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Effect of Noise-Reducing Finlets on Turbulent Flow Field in the Flat
Plate Trailing—Edge Region

Abbas Afshari, Ali A. Dehghan, Ahmadreza Ayoobi, Hayat Adavi

Abstract

The study of turbulent boundary layer trailing-edge noise is a fundamental issue in designing and
producing flying vehicles with minimum noise. Over the past decades, to reduce trailing-edge noise,
various passive methods have been proposed, and the most recent strategy is the use of noise-reducing
finlets. In the present study, to investigate the effect of noise reduction finlets on the turbulent flow field
in the vicinity of the model trailing edge, a flat-plate model equipped with unsteady surface pressure
transducers has been designed and built. Then, by installing a set of finlets with different lateral spacing
on it, their effects on the flow field downstream of the finlets have been experimentally studied. Results
show that the flow behavior downstream of the finlets is strongly affected by the spacing between the
finlets. While the use of coarse finlets leads to a reduction in the mean velocity, turbulence intensity, and
energy contents of low-frequency turbulent structures in the near-wall regions downstream of finlets, the
flow behavior downstream of fine finlets are somewhat similar to the flow behind a backward-step. For
fine finlets, the energy contents of turbulent structures in the near-wall regions are significantly reduced
over the whole frequency range. The results of cross-correlation and coherence between surface pressure
fluctuations and velocity field also indicated that although the most important mechanism affecting
surface pressure fluctuations for the coarse finlets is the exit low-momentum flow, for the tiny finlets,
vortical structures formed by flow separation have effective contribution on pressure level fluctuation
under the finlets.

Key words: Noise, Flat-plate, Turbulent boundary layer, finlets
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Stall

Blunt trailing edge
Eddy

Passive

Trailing edge serrations
Trailing edge brushes
Porous trailing edge
Airfoil shape optimization
Finlet

y.  Marine Rotor

vy Spanwise length scale
vy Eddy convection velocity
vv  Power spectral density
v¢  Cross correlation

va  Coherence function

v¢  Sensing area

vy Pin-hole mask

yA  Attenuation effects

va  Auto-spectral density
y. Cross-spectral density
vy Coanda effect

vy Recirculation

vy Quasi-periodic
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