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1st line after Eq. 4 corrected
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Abstract. The SAS model (Scale Adapted Simulation) was invented by Menter and co-
workers. The idea behind the SST-SAS k — w model is to add an additional production
term — the SAS term — in the w equation, which s sensitive to resolved (i.e. unsteady)
fluctuations. When the flow equations resolve turbulence, the length scale based on velocity
gradients 1s much smaller than that based on time-averaged velocity gradients. Hence the
von Kdrmdn length scale, Ly, is an appropriate quantify to use as a sensor for defecting
unsteadiness, In regions where the flow is on the imit of going unsteady, the objective of
the SAS lerm is to increase w. The resull s that k and v, are reduced so that the dissipating
(damping) effect of the turbulent wiscosily on the resolved fluctuations is reduced, thereby
promoting the momentum equations to suntch from steady to unsteady mode.

The §5T-5AS model and the standard SST-URANS are evaluafed for three flows: de-
veloping channel flow, the flow in an asymmetric, plane diffuser and the flow around a
three-dimensional axi-symmetric hill, Unsteady inlel boundary conditions are preseribed
in all cases by superimposing turbulent fluctuations on a steady inlet boundary velocity
profile.

1 Introduction

RANS turbulence models, such as two-equation eddy-viscosity models, are highly dis-
sipative. This means that they are not likely to be triggered into unsteady mode unless
the flow instabilities are strong (such as vortex shedding behind bluff bodies [1-3]). It is
a good idea in many flow situations to let the RANS solution go unsteady. First, on a
fine mesh, it may well be that no steady solution exists. In that case there is no point
in trving to force the flow to a steady solution. Second, if some large movements (either
the very largest turbulence structures or some quasi-periodic non-turbulent structure) are
allowed to be resolved, the flow will be more accurately captured. In a way, this is the
idea of DES [4,5], in which the turbulence in the boundary layers is modelled (RANS)
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