the three-dimensional, timedependent Euler and Navier-Stokes equations. The resulting algorithm has employed a finite volume approach, using MUSCL-type differencing to obtain state variables at cell interface. Variable interpolations were written in the K-scheme formulation. Inviscid fluxes were calculated via Roe’s flux-difference splitting, and van Leer’s flux-vector splitting techniques, which are considered state of the art. The viscous terms were discretized using a second-order, central-difference operator. Two classes of explicit time integration has been investigated for solving the com pressible inviscid/viscous flow problems —two-stage predictor-corrector schemes, and multistage time-stepping schemes. The coefficients of the multistage time-stepping schemes have been modified successfully to achieve better performance with upwind differencing. A technique was developed to optimize the coefficients for good highfrequency damping at relatively high CFL numbers. Local time-stepping, implicit resid ual smoothing, and multigrid procedure were added to the explicit time stepping scheme to accelerate convergence to steady-state. The developed algorithm was implemented successfully in a multi-block code, which provides complete topological and geometric flexibility. The only requirement is C° continuity of the grid across the block interface. The algorithm has been validated on a diverse set of three-dimensional test cases of increasing complexity. The cases studied were: (1) supersonic corner flow; (2) supersonic plume flow; (3) laminar and turbulent flow over a flat plate; (4) transonic flow over an Reproduced with permission of the copyright owner. Further reproduction prohibited without permission. ONERA M6 wing, and (5) unsteady flow of a compressible jet impinging on a ground plane (with and without cross flow). The emphasis of the test cases was validation of code, and assessment of performance, as well as demonstration of flexibility. Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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	...This technique has been extended to higher order schemes which are known today as Gudonov-type schemes, [65-71]....

[...]






Journal Article•DOI•
Discontinuous-Galerkin finite-element method for approximating a model of non-equilibrium liquid chromatography considering Bi-Langmuir isotherm
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Ambreen Khan1, Ambreen Khan2, Sadia Perveen2, Shamsul Qamar3, Shamsul Qamar1  - Show less +1 more•Institutions (3)
COMSATS Institute of Information Technology1, Air University (Islamabad)2, Max Planck Society3

24 May 2021-Journal of Liquid Chromatography & Related Technologies
TL;DR: A discontinuous-Galerkin finite-element method is applied for the numerical solution of multi-component, non-equilibrium, lump kinetic model of liquid chromatography under nonlinear conditions and developed numerical results could be helpful in optimal predictive control, systematic monitoring and efficient operation of chromatographic processes.
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Abstract: In this paper, a discontinuous-Galerkin finite-element method (DG-FEM) is applied for the numerical solution of multi-component, non-equilibrium, lump kinetic model of liquid chromatography under n...
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A.C. Berkenbosch, E.F. Kaasschieter, J.H.M. ten Thije Boonkkamp

01 Jan 1992TL;DR: A survey of numerical methods for one-dimensional hyperbolic conservation laws can be found in this article, where the concept of entropy stability is introduced and the Riemann problem is solved.
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Abstract: This paper contains a survey of some important numerical methods for one-dimensional hyperbolic conservation laws. Weak solutions of hyperbolic conservation laws are introduced and the concept of entropy stability is discussed. Furthermore, the Riemann problem for hyperbolic conservation laws is solved. An introduction to numerical methods is given for which important concepts such as e.g. conservativity, stability and consistency are introduced. Godunov-type methods are elaborated for general systems of hyperbolic conservation laws. Finally, flux limiter methods are developed for the scalar non-linear conservation law. A.M.S. Classifications:
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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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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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