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The Strouhal number peak is thus Stp =04 in jetH, instead of Stp = 0.3 in experiments.
The origin of this discrepancy is to be investigated, but it may be associated with the
properties of the nozzle-exit boundary layer. In jetH, the initial momentum thickness is
for instance larger than in experiments. The initial jet turbulence should be better
resolved in future simulations.

4. CONCLUSION

The present Large Eddy Simulations of round jets at Mach number M = 0.9 and
Reynolds number Re,, = 5 x 107, originating from a straight pipe nozzle, enable to
emphasize the effects of the levels of nozzle-exit turbulence. The effects are specially
found to be significant on the shear layer development and on the sideline sound field.
For high nozzle-exit turbulence levels, the sound field compares fairly well with that
obtained for jets at high Reynolds numbers Re,, > 5 x 10°. However, for low turbulence
levels at the nozzle exit, coherent vortical structures are seen to develop and merge in the
shear layer, and an additional noise increasing the sound levels by 4—5 dB is observed.
For the computation of practical jets, the presence of the nozzle alone thus does not
appear sufficient, and realistic initial conditions may be necessary to obtain relevant
results. To meet this requirement, the difficulty is to generate turbulent conditions at the
jet nozzle exit at an affordable computational cost, without producing spurious sound
waves. One method is to calculate the boundary layer inside the nozzle, which however
implies very fine discretization at the wall boundaries. Moreover, in order to improve the
accuracy of noise predictions, there is a need for better taking into account the initial
characteristics of practical jets. In particular, boundary layers with smaller momentum
thickness and the nozzle geometry will have to be considered in future simulations.
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