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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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Shock Capturing Artificial Dissipation for High-Order Finite Difference Schemes
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Magnus Svärd1, Siddhartha Mishra1•Institutions (1)
University of Oslo1

01 Jun 2009-Journal of Scientific Computing
TL;DR: The goal is to utilize the high order of accuracy of the schemes for approximating complicated flow structures and add suitable diffusion operators to capture shocks and choose appropriate viscosity terms and prove non-linear entropy stability.

...read moreread less

Abstract: We study 2nd-, 4th-, 6th- and 8th-order accurate finite difference schemes approximating systems of conservation laws. Our goal is to utilize the high order of accuracy of the schemes for approximating complicated flow structures and add suitable diffusion operators to capture shocks. 
 
We choose appropriate viscosity terms and prove non-linear entropy stability. In the scalar case, entropy stability enables us to prove convergence to the unique entropy solution. Moreover, a limiter function that localizes the effect of the dissipation around discontinuities is derived. The resulting scheme is entropy stable for systems, and also converges to the entropy solution in the scalar case. 
 
We present a number of numerical experiments in order to demonstrate the robustness and accuracy of our scheme. The set of examples consists of a moving shock solution to the Burgers' equation, a solution to the Euler equations that consists of a rarefaction and two contact discontinuities and a shock/entropy wave solution to the Euler equations (Shu's test problem). Furthermore, we use the limited scheme to compute the solution to the linear advection equation and demonstrate that the limiter quickly vanishes for smooth flows and design/high-order of accuracy is retained. The numerical results in all experiments were very good. We observe a remarkable gain in accuracy when the order of the scheme is increased.
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Small-bubble transport and splitting dynamics in a symmetric bifurcation.
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Adnan Qamar1, Matthew Warnez1, Doug T. Valassis2, Megan E. Guetzko2, Joseph L. Bull1  - Show less +1 more•Institutions (2)
University of Michigan1, Case Western Reserve University2

28 Jun 2017-Computer Methods in Biomechanics and Biomedical Engineering
TL;DR: A volume of fluid method is used to model the splitting process of gas bubbles passing through artery and arteriole bifurcations, and small bubbles, having initial length less than twice the vessel diameter, were found unlikely to split in the presence of gravitational asymmetry.
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Abstract: Simulations of small bubbles traveling through symmetric bifurcations are conducted to garner information pertinent to gas embolotherapy, a potential cancer treatment. Gas embolotherapy procedures use intra-arterial bubbles to occlude tumor blood supply. As bubbles pass through bifurcations in the blood stream nonhomogeneous splitting and undesirable bioeffects may occur. To aid development of gas embolotherapy techniques, a volume of fluid method is used to model the splitting process of gas bubbles passing through artery and arteriole bifurcations. The model reproduces the variety of splitting behaviors observed experimentally, including the bubble reversal phenomenon. Splitting homogeneity and maximum shear stress along the vessel walls is predicted over a variety of physical parameters. Small bubbles, having initial length less than twice the vessel diameter, were found unlikely to split in the presence of gravitational asymmetry. Maximum shear stresses were found to decrease exponentially with increasing Reynolds number. Vortex-induced shearing near the bifurcation is identified as a possible mechanism for endothelial cell damage.
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Cites methods from "High Resolution Schemes and the Ent..."
	...Utilizing the previous time conditions of φn, ρn, un and pn, we compute the value of φn+1 by a modified MUSCL scheme (Osher and Chakravarthy 1983; Lin and Chin 1995), given by:
φn+1i,j = φni,j + δt δx (fi−1/2,j − fi+1/2,j)
+ δt δy (gi,j−1/2 − gi,j+1/2) (6)
where, f and g are the fluxes at the cell…...

[...]


	...For interpolation, a higher order upwind-biased MUSCL scheme is used with minmod limiters (Osher and Chakravarthy 1983; Lin and Chin 1995)....
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A shock tracking technique based on conservation in one space dimension
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Mao De-kang

01 Oct 1995-SIAM Journal on Numerical Analysis
TL;DR: The main feature of the technique is that it uses the conservativity of the hyperbolic conservation laws rather than the Hugoniot conditions to track discontinuities.

...read moreread less

Abstract: In this paper, which is a continuous work of Mao [J. Comput. Phys., 92 (1991), pp. 422–455, 103 (1992), pp. 359–369, 3 (1985), pp. 256–282 (in Chinese); and Proc. of the Third International Conference on Hyperbolic Problems, Upsala, Sweden, 1990], we present a shock tracking technique in one space dimension. The main feature of the technique is that it uses the conservativity of the hyperbolic conservation laws rather than the Hugoniot conditions to track discontinuities. Roughly speaking, the technique is as follows: The computation of a numerical solution on each side of a discontinuity uses information only from the same side. This is calculated by utilizing extrapolated data on the same side. From the viewpoint of shock capturing the overall scheme is not conserved; therefore, conservation errors indicating local conservation loss are formed at every time level. These conservation errors are used to locate the discontinuity positions within grid cells. A numerical analysis of the relation between the ...

...read moreread less
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An improved non-linear weights for seventh-order weighted essentially non-oscillatory scheme
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Samala Rathan1, G. Naga Raju1•Institutions (1)
Visvesvaraya National Institute of Technology1

12 Oct 2017-Computers & Fluids
TL;DR: The construction and implementation of a seventh order weighted essentially non-oscillatory scheme is reported for solving hyperbolic conservation laws and the global smoothness indicator so constructed ensures the scheme achieves the desired order of accuracy.
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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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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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