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Abstract

In the present study, a new computational closure model is proposed in order to contain phys-
ical models in the £— and ¢— equations. The time scale of the third-order diffusive transport
of turbulent kinetic energy in a curved streamline flow field is assumed as a function of a
velocity time scale and a curvature time scale, the latter being derived from the analogy between
buoyancy and streamline curvature effects on turbulence. The curvature time scale is represented
by a combination of Brunt-Viisild frequency of the curvature instability and the velocity time
scale. Besides the modification of diffusive transport time scale, the destruction term in the
dissipation rate equation is modeled to incorporate the streamline curvature effect on the dissipa-
tion rate of turbulent kinetic energy as a function of the ratio between velocity time scale and
curvature time scale.

The new curvature dependent 2-equation model is found to yield very good prediction accuracy
for the various turbulent recirculating flows. Particurarly, the recovery of the mean velocity
profile in the redeveloping region after the reattachment is correctly simulated by the present model.
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Fig. 2 Schematics of various two-dimensional recir-
culating flows; (a) thick fence flow, (b) thin
fence flow, (c) backward-facing step flow,
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Table 1 Geomtric dimensions and inlet conditions
(4, inlet boundary layer thickness; U,
reference inlet volocities; v#?/U,, turbulent
intensity of the inlet flow;B.F.S., backward-
facing step flow; F.F.S., front-facing step

flow)

Parameters ;l;gicc:fu, ’fl;giclém, B.F.S. a® ’F JE.§, av
H(m) 0.076 0.03 0.051 0.076
D(m) 11H | 6.67H 0.127 11H
T(m) 2H <1 — —
Lu(m) 10H 10H 5H 12H
Ld(m) 28H 32H 33H 30H
é(m) 0. |0.667H 0.012 0.1H

Un(m/sec) 10.0 3.7 11.65 10.0
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facing step flow. Key as for Fig. 15
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