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DNS of turbulent drag reduction in a horizontal channel by
microfibers at high Reynolds numbers using
an algebraic closure model

A. Moosaie

Assis. Prof., Dept. of Mech. Eng., Yasouj Univ., Yasouj, Iran
P. O. B. 75914-353, Yasouj, Iran. moosaie@yu.ac.ir

Abstract- In this study, the results of a direct numerical simulation (DNS) of turbulent drag reduction by microfibers
in a channel flow at a shear Reynolds number of Re, = 950 are reported. For this purpose, we make use of a numerical
solution of three-dimensional, time-dependent Navier-Stokes equations for the incompressible flow of a non-Newtonian
fluid. The non-Newtonian stress tensor depends on the orientation distribution of fibers, which is computed by a
recently-proposed algebraic closure model. It is shown that the use of this algebraic closure, due to the great reduction
in computational efforts, enables us to perform a DNS at high Reynolds numbers. Ultimately, statistical quantities of
turbulence (in particular, the mean velocity profile, Reynolds stresses, etc.) are presented and discussed. Variations in
the isotropy of the Reynolds stress tensor are explained by the aid of Lumley anisotropy map.

Keywords: Turbulent Drag Reduction, Direct Numerical Simulation, Fiber Suspension, Algebraic Closure Model.
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