Accepted Manuscript
. Journal of
Computational

A conservative finite volume method for incompressible Navier-Stokes equations on locally PIWSiI}S
refined nested Cartesian grids

Adamandios Sifounakis, Sangseung Lee, Donghyun You

PII: S0021-9991(16)30440-5

DOI: http://dx.doi.org/10.1016/j.jcp.2016.09.026
Reference: YICPH 6837

To appear in: Journal of Computational Physics

Received date: 26 April 2016
Revised date: 8 September 2016
Accepted date: 10 September 2016

Please cite this article in press as: A. Sifounakis et al., A conservative finite volume method for incompressible Navier-Stokes equations on
locally refined nested Cartesian grids, J. Comput. Phys. (2016), http://dx.doi.org/10.1016/j.jcp.2016.09.026

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are providing
this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting proof before it is
published in its final form. Please note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.jcp.2016.09.026

A conservative finite volume method for incompressible
Navier-Stokes equations on locally refined nested
Cartesian grids

Adamandios Sifounakis*, Sangseung Lee! and Donghyun You'!

*Department of Mechanical Engineering, Carnegie Mellon University,
5000 Forbes Avenue, Pittsburgh, Pennsylvania 15213, USA
t Department of Mechanical Engineering, Pohang University of Science and Technology,
77 Cheongam-ro, Nam-gu, Pohang, Gyeongbuk 37673, Republic of Korea

Abstract

A second-order-accurate finite-volume method is developed for the solution
of incompressible Navier-Stokes equations on locally refined nested Cartesian
grids. Numerical accuracy and stability on locally refined nested Cartesian
grids are achieved using a finite-volume discretization of the incompressible
Navier-Stokes equations based on higher-order conservation principles - i.e.,
in addition to mass and momentum conservation, kinetic energy conserva-
tion in the inviscid limit is used to guide the selection of the discrete oper-
ators and solution algorithms. Hanging nodes at the interface are wvirtually
slanted to improve the pressure-velocity projection, while the other parts
of the grid maintain an orthogonal Cartesian grid topology. The present

method is straight-forward to implement and shows superior conservation of
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