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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.

...read moreread less


Content maybe subject to copyright    Report








































Citations





PDF
Open Access
YearTypeAuthorsInstitutions More filters


 Sort by





Posted Content•
A modified fifth-order WENO scheme for hyperbolic conservation laws
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Samala Rathan1, G. Naga Raju1•Institutions (1)
Visvesvaraya National Institute of Technology1

24 Sep 2016-arXiv: Numerical Analysis
TL;DR: In this paper, a new fifth-order weighted essentially non-oscillatory (WENO) scheme was proposed to improve the accuracy at critical points where the first derivatives vanish but the second derivatives are non-zero.
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Abstract: This paper deals with a new fifth-order weighted essentially non-oscillatory (WENO) scheme improving the WENO-NS and WENO-P methods which are introduced in Ha et al. J. Comput. Phys. (2013) and Kim et al., J. Sci. Comput. (2016) respectively. These two schemes provide the fifth-order accuracy at the critical points where the first derivatives vanish but the second derivatives are non-zero. In this paper, we have presented a scheme by defining a new global-smoothness indicator which shows an improved behavior over the solution to the WENO-NS and WENO-P schemes and the proposed scheme attains optimal approximation order, even at the critical points where the first and second derivatives vanish but the third derivatives are non-zero.
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Comparison of higher resolution Euler schemes for aeroacoustic computations
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San Yih Lin, Yan Shin Chin1•Institutions (1)
National Cheng Kung University1

01 Jan 1995-AIAA Journal
TL;DR: In this paper, an upwind scheme with a limiter function is shown to be more stable in the case of high localized gradients (such as shocks) and in many cases at local extrema also.
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Abstract: Modified finite volume methods of Osher and Chakravarthy (MOC) and Sanders and Li (MSL) and a finite element method of Lin and Chin are investigated on several aeroacoustic problems Higher order accuracy is obtained with the monotonic upwind-centered scheme for conservation laws approach The tested problems include oblique shock reflection, linear wave convection, monopole radiation, vortex preservation, and blade-vortex interaction Based on the order of accuracy, stability, grid nonuniformity, and dissipation property of each scheme, it is concluded that the MOC scheme is the most suitable scheme among the schemes tested for aeroacoustic computations We also conclude that the MSL scheme needs to be improved on problems of convergence and small wiggles before it is used in computational aeroacoustics In the blade-vortex interaction problem, two sound waves, transonic and compressibility waves, found in recent experiments are simulated N recent years, considerable progress has been made in the numerical analysis of fluid dynamics Usually, numerical methods which solve the Euler/Navier-Stokes equations for aerodynamic flows fall into three major classes: finite difference, finite volume, and finite element methods Recently, successful methods have employed higher order upwind interpolations and limiter functions to obtain algorithms possessing higher resolution and higher stability bounds The inherently dissipative nature of upwind schemes and limiter functions is beneficial at or near shock waves Specifically, the implementation of limiter functions make schemes more stable for computing solutions with strong shock waves In general, an upwind scheme with a limiter function is formally second- or thirdorder accurate but is locally first-order accurate in regions of high localized gradients (such as shocks) and in many cases at local extrema also The loss of formal accuracy near shocks is not usually serious, but for aeroacoustic calculations the dissipation at extrema will be harmful Upwind schemes may be classified into two classes: monotonic upwind-centered scheme for conservation laws (MUSCL) and nonMUSCL1'4 The present work is focused on the MUSCL-based schemes We have studied the performance of the following three basic schemes: 1) the finite element method of Lin and Chin (LC)5 and Lin et al,6 2) the finite volume method of Osher and Chakravarthy (OC)7, and 3) the finite volume method of Sanders and Li (SL) 8'9 The popularity of the OC scheme for aeroacoustic computations is likely to increase since it is formally of third order and is stable in the computation of strong shock waves The SL scheme is formally of fourth order and is a suitable method for the aeroacoustic computation of low-speed flows An overall assessment of this scheme is available in Refs 8 and 9 The LC scheme is formally of second order for both uniform and nonuniform meshes This scheme has been extensively tested on both inviscid and viscous flows5'6 It has been shown that the scheme is capable of computation of steady and unsteady flows In this paper, we have modified the limiter functions in the OC and SL schemes to obtain two new schemes, the modified OC (MOC) and the modified SL (MSL) schemes In this effort a detailed investigation is performed to evaluate the capability of those schemes Several test problems are studied, including oblique shock reflection, linear wave convection, monopole radiation, vortex preservation, and blade-vortex interaction Details
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Two-dimensional modeling of contaminant transport in porous media in the presence of colloids
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Hesham M. Bekhit1, Ahmed E. Hassan1•Institutions (1)
Desert Research Institute1

01 Dec 2005-Advances in Water Resources
TL;DR: In this paper, a two-dimensional numerical model is developed and used to study the different interactions between colloids, contaminants, and porous media under homogeneous conditions, and the model is used to investigate the impact of the various reaction rates and parameter values on the movement of contaminant plumes in two dimensions.
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A general framework for the evaluation of shock-capturing schemes
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Guo-Yan Zhao1, Ming-Bo Sun1, Antonio Memmolo2, Sergio Pirozzoli2•Institutions (2)
National University of Defense Technology1, Sapienza University of Rome2

01 Jan 2019-Journal of Computational Physics
TL;DR: A standardized procedure for benchmarking shock-capturing schemes is introduced, intended to go beyond traditional case-by-case analysis, by setting objective metrics for cross-comparison of flow solvers, and it is found that certain schemes in wide use may yield substantial over-amplification of incoming disturbances at shocks.
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A Mesh Adaptation Strategy to Predict Pressure Losses in LES of Swirled Flows
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Guillaume Daviller, Maxence Brebion, Pradip Xavier, Gabriel Staffelbach, Jens-Dominik Müller1, Thierry Poinsot  - Show less +2 more•Institutions (1)
Queen Mary University of London1

31 Mar 2017-Flow Turbulence and Combustion
TL;DR: In this paper, an adaptive mesh h-refinement strategy relying on the tetrahedral fully automatic MMG3D library of Dapogny et al. using a novel sensor based on the dissipation of kinetic energy is proposed.
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Abstract: Large-Eddy Simulation (LES) has become a potent tool to investigate instabilities in swirl flows even for complex, industrial geometries. However, the accurate prediction of pressure losses on these complex flows remains difficult. The paper identifies localised near-wall resolution issues as an important factor to improve accuracy and proposes a solution with an adaptive mesh h-refinement strategy relying on the tetrahedral fully automatic MMG3D library of Dapogny et al. (J. Comput. Phys. 262, 358-378, 2014) using a novel sensor based on the dissipation of kinetic energy. Using a joint experimental and numerical LES study, the methodology is first validated on a simple diaphragm flow before to be applied on a swirler with two counter-rotating passages. The results demonstrate that the new sensor and adaptation approach can effectively produce the desired local mesh refinement to match the target losses, measured experimentally. Results shows that the accuracy of pressure losses prediction is mainly controlled by the mesh quality and density in the swirler passages. The refinement also improves the computed velocity and turbulence profiles at the swirler outlet, compared to PIV results. The significant improvement of results confirms that the sensor is able to identify the relevant physics of turbulent flows that is essential for the overall accuracy of LES. Finally, in the appendix, an additional comparison of the sensor fields on tetrahedral and hexahedral meshes demonstrates that the methodology is broadly applicable to all mesh types.
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Cites background from "High Resolution Schemes and the Ent..."
	...The aerodynamic community [27, 29–32] and the applied mathematicians [33, 34], have also been using entropy as a quality indicator for a long time....
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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.
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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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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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