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Flow Characteristics of Transitional Boundary Layers on a Flat
Plate Under the Influence of Freestream Turbulent Intensity
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Abstract

Flow characteristics in transitional boundary layers on a flat plate were experimentally
investigated under three different freestream conditions i. e. uniform flow with 0,19% and 3.7%
freestream turbulent intensity and cylinder-wake with 3.7% maximum turbulent intensity.
Instantaneous streamwise velocities in laminar, transitional and turbulent boundary layers were
measured by I-type hot-wire probe. For estimation of wall shear stresses on the flar plate,
measured mean velocities near the wall were applied to the principle of Computational Preston
Tube Method (CPPM). Distributions of skin friction coefficients were reasonably predicted in all
developed boundary layers. Intermittency profiles, which were estimated using Conditional
Sampling Technique in transitional boundary layers, were also consistent with previously publi-
shed data. It was predicted that the incoming turbulent intensity had more influence on transition
onset point and transition process than freestream turbulent intensity existed just over the
transition region. It was also confirmed that non -turbulent and turbulent profiles in transitional
boundary layers could not be simply treated as Blasius and fully turhulent profiles.
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