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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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Marcelo Reggio1, Jean-Yves Trépanier1, H. Zhang1, Ricardo Camarero1•Institutions (1)
École Polytechnique de Montréal1

30 Mar 1992-International Journal for Numerical Methods in Engineering
TL;DR: In this article, a computational methodology for the solution of unsteady two-dimensional/axisymmetric Euler equations within geometries with moving boundaries is presented, which is carried out by applying a finite-volume method which makes use of a Lagrangian-Eulerian version of Roe's approximate Riemann solver.
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Abstract: A computational methodology for the solution of unsteady two-dimensional/axisymmetric Euler equations within geometries with moving boundaries is presented. The flow simulation is carried out by applying a finite-volume method which makes use of a Lagrangian-Eulerian version of Roe's approximate Riemann solver. The domain discretization is handled via unstructured triangular grids. Grid adaptation is applied on the basis of geometric and physical requirements. The importance of the implicit treatment of the space conservation laws, based on geometric analysis, is evoked. The procedure for reconstructing Roe's method for moving meshes is described and validated. Finally, the ability of the method for the prediction of the transient flow in a circuit-breaker during its opening phase is illustrated.
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TL;DR: This paper presents a personal account of the main advances in the development of solvers and shape optimization techniques, which have contributed to make CFD an essential part of the design process of modern aircraft.
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Abstract: Aeronautics, and in particular aerodynamics, has been one of the main technological drivers for the development of computational fluid dynamics (CFD). This paper presents a personal account of the main advances in the development of solvers and shape optimization techniques, which have contributed to make CFD an essential part of the design process of modern aircraft.
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01 May 2003-International Journal of Computational Fluid Dynamics
TL;DR: A local (third-order accurate) shock capturing method for hyperbolic conservation laws is presented with the same idea as the PHM method, but with a simpler reconstruction.
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Abstract: In this paper, a local (third-order accurate) shock capturing method for hyperbolic conservation laws is presented. The method has been made with the same idea as the PHM method, but with a simpler reconstruction. A comparison with the classic high order methods is discussed.
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Cites methods from "High Resolution Schemes and the Ent..."
	...Remark 3 If we consider the mean of the hyperbola instead of the harmonic mean, we obtain
pjðxjþ1 2 Þ ¼ v0 þ 2:5·dj21 2 h: ð33Þ
IMPLEMENTATIONS IN MULTI-DIMENSIONS AND SYSTEMS
A special advantage of these types of methods (Shu and Osher, 1987), is their relative simplicity in multidimensions....
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	...(3), i.e.
f̂ðu; . . .; uÞ ¼ f ðuÞ: ð7Þ
The importance of the following lemma (see Shu and Osher, 1987) is that it implies that approximating the numerical flux f̂jþ(1/2) to a high order accuracy is enough to reconstruct g(xjþ(1/2)) (see Eq....

[...]


	...It is based on the first-order Roe scheme, with the entropy-fix correction due to Shu and Osher, (1989), for local piecewise reconstruction....
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	...Lemma 1 (Shu and Osher) If a function g(x ) satisfies
f ðuðxÞ ¼ 1 h
ðxþh 2
x2h 2
gðjÞ dj ð8Þ
then
f ðuðxÞx ¼ g x þ h 2 2 g x 2 h 2
h
:
We will present a local third-order accurate method by using a piecewise reconstruction of the function g....
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	...To complete the schemes, Shu and Osher developed a special family of Runge–Kutta time integration schemes that are easy to implement, have good stability properties and have a TVD property (see Shu and Osher, 1987)....
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01 Oct 2019-Journal of Scientific Computing
TL;DR: There is sufficient strong stability preserving (SSP) conditions for second derivative general linear methods (SGLMs) and some optimal SSP SGLMs of order p up to eight and stage order are constructed.
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Abstract: In this paper, we find sufficient strong stability preserving (SSP) conditions for second derivative general linear methods (SGLMs). Then we construct some optimal SSP SGLMs of order p up to eight and stage order $$1\le q\le p$$
 with two external stages and $$2\le s\le 10$$
 internal stages, which have larger effective Courant–Friedrichs–Lewy coefficients than the other existing class of the methods such as two derivative Runge–Kutta methods investigated by Christlieb et al., the class of two-step Runge–Kutta methods introduced by Ketcheson et al., the class of multistep multistage methods studied by Constantinescu and Sandu, and general linear methods investigated by Izzo and Jackiewicz. Some numerical experiments for scalar and systems of equations are provided which demonstrate that the constructed SSP SGLMs achieve the predicted order of convergence and preserve monotonicity.
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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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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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