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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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Initial assessment of the "compressible poor man's navier{stokes (cpmns) equation" for subgrid-scale models in large-eddy simulation
[...]


Chetan Babu Velkur

01 Jan 2006TL;DR: This work describes the construction of the large-scale algorithm, which employs fairly standard numerical techniques to solve the Navier–Stokes equations and provides computational results to show that the chaotic map can produce a wide range of temporal behaviors when the bifurcation parameters are varied over their ranges of stable behaviors.

...read moreread less

Abstract: OF THESIS INITIAL ASSESSMENT OF THE “COMPRESSIBLE POOR MAN’S NAVIER–STOKES (CPMNS) EQUATION” FOR SUBGRID-SCALE MODELS IN LARGE-EDDY SIMULATION Large-eddy simulation is rapidly becoming the preferred method for calculations involving turbulent phenomena. However, filtering equations as performed in traditional LES procedures leads to significant problems. In this work we present some key components in the construction of a novel LES solver for compressible turbulent flow, designed to overcome most of the problems faced by traditional LES procedures. We describe the construction of the large-scale algorithm, which employs fairly standard numerical techniques to solve the Navier–Stokes equations. We validate the algorithm for both transonic and supersonic flow scenarios. We further explicitly show that the solver is capable of capturing boundary layer effects. We present a detailed derivation of the chaotic map termed the “compressible poor man’s Navier–Stokes (CPMNS) equation” starting from the Navier–Stokes equations themselves via a Galerkin procedure, which we propose to use as the fluctuating component in the SGS model. We provide computational results to show that the chaotic map can produce a wide range of temporal behaviors when the bifurcation parameters are varied over their ranges of stable behaviors. Investigations of the overall dynamics of the CPMNS equation demonstrates that its use increases the potential realism of the corresponding SGS model.
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Full-potential, Euler, and Navier-Stokes schemes
[...]


Antony Jameson

01 Jan 1989TL;DR: The purpose of this chapter is to survey some of the highlights of computational fluid dynamics schemes for solving the fullpotential, Euler, and Navier-Stokes equations.
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Abstract: Introduction T purpose of this chapter is to survey some of the highlights of computational fluid dynamics (CFD) schemes for solving the fullpotential, Euler, and Navier-Stokes equations. Prior to the advent of the computer, there was a rather comprehensive mathematical formulation of fluid mechanics already in place. This formulation had been developed by elegant mathematical analysis, frequently guided by brilliant insights. Wellknown examples include the airfoil theory of Kutta and Joukowski, Prandtl's wing and boundary-layer theories, von Karman's analysis of the vortex street, and, more recently, Jones' slender wing theory and Haves' theory of linearized supersonic flow. These methods require simplifying assumptions of various kinds and cannot be used to make quantitative predictions of complex flows dominated by nonlinear effects. The computer opens up new possibilities for attacking these problems by direct calculation of solutions to more complete mathematical models. The main uses of CFD in aeronautical science fall into two broad categories. First, there is the objective of providing reliable aerodynamic predictions, which will enable designers to produce better airplanes. Second, there is the possibility of using CFD for purely scientific investigations. It seems possible that numerical simulation of complex flows not readily accessible to experimental measurements can provide new insights into the underlying physical processes. In particular, computational methods offer a new tool for the study of structures in turbulent flow and the mechanisms of transition from laminar to turbulent flow. Most of this chapter is devoted to the use of computational methods for aerodynamic prediction. This is a comparatively recent development. Prior to 1965 computational methods were hardly used in aerodynamic analysis, although they were already widely used for structural analysis. The primary tool for the development of aerodynamic configurations was the wind tunnel. Experimental aerodynamicists could arrive at efficient shapes
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On Convergence of Semi-discrete High Resolution Schemes with van Leer's Flux Limiter for Conservation Laws
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Nan Jiang, Huanan Yang

01 Mar 2005-Methods and applications of analysis
TL;DR: A class of fully-discrete high-resolution schemes using flux limiters, using van Leer's flux limiter when the building block of the schemes is the Godunov or the Engquish-Osher, and the entropy convergence of such schemes has been open.

...read moreread less

Abstract: In the early 1980s, Sweby [19] investigated a class of high resolution schemes using flux limiters for hyperbolic conservation laws. For the convex homogeneous conservation laws, Yang [23] has shown the convergence of the numerical solutions of semi-discrete schemes based on minmod limiter when the general building block of the schemes is an arbitrary $E$-scheme, and based on Chakravarthy-Osher limiter when the building block of the schemes is the Godunov, the Engquist-Osher, or the Lax-Friedrichs to the physically correct solution. Recently, Yang and Jiang [25] have proved the convergence of these schemes for convex conservation laws with a source term. However, the convergence problems of other flux limiter, such as van Leer and superbee have been open. In this paper, we apply the convergence criteria, established in [23] [25] by using Yang's wavewise entropy inequality (WEI) concept, to prove the convergence of the semi-discrete schemes with van Leer's limiter for the aforementioned three building blocks. The result is valid for scalar convex conservation laws in one space dimension with or without a source term. Thus, we have settled one of the aforementioned problems.
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Cites methods from "High Resolution Schemes and the Ent..."
	...By the beginning of 1990s, there had been no rigorous result answering the critical question of whether the numerical solutions of the methods converge to the unique entropy solution, except that Osher [15] and Osher and Tadmor [16] gave positive answers for some flux limiter methods modified or designed to meet certain cell entropy inequalities....
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	...Following Osher and Chakravarthy [15], we now discuss the semi-discrete version of the high resolution schemes with flux limiters in the framework of Sweby [19]....
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TVD and ENO Applications to Supersonic Flows in 2D
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Edisson Sávio De Góes Maciel, Eduardo Manfredini Ferreira, Amilcar Porto Pimenta, Nikos E. Mastorakis1•Institutions (1)
Sofia University1

13 Sep 2014TL;DR: The results have demonstrated that the Yee, Warming and Harten algorithm has presented the best solution in the in viscid shock reflection problem, the Harten and Osher algorithm, in its ENO version, and the Lax and Wend off TVD algorithm, on its Van Leer variant, have yielded the best solutions.
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Abstract: In this work, first part of this study, the high resolution numerical schemes of Lax and Wend off, of Yee, Warming and Harten, of Yee, and of Harten and Osher are applied to the solution of the Euler and Navier-Stokes equations in two-dimensions With the exception of the Lax and Wend off and of the Yee schemes, which are symmetrical ones, all others are flux difference splitting algorithms All schemes are second order accurate in space and first order accurate in time The Euler and Navier-Stokes equations, written in a conservative and integral form, are solved, according to a finite volume and structured formulations A spatially variable time step procedure is employed aiming to accelerate the convergence of the numerical schemes to the steady state condition It has proved excellent gains in terms of convergence acceleration as reported by Maciel The physical problems of the supersonic shock reflection at the wall and the supersonic flow along a compression corner are solved, in the in viscid case For the viscous case, the supersonic flow along a compression corner is solved In the in viscid case, an implicit formulation is employed to marching in time, whereas in the viscous case, a time splitting approach is used The results have demonstrated that the Yee, Warming and Harten algorithm has presented the best solution in the in viscid shock reflection problem, the Harten and Osher algorithm, in its ENO version, and the Lax and Wend off TVD algorithm, in its Van Leer variant, have yielded the best solutions in the in viscid compression corner problem, and the Lax and Wend off TVD algorithm, in its Minmod1 variant, has presented the best solution in the viscous compression corner problem
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Cites background from "High Resolution Schemes and the Ent..."
	...They presented a hierarchy of uniformly high order accurate schemes that generalize [17]’s scheme, its second order accurate MUSCL (“Monotone Upstream-centered Schemes for Conservation Laws”) extension ([18-19]), and the total variation diminishing schemes ([3; 20]) to arbitrary order of accuracy....
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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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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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