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Title: A low Mach correction able to deal with low Mach acoustic and free
of checkerboard modes.

Abstract: It is well known that finite volume schemes are not accurate at low
Mach number in the sense that they do not allow to obtain the incompressible
limit when the Mach number is small on Cartesian meshes [4]. Increase the
order of the method with a Discontinous Galerkin method is not sufficient
to get the accuracy at low Mach number [I]. The schemes needs corrections
|4, 5, Bl 2]. These corrections aim at reducing the numerical diffusion of the
scheme to obtain accurate schemes for flows near the incompressible limit
but could induce checkerboard modes [5, 2]. Moreover, since this diffusion
is necessary to stabilize the scheme, it is also interesting to focus on the
accuracy of the scheme at low Mach number with respect to the acoustic
part of the solution. I will present a corrected scheme that is accurate at low
Mach number for steady and unsteady flows, has the same CFL restriction
as the Roe scheme for an explicit time integration and is free of checkerboard
modes.

It is a joint work with Pascal Bruel, Simon Delmas and Vincent Perrier.

References:

[1] F. Bassi, C. DE BARTOLO, R. HARTMANN AND A. NIGRO, A discontinuous Galerkin

method for inviscid low Mach number flows, Journal of Computational Physics, Vol.
228 (11), pp. 3996-4011, 2009.

[2] S. DELLACHERIE, J. JUNG, P. OMNES AND P-A RAVIART, Construction of modified
Godunov-type schemes accurate at any Mach number for the compressible Euler system,
Mathematical Models and Methods in Applied Sciences, Vol. 26 (13), pp. 2525-2615,
2016.

[3] S. DELMAS, Simulation numérique directe d’un jet en écoulement transverse a bas
nombre de Mach en vue de I'amélioration du refroidissement par effusion des chambres
de combustion aéronautiques, PHD Thesis, University of Pays and Pays de I’Adour,
2015.

[4] H. GUILLARD AND C. VI0ZAT, On the behaviour of upwind schemes in the low Mach
number limit, Computers & fluids, Vol. 28 (1), pp. 63-86, 1999.

[5] F. RIEPER, A low-Mach number fix for Roe’s approximate Riemann solver, Journal
of Computational Physics, Vol. 230 (13), pp. 5263-5287, 2011.



