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Abstract

A consideration on the trubulence models for describing the redeveloping turbulent boundary
layer beyond separation-reattachment in the flow over a backward-facing step is given through
experimental and numerical studies. By considering the blance among the measured values of
respective terms in the transport equations for the turbulent kinetic energy and the turbulent
shear stress, the recovering process of the redeveloping boundary layer from non-equilibrium to
equilibrium has been investigated, which takes place slowly over a substantial distance in the
downstream direction. In the numerical study, the standard £— e model and the Reynolds stress
model have been applied to two kinds of flow regions, one for the entire downstream region after
the backward-facing step and another for the downstream region after reattachment. Then the
results are compared to a meaningful extent, with the experimental values of the turbulent kinetic
energy k, the turbulent energy production term P, the dissipation term ¢ and so forth. Particular-
ly, re-examining the definition of the important constant C, of the k-¢ model, a necessity for a
new modelling has been brought forward, which can be also applied to the case of the non-
equlibrium turbulent flow.
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