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Fig. 2 Normalized Reynolds stress o, profiles and comparison with
experiments.

in the second simulation have significantly changed relative to the
ones obtained in the first simulationdone with C = 0.018. This must
be due to the too dissipative nature of the Smagorinsky model. Al-
though not shown here, similar discrepancies were observed in the
other Reynolds stress components as well. The Reynolds stresses
differ as much as 20% for a 5.56% change in the model constant.

We also looked at the effect of the Smagorinsky constanton tran-
sition in the shear layer. It was found that the constant did not have
much influence on the level of disturbancesin the shear layer. This is
also evident from the fact that the jet potential core breaks up at ap-
proximately the same locationin both simulations. The main finding
from these simulations suggests that the value of the Smagorinsky
constant has a much stronger influence on the turbulence down-
stream where the jet is fully turbulent.

Conclusions

Our findings in this study show some of the difficulties of using
the classical Smagorinsky model as a predictive tool in turbulence
simulations because the mean flow propertiesof our jets were found
to be highly sensitive to the value of the model constants used in
the computations. We believe that noise calculations will also be
affected by the choice of the Smagorinsky constant. This leads us
to the conclusion that one usually has no choice but to use a more
robustand accuratedynamic subgrid-scalemodel in order to be able
to do predictions using LES.
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