




















78 Nonlinear development and breakdown of T'S-waves

and growth, nyo = n; tan a(U./Use — U /Ue) (see Chen & Thyson, 1971), results
in a spot formation rate n; = 1.05 x 103, a spanwise growth a = 16.5° and
trailing edge velocity! U;e/U, = 0.38. These values agree well with results from
a triggered turbulent spot experiment with the same local pressure gradient (see
van Hest, 1995). This result gives confidence in models for the length of the
transition region based on experiments with triggered turbulent spots.

Conclusions

e Linear stability theory provides a good prediction of TS-wave growth.

e In the present experiments both 2D and 3D TS-waves seem to be present
in the flow, resulting in measured TS-wave amplitude distributions with
two near-wall maxima.

e Phase-locking between fundamental and higher harmonics and between
fundamental and subharmonics is observed respectively at the first and
second near-wall maxima of the TS-wave amplitude distribution.

e Breakdown to turbulence occurs at the second near-wall maximum.

e The normal intermittency distribution in APG flow needs a modification
compared to Klebanoff’s definition. This may depend on either the defi-
nition of the boundary layer thickness or the ’state-of-development’ of the
turbulent boundary layer.

e The streamwise intermittency distribution agrees with Narasimha’s uni-
versal distribution. A fit to the experimental intermittency provides spot
propagation parameters in agreement with triggered spot experiments.
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