£y FE N FY o 1¥A0 (liasli g ks o) o)lad ol «Seoliyng T g @Yo Silse gy — sale aslilad

ST L (Sgudm dilgiunl 93 Jga 1AV Gl sa (33 () 3
o ilgs ASudd yig Hl oSl b (JULS Sy JAIS alike

Y o s Y o. \ .
Olilol vy R (bt GyYlw (oo
Sl (o 0uSLiSlS Ladlgn  pwdigeo 0aSisls Sl (oo 0uSLiG 1S
Ol pd oSl W YR 2 LW R [ Y 3y o261

QOINYY 1ol 0,6 AN w2l 0 &)

o..).._;_&}

50 peyde aSid by, 5l eslitul b (soue jebas calizee sla il T L JUIS G 518 (sganm ailginl g0 Joo pl,] (somgs b, dllie opl jo
0ds ooliiuwl pgo a o Jomie (50 byl SOl el pie e 0 (B pas byl gile Jae sl el oals pwy p aliBee Jalgn  olacl
@l ol b acwl oud riwcons (59l Alginl G Jg> Gbya gilednd jo aid) (IS4 (650 Ll )d ol jes 4y goae g, Lol
widlojloly ol jlade o y2eS 02,850 (bl )0 g Ly (59,0 Jlade (it (o0 Gial)T 50 Olyz pl )0 GiiaBse 4 az g b gl ailgzal
‘_’M_:‘)] )Q T)_> 65)_..) )‘A.a..o u)J...MMJ U" )é as pj‘é UL’)? dy-?)-) wl 6)90\).4.79; )L_‘)) Lgl)L) LJ5| 4.1‘5.“.:‘ )‘ Lg).’:‘..\.a).ul.: J..Jd O ‘55& AJ‘BM‘
Sladie sadlzul> Lial)l 1o laails 5 0gg 5l (L6 (J3las &l 5 bals 5 b5, Juds @ @3ls e (b 50 @b e 0)ly aailgiul 5 o LS o
p.m)L;S)o UM_")" )9 g oog ).A.M..u o.\.wl?ub wb] )‘ ‘5040) UMJ‘)T L ijw‘ Sde auo..o B 09.9.4‘50 d)‘j Lb@‘sa.w‘ r Lg)""“‘" Lg])) ngj.u

Als odmlise alo 3 g

eide aSl (g, ey lS 0 i)l ceadloul> iol,T e s, il )T (s ailginl wsadls slae)ls

Numerical Investigation of Flow around Two Elliptical Cylinders with Different
Arrangements Confined in a Channel, Using Lattice Boltzmann Method

M. Salari M. Taeibi Rahni V. Esfahanian
Mechanical Engineering Dep't. Aerospace Engineering Dep't. Mechanical Engineering Dep't.
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ABSTRACT

In this paper, a two-dimensional laminar flow over two elliptical cylinders with different arrangements, confined in a
channel is numerically investigated, using lattice Boltzmann method (LBM) for different Reynolds numbers. A second
order curved boundary condition used for the no-slip boundary condition at the solid curved boundaries. The results
were validated for flow past a single circular cylinder. According to the results, the first cylinder has maximum drag
force in tandem arrangement, but it has minimum value of drag in the side-by-side configuration. Of course, the second
cylinder has more complicated behavior, being in the wake of the first one. In steady flows, the lift force is maximal in
the side-by-side arrangement, while in unsteady flow, it is maximal in staggered arrangement, due to vortex shedding
and the dominance of wake interference effects. The Strouhal number in tandem arrangement is greater than that of
staggered arrangement and no vortices is shed in side-by-side arrangement.

Keywords: Elliptical Cylinder, Tandem Arrangement, Staggered Arrangement, Side-by-Side Arrangement, Lattice
Boltzmann Method (LBM)
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