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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this paper, numerical solution of non-Newtonian fluid flow through a channel with a cavity is
Received 15 February 2013 studied. Carreau-Yasuda non-Newtonian model which represent dependence of stress on shear
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Available Online 13 July 2014 rate well is used and the effect of n index of model on attribute of flow is considered. Governing

equations are discretized using finite difference method on staggered mesh and the form of

allocating flow parameters on staggered mesh is based on marker and cell method. For

ﬁiﬂ”_’ﬁgﬁj‘mnm Fluid dependence between continuity and momentum equations, artificial compressibility method is
Carreau-Yasuda Model used. Numerical results express that with decrease of n index, the developing length is increased
Staggered Mesh and the velocity in center of channel and pressure drop of flow is decreased.

Numerical Analysis

Cavity
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8- Finite difference method
9- Giesekus model

10- Finite volume method
11- Staggered mesh

12- Marker and cell method

7 opladds N E 0993 AYAY SIS o i yu )30 Sl Swiuw

SHseind 5 Ha Sl Sl (L] 5 soue (luand [F] ) Sen
55555 Sl oS sy |y odres slodria b gzie slo JUS 5
Do 5 ol T 5 b oole 5l oS5 baslol o o solia
55 e 51 oy 325, sl o aleg] 3 o oslinl Stigs
b (o Jlm s00e silotds ailbie 5085 03lo 5 o ;5 0as
G o/V coy) odgasme 5 o/ ¥ i 5l ola, oley L TUCM Jow sl oolaxul
e oy o 1) Vo 0 5usin) b Jbes oz by T ool sas alowl ¥
Oz Wl (lad 5 008 flow Bres 0jdm (o 1, Ve Ve Y SWsn
S¥giy olel o (Seyed Sl s (Fes Jbw sy oyh S
Ok b GRIE Glz 25 & Shgeye 5 eos o)l Lyl SasS
162 5| ERICE] IR SUNULIW) | B VLL | PR - BN WS PU Y PO
gl o Alre slacgz 0 GG 4 e s W Gl g, Al

VIO 5 o5 Lawgs (om0 0,8 51 )35 50 StalgSims (b >
S o9 gl sloosaline .l ol (w275 9 (398 Oj90h
Pl Grizmes GBS (nl o () Raesh es e LaS 0ye> o ],
GrSoplal s ais sl Cawods 00 Cawd iyl g CawdYL LIS g 0 0
& iy ot jsbt Yo 0l 53 Sl oz 5 e Sl o
Jew O 6N e o [Ales 5 sen ol ol
ans e ol bl Slanlie wilos S sy |y 30 4 yo SISy
g 08> Cewdimly 4 (852 4l b Gl jalsn) sae axlix
Sle obyr @ig WS oo S5 lr Suz o wlS S e g Wi
SNG4 el e o8 Jalsn; 5o Gl stV Gl b Jlw
5 99500 Hbles (sl al58l SLA Sl sy salen slael jo ol
e ol 1) (s thm jeess Ol bl

Sl oslinad b goas 5 alEilesl sloiig, b Vo, Ko 5 sigelel
Ailos ;S samlive g aislyyy Slai 3550 dwdin sdmdu gwypds PTT Jow
Axmio G & aple Djgod oji> ;5 lyx Vb F‘—f}?}ils slael
5 Joe Hseipt ol 51 ol rizmen WS (0 25> JUB 655 5
) ogme 25 J3g0d 5 0313 13 sy 390 Gl 59, ) Syiinly ue
a8 il b ams e olis gl wlos,S sy 0y cilides ablis
loe il o, o lens Djslome ;5 5 (3llaej03 jlade S Sy

@ Ol O yol gk 4 gl alel a5 (5 %00 Slalllas
&lp S MUCM (g )izl dlolas 5l Loyl 0505 o)Ll [A] ) )50 § cpo Gubios
~00,8 aslitl [y 55 4 Sl (Sly ol lp Sl Jaa Sl 5
Lot obz lp A5 5 Copm @i Ol Lok ol b il
L aws oo olid goue bl .ol oad 005l Cawsdy /oo e eV jalen,
S n 3985 0y 3l (6 Bee 5 ' ol sz Sy sue Sl

ool ploxil (Fgiyed Jlww Oy 0597 j0 Gldllae 55 5588 S 5o
oY Yolee 38 J> [V o] ) Ken 5 Bolo g oiogh ;o .ol
Sype Sle amio YL o ped adpe SeiYlsSns Jlw Gln 5
Jlow itV a5 ()50 50 3,5 enmlive ol sl a8 )5 )18 () 0
3wl See G0 AY JB 50 Jlew Cep sl YU BB ojlul &
ool plosil Wlindiod S0 5008 i Y Gl 5l g )5 5o Jhew Sy

Polyacrylamide

- Upper Convected Maxwell Model

Phan- Thien- Tanner model

Weissenberg number

Modified Upper Convected Maxwell Model
Power- Law

Main flow
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