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ABSTRACT

It is well known that standard Galerkin methods often nedoet@ugmented with stabilizing terms. In
the realm of fluid problems, this necessity can usually beettdback to either the mixed nature of these
problems or dominating convection. Both issues have ajréadn resolved in the 80s resulting in a.o.
[1][2]. Physical justification of these stabilized methamsne with the introduction of the variational
multiscale (VMS) method [3].

When the variational multiscale method is consistentlyliaddo the Navier-Stokes equations the clas-
sical stabilization terms (SUPG/PSPG/LSIC) are recovdtedvever, due to the nonlinear convection
additional terms appear. Together with the SUPG term thasde interpreted as a Large-eddy simu-
lation (LES) turbulence model [4][5].

Much effort has been put in designing stabilization paramsetEmphasis has been on optimality in

terms of theorder of accuracy. However, this is of secondary importance irctee of LES, as we are
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trying to converge to a solution with fractal characte(k) ~ k£~ 5). In the case of LES absolute accu-

racy is of greater importance. Hence in the definition of theiszation parameter, it is not sufficient to

consider only the scaling with respect to mesh size in aioditait. The coefficient of proportionality

as well as the transition from one limit to another is of intpace.

To chose aroptimal stabilization parameter the use of Variational Germanatitde(VGI) is investi-
gated, as recently introduced in [6]. In this settopgimal means a stabilization parameter which results
in a discrete solutiom(*) which is a specified projection of the exact solutiai. (n this sense VGl is

a natural extension of VMS. We consider Stokes and Oseen @ldest the validity and robustness of
these method.
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