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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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Steven Diot1, Stéphane Clain1, Raphaël Loubère1•Institutions (1)
Institut de Mathématiques de Toulouse1

15 Jul 2012-Computers & Fluids
TL;DR: Numerical results on advection problems and hydrodynamics Euler equations are presented to show that the MOOD method is effectively high-order, intrinsically positivity-preserving on hydrodynamic test cases and computationally efficient.
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Cites background from "High Resolution Schemes and the Ent..."
	...Classical studies show that the accuracy discrepancy only occurs at extrema [34,31,22]....
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	...It has been shown in [34,31,22] that any scheme based on the DMP property reduces the accuracy to second-order for regular functions due to inaccurate approximation at extrema....
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30 Oct 2009-Journal of Computational Physics
TL;DR: A novel high-resolution numerical method is presented for one-dimensional hyperbolic problems based on the extension of the original Upwind Leapfrog scheme to quasi-linear conservation laws, which is second-order accurate on non-uniform grids in space and time.
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Cites methods from "High Resolution Schemes and the Ent..."
	...Another example of upgrading high-resolution conservative methods to a high-order includes Discontinuous Galerkin (DG) methods [3,22,24]....
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Stanford University1, University of California, Los Angeles2

01 Sep 1983-AIAA Journal
TL;DR: In this paper, an upwind finite difference procedure that is derived by combining the salient features of the theory of conservation laws and the mathematical theory of characteristi cs for hyperbolic systems of equations is presented.
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Abstract: The Osher algorithm for solving the Euler equations is an upwind finite difference procedure that is derived by combining the salient features of the theory of conservation laws and the mathematical theory of characteristi cs for hyperbolic systems of equations. A first-order accurate version of the numerical method was derived by Osher circa 1980 for the one-dimensional non-isentropic Euler equations in Cartesian coordinates. In this paper, the extension of the scheme to arbitrary two-dimensional geometries is explained. Results are then presented for several example problems in one and two dimensions. Future work will include extension of the method to second-order accuracy and the development of implicit time differencing for the Osher algorithm.
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Stanley Osher1, Sukumar Chakravarthy2•Institutions (2)
University of California1, Rockwell Automation2

01 Jan 1986TL;DR: Extensions to systems, using a nonlinear field-by-field decomposition are presented, and shown to have many of the same properties as in the scalar case, and hence convergent.
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Abstract: A systematic procedure for constructing semi-discrete families of 2m - 1 order accurate, 2m order dissipa-tive, variation diminishing, 2m + 1 point band width, conservation form approximations to scalar conservation laws is presented. Here m is an integer between 2 and 8. Simple first order forward time discretization, used together with any of these approximations to the space derivatives, also results in a fully discrete, variation diminishing algorithm. These schemes all use simple flux limiters, without which each of these fully discrete algorithms is even linearly unstable. Extensions to systems, using a nonlinear field-by-field decomposition are presented, and shown to have many of the same properties as in the scalar case. For linear systems, these nonlinear approximations are variation diminishing, and hence convergent. A new and general criterion for approximations to be variation diminishing is also given. Finally, numerical experiments using some of these algorithms are presented.
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David L. Ma1, Danesh K. Tafti1, Richard D. Braatz1•Institutions (1)
University of Illinois at Urbana–Champaign1

01 Mar 2002-Industrial & Engineering Chemistry Research
TL;DR: In this paper, a high-resolution simulation algorithm was proposed to solve the population balance equation for a multidimensional population balance problem, which was compared to the upwind difference and Lax-Wendroff method through simulations of potassium dihydrogen phosphate (KDP, KH 2 PO 4 ) crystal nucleation and growth.

...read moreread less

Abstract: Many of the crystals in the pharmaceuticals, photographic, and other industries are multidimensional; that is, their growth is associated with the change of multiple internal coordinates. The main governing equation for such systems is a highly nonlinear multidimensional population balance equation that must be solved for a wide range of length scales. For population balance equations, it is well-known that the standard first-order schemes give diffusive solutions while the commonly used second-order schemes give spurious oscillations. This paper presents a high-resolution simulation algorithm that provides short computation times and high accuracy. The high-resolution algorithm is compared to the upwind difference and Lax-Wendroff methods through simulations of potassium dihydrogen phosphate (KDP, KH 2 PO 4 ) crystal nucleation and growth. No spurious oscillations or numerical diffusion occurred, in contrast to the upwind method and Lax-Wendroff methods. The numerical stability of the algorithm is assessed using the Courant-Friedrichs-Lewy condition.

...read moreread less



Go to Paper 
152 citations



Save
Cite
Share






	
	
	1
	2
	3
	4
	…
5
	6
	7
	8
	9
	10
	11…

	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47
	48
	49
	50
	51
	52
	53
	54
	55
	56
	57
	58
	59
	60
	61
	62
	63
	64
	
	

Collapse



References





PDF
Open Access
YearTypeAuthorsInstitutions More filters


 Sort by





Journal Article•DOI•
Approximate Riemann Solvers, Parameter Vectors, and Difference Schemes
[...]


Philip L. Roe1•Institutions (1)
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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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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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