http://mjmec.ir

S ity ko o s el e =
WP/PY odlps s 1 S (i g l: 3 =
QWA by fls gﬁ 9 DA @ﬁi@ Iﬁlélﬂ £

Olady EVU & =

LRCIVI Ty sl
WP/ o s el WY-NY G000 ' oslaib 1F 095 AFAY Sl ya

G U oS 5o 4adl &Fy0 pal’m Gous e (83 wdn
Sy (S S <O L YL Joda y 50 by yudg K Lawgd

(b 9o Gl

G}MLL ‘G}"‘"Lﬁ oKisls (W4 g n_f’j saseisls Sl (e 05; )LL.)E‘WJ
moosaie@yu.ac.irc YO F-YOY iy Gsoio ol

oy e, sae o | U b2 yo b yods Se SaS 4y 0 S onuay (6008 et (5l w=ls ol dlie js —o»\,&
So b o815 ol sl Olej @ atly 5 (o (S gl - gl Yl (gus o 5l slare nl sl el al (1155 Rer = 20+
S Joe S5l T sloms (sl o5 0l oo b oLad (5,500 i @l (e D jgudl Censl 00 o0linl (g el s
Ol clawls pm Kotz (idlS o 4 (g Jow o) 5l oolail a5 oulds ools ylid .l ouids ooliiwl ool slpain 13l a5 6
i g g Co g wled ol jeka) aaldl Gl g)ll scieS (ol jo s oo 1) YU jalen slael jo it (ojlwand
qlosls las LY pg 59l cdie SaS 1) jadei ;) i jemdl 9595l )0 Ol aloads Gon g esly lis (g,

S (Kot Jo o gl (5998 s (5t whST 50 alS 1 Slgunls

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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