40-30 youo 06 o leuds 18 0993 1397 ) gy pptls ()30 Sl SwIie alze

uu&j).‘ uolc asliale ?’ l" —______
I Sillo (wiigo = 6 =
= .@_ =
mme.modares.ac.ir el el

0930 S 190 g b b5 b &Cd qownlg w1 O > 50 IS Slowily (w9

Pt it waan 7 (g8 55 a0 (e s Lol 4SY (i o

S ¥ gy oI WSSl e 5 0 sl -1

Doyt iy SN (Sl it Lkl -2

e gt i b oS (Sl i bl -3
samirbozorgi@birjand.ac.ir 97175/615 s Gasie kiz ju #

ass Alis Sleylb!

i ol oy BySept Sy & Sy 2 oy Sy SN ez 5 BN sy lir ) gy
1396 (g3 11 sciliys

1396 xal 28: 50l

1397 cpy98 24 ool o wil))

5 b bl o515 5 390 Gl g Codl (glge dmie 93 0 G e K i dwiia C 0ad gloand gaie Spgeny
Slagg clale g5 cYles 26 g J51 (S0 Jeuily (glaplie Vol ol s 1 oSTs &¥olao el 003 38 ol

G134 oo s ol sy (S i) o ekl o 1 51l ol 3 kS il gl SV i 3 ot Sl
yolpr o 3 o8 Sgansly S Jlon] b Ko los mls qeoae asliy  ovlie] jglite 4 .ol 0l > 3500w (g20e Sy,
45l 3 o)l Jandlyli; Slpais b 4 am3 o i (9308 b5 sl 005 duglis sdal Cawnty (o300 Jo gl b il o ol laoylgss 235 Siluded
afed] =8 ke o= o L ¢ . " s e i o PeTCHN |
il il i 5 s & s BYST plasily dzeans) S5 ol Gl Ssete 9 e hd sipem ed et She ey y L
S 3 ol il e (0131 a3 75 & Sl (g sates panis (sl g a3 86 & bS] plasily Juusdlnly ad pouis b 93 (ol et

al @V ojles L & (Al o adlie s 64 LIS lasdly T i gle 4l 3 oled Syl oo ol b & Cul
oleily B o9l oo ey glahyS anl ol )8 o obnl b 0 (lalS anl S o oy Ll ls bl o Juslil s Sl
sy (e y3 100) 251 & LSS

Investigation of mixing efficiency in electroosmotic flow with non-uniform wall
Zeta potential
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this paper, the mixing efficiency in electroosmotic flow inside a micromixer is simulated numerically
Received 01 January 2018 for different states of non-uniform wall Zeta potential. The geomeiry of flow is a two-dimensional
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¢ : d channel between two parallel plates and the flow is assumed to be incompressible, steady and laminar.
Available Online 13 April 2018

The governing equations, including a Laplace equation for the distribution of external electric potential,
a Poisson equation for the distribution of electric double layer potential, the Nernst-Planck equation for

Keywords: AR : g : i 4 : . : .

Mimmjm the distribution of ions concentration, the species convection-diffusion equation, the modified Navier-
Numerical Simulation Stokes equations for the fluid flow field, have been solved using the finite volume numerical method. In
Nermst-Planck order to validate the numerical results, the analytical results of an ideal electroosmotic flow in where

Navier-Stokes throughout the walls are charged is compared with the obtained numerical results. The numerical results

show that, by linear-ascending, linear-descending and parabolic changes of the wall Zeta potential at the
middle length of the microchannel, the mixing efficiency increases compared to a constant Zeta
potential. For the cases of linear changing of Zeta potential, the mixing efficiency increases to 86% and
for parabolic change of Zeta potential the mixing efficiency increases to 75%, while the Zeta potential is
constant at middle length the maximum of mixing efficiency increases to 64%. In the case that only the
upper wall at middle length is charged, the results show that a vortex region is created in the flow. This
vortex region causes a maximum (100%) mixing efficiency.
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? Electroosmotic Flow (EOF)
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* Electric Double Layer (EDL)
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Fig. 1 Schematic of a two-dimensional Electroosmotic flow between
two parallel plates
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Fig. 7 Numerical results of internal electric potential field (1) along the
microchannel
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Fig. 4 Numerical results for velocity and pressure distributions along
the microchannel
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Fig. 8 Numerical results for the positive and negative ionic
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Fig. 13 Mixing efficiency for linear-ascending changing in Zeta
potential at middle length

sl s il osl305 ol e sl LS o 13 S

(Soge

a) Velocity vectors

g
AT

LR} J

NS

A1t ) ) ) ) 1
0 2 4 w6 8 10

Fig. 14 Numerical results for linear- descending changing in Zeta
potential at middle length
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potential at middle length
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d) Streamlines for parabolic Zeta potential

Fig. 18 Numerical results of the streamlines for changing of Zeta
potential at middle length of upper wall
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middle length
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Fig. 17 Mixing efficiency for parabolic changing in Zeta potential at
middle length
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