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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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Proceedings Article•DOI•
Effects of turbulence modeling on aerodynamic characteristics of a conventional tailed missile configuration
[...]


Muhammad Amjad Sohail1, Yan Chao1, M. Yamin Younis1, M. Afzal1, Zahid Maqbool1  - Show less +1 more•Institutions (1)
Beihang University1

07 Oct 2010TL;DR: In this paper, the performance of K-ω SST turbulence model and high order low dissipative Flux difference scheme of Roe are evaluated against experimental flow fields at different geometries and angle of attacks at supersonic mach no. 4.

...read moreread less

Abstract: The performances of K-ω SST(Shear-Stress Transport) turbulence model and high order low dissipative Flux difference scheme of Roe are evaluated against experimental flow fields at different geometries and angle of attacks at supersonic mach no. The numerical predictions include lift, drag and pitching moment coefficients at different angle of attacks. Most significantly, this research provides a sensitivity study on the accuracy of the solutions with respect to the effects of free stream turbulence, grid resolution, grid spacing near the wall, initial conditions, numerical methods and free stream Mach number effects on compressible flows. Comparison of two geometries, cone cylinder and cone cylinder with fins is provided in order to study the effects on the aerodynamics characteristics by the addition of the lifting surfaces and the same is compared with the available experimental data. For the present study supersonic flow is simulated at Mach number 4 and the angle of attack is varied.
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Dissertation•
Contribution to the numerical simulation of turbulent shock-induced separated flows : Application to supersonic over-expanded nozzles flows
[...]


Afaque Shams1•Institutions (1)
Institut Pprime1

09 Jul 2010TL;DR: In this article, a realizable extension of the Detached Eddy Simulation, combined with high order shock capturing schemes and an implicit time integration algorithm, is applied for a wide range of both constant or transient inflow conditions and leads to identify more accurately the appearance of free and restricted separations and the time-varying morphology of flow during the transition process.

...read moreread less

Abstract: Shock-induced flow separation and reattachment are encountered in many configurations, such as supersonic inlets, transonic airfoils or rocket nozzles These phenomena involve complex interactions of boundary layers with compression or expansion waves and exhibit a low-frequency unsteady behaviour which still requires a clear explanation This study aims at better identifying the physical mechanisms which drive the global structure of these flows and suggesting improved numerical tools in order to predict these more accurately The appearance of free and restricted separations in supersonic annular jets occuring in thrust optimised contour nozzles operating in overexpanded conditions is more particularly investigated while various hypothesis are tested to explain the evolution of the associated unsteady asymmetric wall pressure field in function of the nozzle pressure ratio The numerical strategy proposed relies on a realizable extension of the Detached Eddy Simulation, combined with high order shock capturing schemes and an implicit time integration algorithm This methodology is applied for a wide range of both constant or transient inflow conditions and leads to identify more accurately the appearance of free and restricted separations and the time-varying morphology of the flow during the transition process For both regimes, the simulation is carried out for long-enough time to perform reliable statistical analysis and azimuthal expansion of the wall pressure field and thus investigate extensively the possible origins of the side-load activities

...read moreread less
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Cites background or methods from "High Resolution Schemes and the Ent..."
	...Flow separation and side-load activities in thrust-optimized contour nozzle have been the subject of several experimental and numerical studies in the past [4], [5], [11], [21], [25]-[28], [40], [53]-[55], [58], [59], [62], [63], [67], [73], [93], [94], [96][106], [108]-[111], [121]-[123], [131], [134], [140], [143], [152]....

[...]


	...Various turbulence models have been used to study these flow regimes [21], [110], [26] & [105]....

[...]


	...Initially it was observed that in sub-scale cold gas experiments, the transition in separated flow regimes from FSS to RSS and vice-versa is the origin of two-distinct side-load peaks [21] & [98]....

[...]


	...A number of numerical studies by different researchers have been performed for such complex flow regimes [21]-[105] and few of them have been accepted....
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Posted Content•
A Maximum-Principle-Satisfying High-order Finite Volume Compact WENO Scheme for Scalar Conservation Laws
[...]


Yan Guo, Tao Xiong, YuFeng Shi

06 May 2014-arXiv: Numerical Analysis
TL;DR: In this article, a maximum-principle-satisfying finite volume compact scheme is proposed for solving scalar hyperbolic conservation laws, which combines WENO schemes (Weighted Essentially Non-Oscillatory) with a class of compact schemes under a finite volume framework.

...read moreread less

Abstract: In this paper, a maximum-principle-satisfying finite volume compact scheme is proposed for solving scalar hyperbolic conservation laws. The scheme combines WENO schemes (Weighted Essentially Non-Oscillatory) with a class of compact schemes under a finite volume framework, in which the nonlinear WENO weights are coupled with lower order compact stencils. The maximum-principle-satisfying polynomial rescaling limiter in [Zhang and Shu, JCP, 2010] is adopted to construct the present schemes at each stage of an explicit Runge-Kutta method, without destroying high order accuracy and conservativity. Numerical examples for one and two dimensional problems including incompressible flows are presented to assess the good performance, maximum principle preserving, essentially non-oscillatory and highly accurate resolution of the proposed method.
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Posted Content•
An Improved Non-linear Weights for Seventh-Order WENO Scheme
[...]


Samala Rathan, G. Naga Raju

21 Nov 2016-arXiv: Numerical Analysis
TL;DR: The construction and implementation of a seventh order weighted essentially non-oscillatory scheme is reported for hyperbolic conservation laws and the scheme is implemented to non-linear scalar and system of equations in one and two dimensions.

...read moreread less

Abstract: In this article, the construction and implementation of a seventh order weighted essentially non-oscillatory scheme is reported for hyperbolic conservation laws. Local smoothness indicators are constructed based on $L_{1}$-norm, where a higher order interpolation polynomial is used with each derivative being approximated to the fourth order of accuracy with respect to the evaluation point. The global smoothness indicator so constructed ensures the scheme achieves the desired order of accuracy. The scheme is reviewed in the presence of critical points and verified the numerical accuracy, convergence with the help of linear scalar test cases. Further, the scheme is implemented to non-linear scalar and system of equations in one and two dimensions. As the formulation is based on method of lines, to move forward in time linear strong-stability-preserving Runge-Kutta scheme (lSSPRK) for the linear problems and the fourth order nonlinear version of five stage strong stability preserving Runge-Kutta scheme (SSPRK(5,4)) for nonlinear problems is used.
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Cites background from "High Resolution Schemes and the Ent..."
	...Later it was shown that the TVD schemes are having at most of first-order accuracy near smooth extrema [23] ....
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High order residual distribution for steady state problems for hyperbolic conservation laws
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Jianfang Lin1, Rémi Abgrall2, Jianxian Qiu1•Institutions (2)
Xiamen University1, University of Zurich2

16 Oct 2018-arXiv: Numerical Analysis
TL;DR: In this paper, a high order residual distribution conservative finite difference scheme for solving steady state conservation laws is proposed, where a new type of WENO (weighted essentially non-oscillatory) is used to compute the numerical fluxes and source term based on the point values of the solution.

...read moreread less

Abstract: In this paper, we propose a high order residual distribution conservative finite difference scheme for solving steady state conservation laws. A new type of WENO (weighted essentially non-oscillatory) termed as WENO-ZQ integration is used to compute the numerical fluxes and source term based on the point values of the solution, and the principles of residual distribution schemes are adapted to obtain steady state solutions. Extensive numerical examples in both scalar and system test problems in one and two dimensions demonstrate the efficiency, high order accuracy and the capability of resolving shocks of the proposed methods.
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Approximate Riemann Solvers, Parameter Vectors, and Difference Schemes
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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
[...]


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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Difference Methods for Initial-Value Problems.
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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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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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