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Redeveloping Turbulent Boundary Layer after Separation-Reattachment(])
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—An Experimental Study on Turbu'=nce Structure—
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Abstract

An experimental sutdy has been performed to investigate the process from nonequilibrium state
to equilibrium state in redeveloping trubulent boundary layer beyond separation-reattachment
using pitot tube and hot-wire anemometer. The model used in the experiment has the form of a
backward facing step which is assembled by a two-dimensional 4:1 half elipse and a plate.
Measurements are carried out up to a distance of about 50 step height downstream of the step,
where the reattachment observed at about x/%2=6.5. The profiles of the shape factor H the
Clauser parameter G and the coefficient of friction C, exhibited the characteristics similar to
those of the equilibrium turbulent boundary layer from x/k =25, and the profiles of the trubulent
quantities did from x/#=235. However, the wake region of the boundary layer does not seem to
recover the equilibrium turbulent boundary layer even at x/4=50. By considering the distribu-
tions of the intermittency factor it has been noted that the turbulence structure changes gradually
from a mixing layer to a turbulent boundary layer along downstream direction after reattach-
ment. This becomes clearer as we analyse the one-dimensional energy spectra and the dissipation
energy spectra which are measured and caculated at various downstream positions after the
back ward facing step.
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