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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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Nan Jiang1•Institutions (1)
University of South Dakota1

02 Aug 2016TL;DR: The goal of this paper is to show that, when \(m = 2\), \(\beta \)-schemes with source terms indeed persist entropy consistency for non-homogeneous scalar convex conservation laws by using author's recent result on extended Yang’s wave tracing theory.
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Abstract: The schemes concerned in this study are non-homogeneous \(\beta \)-schemes for \(m = 2\). The homogeneous counterparts (HCPs) of the schemes were constructed by Osher and Chakravarthy (J Oscil Theory Comput Methods Compens Compact 229–274, 1986, [8]). The entire families of \(\beta \)-schemes are defined for \(0
...read moreread less
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Huaibao Zhang1, Fan Zhang1•Institutions (1)
Katholieke Universiteit Leuven1

19 Feb 2021-arXiv: Fluid Dynamics
TL;DR: In this article, the authors introduce a metric for benchmarking shock-capturing overshoots, which may undermine the robustness of numerical simulations, as well as the reliability of numerical results.
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Abstract: This note introduces a simple metric for benchmarking shock-capturing schemes. This metric is especially focused on the shock-capturing overshoots, which may undermine the robustness of numerical simulations, as well as the reliability of numerical results. The idea is to numerically solve the model linear advection equation with an initial condition of a square wave characterized with different wavenumbers. After one step of temporal evolution, the exact numerical overshoot error can be easily determined and shown as a function of the CFL number and the reduced wavenumber. With the overshoot error quantified by the present metric, a number of representative shock-capturing schemes are analyzed accordingly, and several findings including the amplitude of overshoots non-monotonously varying with the CFL number, and the amplitude of overshoots significantly depending on the reduced wavenumber of the square waves (discontinuities), are newly discovered, which are not before.
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Zhenyu Cai1, Decai Li1, Decai Li2, Yang Hu1, Mingjun Li3, Xiangshen Meng1  - Show less +2 more•Institutions (3)
Beijing Jiaotong University1, Tsinghua University2, Xiangtan University3

15 Dec 2021-Computers & Fluids
TL;DR: In this paper, a new high resolution central-upwind scheme for hyperbolic conservation laws is proposed, based on a new upwind biased slope limiter, which uses more upwind information for the piecewise linear interpolations, so that it has an upwind nature.
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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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