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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•
The MmB difference solutions of 2-D Riemann problems for a 2X2 hyperbolic system of conversation laws
[...]


Shuli Yang1, Tong Zhang1•Institutions (1)
Academia Sinica1

01 May 1991-Impact of Computing in Science and Engineering
TL;DR: Fifty-seven numerical solutions have been obtained by using a nonsplitting second order accurate MmB (locally Maximum-minimum Bounds preserving) scheme, which possess a variety of complicated configurations and clearly reflect the geometric structures of analytical solutions presented in Tan and Zhang.

...read moreread less

Abstract: A model of a 2 × 2 hyperbolic system of conservation laws with initial data constant in each quadrant is considered. Under the assumption that each jump in initial data outside of the origin produces exactly one planar wave of shocks, centered rarefaction waves, or contact discontinuities, numerical solutions have been obtained by using a nonsplitting second order accurate MmB (locally Maximum-minimum Bounds preserving) scheme. There are 6 cases with 17 subcases. Fifty-seven solutions are given, which possess a variety of complicated configurations and clearly reflect the geometric structures of analytical solutions presented in Tan and Zhang (to appear).
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Entropy stable flux correction for scalar hyperbolic conservation laws.
[...]


Sergii Kivva, Sergii Kivva1•Institutions (1)
Institute of Mathematical Machines and Systems Problems1

05 Apr 2020-arXiv: Numerical Analysis
TL;DR: The purpose is to design flux correction with maximal antidiffusive fluxes to obtain entropy solutions of scalar hyperbolic conservation laws by considering a hybrid difference scheme that is a linear combination of a monotone scheme and a scheme of high-order accuracy.

...read moreread less

Abstract: It is known that Flux Corrected Transport algorithms can produce entropy-violating solutions of hyperbolic conservation laws. Our purpose is to design flux correction with maximal antidiffusive fluxes to obtain entropy solutions of scalar hyperbolic conservation laws. To do this we consider a hybrid difference scheme that is a linear combination of a monotone scheme and a scheme of high-order accuracy. Flux limiters for the hybrid scheme are calculated from a corresponding optimization problem. Constraints for the optimization problem consist of inequalities that are valid for the monotone scheme and applied to the hybrid scheme. We apply the discrete cell entropy inequality with the proper numerical entropy flux to single out a physically relevant solution of scalar hyperbolic conservation laws. A nontrivial approximate solution of the optimization problem yields expressions to compute the required flux limiters. We present examples that show that not all numerical entropy fluxes guarantee to single out a physically correct solution of scalar hyperbolic conservation laws.
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Cites background or methods from "High Resolution Schemes and the Ent..."
	...Osher [16, 17] showed that E schemes satisfy the entropy inequality and have no less numerical viscosity than that of the Godunov scheme....

[...]


	...A class of E-schemes which includes monotone schemes and is entropy stable was introduced by Osher [16, 17]....

[...]


	...Entropy stable schemes were developed by several authors [5, 16, 17, 20, 6]....
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Finite-Volume Solutions to the Water-Hammer Equations in Conservation Form Incorporating Dynamic Friction Using the Godunov Scheme
[...]


Aboudou Seck1, Musandji Fuamba1, Rene Kahawita1•Institutions (1)
École Polytechnique de Montréal1

01 Sep 2017-Journal of Hydraulic Engineering
TL;DR: Although derived from the principles of conservation of mass and momentum, the water-hammer equations integrating dynamic friction are almost never expressed in conservative form as discussed by the authors, and they are almost always expressed in a conservative form.
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Abstract: Although derived from the principles of conservation of mass and momentum, the water-hammer equations integrating dynamic friction are almost never expressed in conservative form This is b
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Computations of Flowfield over Reentry Modules at High Speed
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R. C. Mehta

26 Oct 2011TL;DR: In this paper, an upwind, point implicit, second-order accurate fluid dynamics solver based on an extension of the Roe fluxdifference splitting scheme was used to compute the flow field over the reentry capsule.

...read moreread less

Abstract: A high-speed flow-past a reentry capsule generates a bow shock wave which causes a rather high surface pressure and as a result the development of high aerodynamic drag which is require for aero-braking purposes. Highly blunt configurations are generally preferred to decelerate space-capsule for safe returning on the Earth after performing the experiments. The bow shock wave is detached from the blunt fore-body and is having a mixed subsonicsupersonic region between them. The wall pressure distribution, the location of the sonic line and shock stand-off distance on the spherical cap region have been analytically calculated at very high speeds with an adiabatic index near to unity which gives a singular point at 60 deg from the stagnation point (Chester, 1956; Freeman 1956). The analytical approach for the high-speed flow over the blunt-body is considerably difficult and complex (Lighthill 1957). The flow-field over the reentry capsule becomes further complicated due to the presence of corner at the shoulder and the base shell of the reentry module. Reentry capsule configurations significantly differ from each other due to entry conditions, trajectory, and a number of aerodynamic factors such as aerodynamic axial force, normal force, static moment, damping coefficients. This leads to the necessity to investigate the influence of the shape of blunted bodied on the flow field and aerodynamic characteristics. (Bedin et al., 1992) have presented aerodynamic characteristics and geometrical parameters for the sixteen different reentry modules using experimental data of ballistic test facility. Aero-assist flight experiment (AFE) configurations have been analyzed using two different Navier-Stokes flow solvers by (Venkatapathy et al., 1991). Aerodynamic heating and pressure along with the fore-body and wake-flow structure during atmospheric entry of the Mars Pathfinder spacecraft have been computed by (Hass & Venkatapathy, 1995) using the commercially available general atmospheric simulation program (GASP 2.2). An aerodynamic analysis of the commercial experiment transport (COMET) reentry capsule has been carried out by (Wood et al., 1996) solving the laminar thin layer Navier-Stokes LAURA code for low supersonic to hypersonic speeds. The LAURA code is an upwind, point implicit, second-order accurate fluid dynamics solver based on an extension of the Roe fluxdifference splitting scheme. (Yamomoto & Yoshioka, 1995) carried out flow field computation over the OREX (orbital reentry experiments) using computational fluid dynamics approach coupled with the thermal response of the heat shield material using
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Efficient high‐resolution relaxation schemes for hyperbolic systems of conservation laws
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Ritesh Kumar1, Mohan K. Kadalbajoo1•Institutions (1)
Indian Institute of Technology Kanpur1

20 Oct 2007-International Journal for Numerical Methods in Fluids
TL;DR: In this paper, the authors presented a total variation diminishing (TVD) scheme in the zero relaxation limit for nonlinear hyperbolic conservation law using flux limiters within the framework of a relaxation system that converts a nonlinear conservation law into a system of linear convection equations with nonlinear source terms.

...read moreread less

Abstract: In this work, we present a total variation diminishing (TVD) scheme in the zero relaxation limit for nonlinear hyperbolic conservation law using flux limiters within the framework of a relaxation system that converts a nonlinear conservation law into a system of linear convection equations with nonlinear source terms. We construct a numerical flux for space discretization of the obtained relaxation system and modify the definition of the smoothness parameter depending on the direction of the flow so that the scheme obeys the physical property of hyperbolicity. The advantages of the proposed scheme are that it can give second-order accuracy everywhere without introducing oscillations for 1-D problems (at least with) smooth initial condition. Also, the proposed scheme is more efficient as it works for any non-zero constant value of the flux limiter ϕ ϵ [0, 1], where other TVD schemes fail. The resulting scheme is shown to be TVD in the zero relaxation limit for 1-D scalar equations. Bound for the limiter function is obtained. Numerical results support the theoretical results. Copyright © 2007 John Wiley & Sons, Ltd.
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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
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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.

...read moreread less


Full-textGo to Paper 
6,630 citations



Save
Cite
Share





Journal Article•DOI•
Difference Methods for Initial-Value Problems.
[...]


Samuel Goldberg, Robert D. Richtmyer

01 Nov 1959-American Mathematical Monthly

Go to Paper 
4,135 citations



Save
Cite
Share





Journal Article•DOI•
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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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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