340-331 yoyo 4 o lesd 17 095 1396 a5 (Y30 SBlo FwIdio dlxo

9 pole dolinle =
= . =

1 . = =

0 S0 (wigo = 5
SLIN\E
mme.modares.ac.ir ;',-.:-;_";a!f//f:

0990 &5 xo Hlid [T gowlg TN ™ § Ol > 30 (Fgian wd Slw WS oy
(hbiun Gilgo b (Roal JUE79 S

3 %2 . 1 . .
Dy 3 grews ¢ slaa bxa S50l Lo yule

olisla S sl olSls (SlSle o ine e ) suolis S smmatils —1
olisle S sl olStils (SlSle usdins o lyolisl -2

oLisle s, oK e o uotige eobil =3
j.jamaati@razi.ac.ir . 67149-34667 i §gtio wlisle)s ”

saSs dlie eyl

5 bt glo b JUS9800 3 S5inint Jbw sl e L8 Ssenly iUl (S 5 slaghr 55 BIST geny dlie pl 5 S otms, e
235 e Jlasl gl g S5 2228 3 eolitad b Sl e ey ool 485 15 Al 3190 (5300 gty Syt el (a5 o 03 i~
—oply (e sdblee e S pSUl Jewiliy 2 oS lies 9 JUST 50 (S0l slog p oS @9 silodde polaie 4 izan 1396 cuigsy 03 el s o
dgaxe olodl B9y (6S) 4 bl plae 9 (S (e pgiiage JUH @S SVolee (dde > D98 o0 4855 0p0 el ol
5 Sasd sl B izen 5 e (S25955) 518, pasls olad plalS el b gule s 3 85 @ps0 L33
by 2 weSwe HLid LS Jlael 45 sl L el oy gl wcl 48,8 ) oy 3y90 IS CutS s @lge (ot S om )Lt Sgounlg 58U S 5 Sl
JU oS (o 5 o4 4d pasuia (iored istd 5o sl JUBT (19,0 bIS 3500 2 @lge st £i5)) wizmed 9 Jlow (55D L8, ot S
(5o Juedltl5y b JBIS gy Ll a0 0 I3 quguims pgboss |y DIST el lye Jsb ialjél Al (Snl Jeuslil sy stste gl
b L) ey Sl 1 le Jgbo a5 0Fnll Jouslil;

Investigation of non-Newtonian fluid mixing in combined
electroosmotic/pressure driven flows inside nonhomogeneous microchannel with
rectangular obstacles

Alireza Qaderi*, Jafar Jamaati >, Masoud Rahimi?

1- Department of Mechanical Engineering, Razi University, Kermanshah, Iran
2- Department of Chemical Engineering, Razi University, Kermanshah, Iran
*P.0.B. 67149-34667, Kermanshah, Iran, j.jamaati@razi.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper In this article, mixing in the combined electroosmotic/pressure driven flows of non-Newtonian fluid in
Received 24 January 2017 a microchannel with rectangular obstacles and non-homogeneous ¢-potential has been studied
Accepted 15 March 2017 numerically. The non-Newtonian behavior of the fluid is considered for the flow field using power law

Available Onine 23 April 2017 rule. Also, the nonlinear Poisson-Boltzmann equation is used to model the distribution of ions across the

P " channel and the electric potential. Numerical solutions of coupled equations of momentum, electric field
eywords:

Mixing and concentration field are performed by means of finite element method. In this study, the effects of
Combined electroosmotic/pressure driven various parameters such as pressure gradient, rheological behavior of the fluid and the geometrical and
flows physical parameters of obstacles on the mixing quality are investigated. The results indicate that
Non-Newtonian fluid applying adverse pressure gradient to the flow, the dilatant behavior of the fluid, as well as the height of

Rectangular obstacles

Heterogencous C-potential barriers, is highly effective in the enhancement of the mixing quality within the microchannel. It is

found that for microchannels with heterogeneous (-potential, increasing the length of obstacles
significantly increases the mixing efficiency while for the microchannels with homogeneous {-potential,
barrier length has a slight effect on mixing efficiency.
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