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The simulation of turbulent flows of practical interest is a challenging problem which has
been addressed using many different methods. One family of approaches to turbulence
modelling, large eddy simulation (LES) is based on the introduction of a numerical filter,
which separates the solution into a large-scale, resolved part, which is simulated, and a
small-scale, unresolved part, whose effect on the large-scale solution is typically modelled
by introducing dissipative terms, based on physical considerations or scaling arguments.
When using LES models in the context of finite element formulations, challenges arise from
the difficulty of defining the filter on unstructured meshes and the presence of stabiliza-
tion terms, required in finite element formulations, which introduce additional numerical
dissipation.

In the case of Variational Multi-Scale (VMS) formulations [1], the scale separation is
naturally introduced by the stabilization, which gives hope that new LES-like formulations
for finite elements could be derived from this framework, as shown, for example, in [2]
for the low Mach number equations. We investigate this possibility by performing LES
simulations of the turbulent channel flow problem at Reynolds number Reτ = 395 and
compare the results to existing direct numerical simulation data [3]. The dissipative
properties of the method will be analysed from the study of the turbulent statistics of the
flow, and compared to those obtained using classical physics-based LES models.
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