DOI: 10.22034/jmeut.2020.9986 iwgjs — VP IFY axio IFAQ (o liaal oY o5lod e alr A) oyl 0ylands (SKilSo it aloo

SOS 1y Hemili b Jodsuio bapso 50 SiwYlgSom g (Sl (55wl 6 jlwanis
Cul sy Wty 0 S Lot U

G35 (P
¥ (5398 Sgexo

Olpl gyl g0l aio Bl (SLlSe pwiige 09,5 d 5S> (semiils
Olpl gyl ¢ 0g ol cixis oLl (SlSe  cwaigeo 0,5 ol

Olnl 0g8ls ¢ 39,0l0 (Staio oAl (SIS (cwiiges 09,5 Ll

oduS>

s

s e S 0 Sl Sl oy (595 Sl Godbgle plmle 0 g3 ST bl L s gl Bl Gl o
5 5o SISy b el 485 O o oug,lel 6,5l dolae dawgt Seta¥lsSans Sl (g b ool 4285 13 dalllan 50 o, Siluosl
0L b 5l 5lbl s el 00l g Syt (giluand 5 b 6yl SIUT SeS L iS5l gl g9) 2 bare oy 4 aly Jobo
D ikl Ol g <8l walss 1els labl by 25 il Gl Gloz Cuz @ Ol p dges Suz 50 (ST Cand 4z e a5 was e
LS Jsb 5 ooy clale (5:She slopoie wcdile (glayguls Jolds mli 5 oud plowl (L)l oMo o (heb (hg) S8 L (b d (gileand
oad bl by ol 5 oges a4 Cond Gl Caz o ol boee (FaiSTy Gl L aS s e plis et f (giluand mlh oy dalss

S e 0 (6 Bl b b il

b il s 5l 5T e Tkl Lo «SetaWIsSss Jlos ¢ iK1 (5l s oS saojlg

Simulation of Viscoelastic Fingering Instability in
Anisotropic Velocity-Dependent Dispersion Tensor

H. Shokri Department of Mechanical Engineering, Shahrood University of Technology, Shahrood, Iran

M. H. Kayhani Department of Mechanical Engineering, Shahrood University of Technology, Shahrood, Iran

M. Norouzi Department of Mechanical Engineering, Shahrood University of Technology, Shahrood, Iran
Abstract

In this study, the viscous fingering instability in miscible displacement of Newtonian fluid by viscoelastic fluid in an anisotropic
porous mediais investigated for the first time. The Oldroyd-B model has been used as the constitutive equation. The roll of velocity-
dependent transverse and longitudinal dispersions on the fingering instability is investigated through linear stability analysis and
nonlinear simulations. The results of linear stability analysis show that the growth rate of instability is decreased by increasing the
rate of transverse to longitudinal dispersions and the flow becomes more stable. The nonlinear simulations are performed by use of
spectral method and Hartly transformation and the results are included concentration contours, transversely averaged concentration
profiles, mixing length and sweep efficiency. The results show that the flow becomes more unstable by increasing the rate of
longitudinal to transverse dispersions.

Keywords: Viscous fingering, Viscoelastic fluid, Anisotropic media, Linear stability analysis, Nonlinear simulation.
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