[ Downloaded from yujs.yu.ac.ir on 2026-04-20 ]

1YA7 Jol oylods (Jal Jlw (5551 30 0y 35 0 Colio gy

(g ySono 31 oolisiw! b aid] Iy bl (63 lwduis 5l 9290 SS9y (o)

Y Y . = s ) e
b Judo & (655085 95 ¢ (Slwgo (el

ol olaily (SLilSe  pwarge Loliuk)
ol oKy (SilSe viiges Ly -Y
ol oKy (SilSe sriges 0| ool I ggmmiils -F
moo0saie@yu.ac.ir : Jytas odim ¢ Saig xS

VWAE YY1l \YAB/- 1 F il o

ol

g

& aihl Gl g oo pae CS > 6lp (655! @le G pas Gl g SYL G o 4 (liiws camw atidT Gl 2 j0 S0 Shals
bl Gl o S50 Gl o ol Lo 48e3 y90 (T Ol 51 Judoxs 00,15 sl pglie 595 9 S5y0 1Y G3) 32 &5 & i Judo
DL Gilwancd gy S92 g0 Lo g, pol> Al jo 00 0 (LS 1) Jlid 90 Glise 3l (6 ke (008 palimmn (6 iLwdnds ey SoS 4
Oloj 43 dituly 9 (Gum dwr S gl — 29l Y Olao Iyl ) ilouds g P g (o LaiS 1A by Ko Gl 39331 b aid] by Syo
Jbw 595 2 B pud (65135 31 .l ouids 0391 sud aid )5 Jlai 50wl Gludyd ol yod ) Sigw p Jlw o p gl o515 by sy
Gt s @l & danly Sgwimé i il 0edin Jlas! (S gl y1ol Aolee )3 cigw b T Hguili Ky bawgi o Jol>
5 b Ak xSl 555 Alao Jor ciliha (sl by syt 42 b 02l 39 Spbisn oler KI5 Wolns Lagi 45 el b yusd
ol 00l A0 3 S gl 39U Y Olre Jo

99,500 (5lb 359381 (GOuE pitiumme (6 jlurdand (5 yd SIS il ()b 2 15 flgauls

Existing Methods For The Simulation of Turbulent Drag Reduction
By Using Microfibers

Amin Moosaie!", Kourosh Goudarzil, Jalil Abbasi?

1-Assistant Professor of Mechanical Engineering, Yasouj University, Yasouj, Iran
2- Associate Professor of Mechanical Engineering, Yasouj University, Yasouj, Iran
3- M.Sc. Student of Mechanical Engineering, Yasouj University, Yasouj, Iran
“Corresponding author, E-mail address: moosaie@yu.ac.ir

Received: 27.08.2016 Accepted: 12.04.2017

Abstract

Drag reduction in turbulent flows allows achieving of higher speeds and reducing energy consumption in the
motion of submerged objects. An efficient technique for drag reduction uses dilute solutions of microfibers. In
this paper, a review of available methods for the simulation of turbulent drag reduction by microfiber additives
is presented. To compute the turbulent flow, the direct numerical simulation (DNS) technique is employed. The
effect of the fibers on the flow is described by a non-Newtonian stress tensor, involving the distribution of fiber
position and orientation. The fiber dynamics is governed by a Fokker-Planck equation. The computation involves
a numerical solution of three-dimensional, time-dependent Navier-Stokes equations for the incompressible flow
of a non-Newtonian fluid. In this article, various methods for solving the Fokker-Planck equation are reviewed.
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