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Shock Enhanced Mixing in Turbulent Shear Flow
(Comparison of 2-D and 3-D)
by
Shigeo Obata

ABSTRACT

In the former report the effect of Baroclinic Torque, which is produced by a combination of pressure discontinuity by normal

shock wave passing and density gradient through a 2-D turbulent shear flow, is confirmed to induce vortical structure beside
a jet center line and to achieve a fine character of mixing enhancement for only helium jet case. In this paper a 3-D
configuration is adopted as next step. Both a governing equation system, which is constructed by N-S equation and chemical
species diffusion equations with two-equation (g- w ) type turbulent model, and a differential calculation technique, which
gathers upwind TVD formulation and LU-ADI approximate factorization, are employed for a comparison of mixing
enhancement performances among three chemical kinds of jet (air, carbon dioxide, helium). Since the 3-D jet inlet turbulent
properties, which are same values as the 2-D simulation, increase mixing rate within the conical shear layer having larger
interaction section between jet and ambient air than that of the planer case, the shear layer takes barrel shape and the gradient
of density becomes blunt for all jet cases. Then, the Baroclinic Torque is weakened, the distinctive vortical structure is not
appeared after normal shock wave passing and only poor mixing enhancement is obtained. An improvement of turbulent
properties at inlet of jet is strongly required.
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