


(a) x•c = 0:25 (b) x•c = 0:55

Fig. 9 Laminar streamwise velocity pro�le compared to experiments (symbols) [1].

(a) Smooth case #1 (b) Smooth case #2

Fig. 10 Contours of streamwise velocity perturbation in a plane parallel to the wing leading edge passing
through x•C = 0:55, z•C = 0.

removal of the roughness, the transition front moves back downstream and after 1.4 �ow-through time it still has not
moved beyondx•C = 0:2. The time required to relax to the smooth case may be very long in relation with the low
viscosity of the �ow, or there may be some sustaining e�ect at play, as will be further investigated.

V. Conclusions
Preliminary scale-resolving simulations of �ow transition over smooth and rough surfaces of the in�nite swept wing
NLF(2)-0415 were conducted. The simulation results for the smooth wing with large span were consistent with those
obtained for one-wavelength domain and higher mesh re�nement, but could not account for the experimental results. A
strong sensitivity of the transition process to the roughness pro�les was found. The roughness pro�le with the smallest
amplitude yielded the results closest to the experiments in terms of the cross�ow pattern, amplitude and transition
location. The pro�le with larger amplitude and smaller vertical resolution yielded similar cross�ow but was unable to
move the transition location upstream. The last roughness case caused premature transition close to the nose and was
preceded by higher frequency cross�ow vortices. The results gathered in this work will be analyzed next in terms of the
wavenumber spectrum, grids and boundary layer stability.
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