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Two-equation and Reynolds-stress models for wall turbulence of viscoelastic fluid
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We investigated drag-reducing turbulent flows of viscoelastic fluids in order to
construct a new turbulence model applicable for those flows. We developed several models in frameworks of
two-equation eddy-viscosity model and Reynolds-stress model. In addition, we performed relevant direct
numerical simulations (DNS) and experiments, where the Giesekus constitutive equation and surfactant
solutions were employed, respectively. Through a-priori tests using DNS database, we discussed the
modeling for non-linear terms in the constitutive equation and improved the predictive performances of a
Reynolds-stress model (RSM) in computing a drag-reducing turbulent flow. In the DNS and experiment, we
examined the viscoelastic turbulent flows through complicated geometries, such as a channel with finite
plates and a backward-facing step. We found the suppressed Kelvin-Helmholtz eddy and the downstream shift
of reattachment point, which phenomena were predicted qualitatively by our proposed model.
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