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A STUDY ON CHARACTERISTICS OF AC ELECTROOSMOTIC FLOWS
AND MIXING IN A MICROCHANNEL WITH COPLANAR ELECTRODES

YX. Suh™ and H.S. Heo'

This paper presents numerical results of fluid flows and mixing in a microfluidic device with AC electroosmotic
flows (AC-EOF) around coplanar electrodes attached on the top and bottom walls. To obtain the flow and mixing
characteristics, numerical computations are performed by using a commercial code, CFX10. Experiment was performed to
confirm the generation of the drifi velocity around the electrodes. It was found that near the coplanar electrodes 3-D
complex flows are generated. The AC-electroosmotic flow on the electrodes plays an important role in mixing the liquid.
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.M B A e e old Bile EL‘H Zth

S

ulo]=L2 7]7] u) mlo]Q QIxke] B} uo)az 4= A VHOIARE A ] & 3 uig A= ﬂ}%}?}f} ﬂ7]ﬂ 2t
o2 AT Ao WPg ol8she Woz, Q) AF ~ TE HAE DS

A7) AE 4 A 2e W So] o) Ay Ams T Wu ${2312 3F 7] ARAYE 014‘13}04 XFL
Ade] dEe] AR AYE slto =N GAULe] 1t Tl vlolaz gxie} vtElEjo} 5& EIF= WPS Al
Pske A4S o8N FAE olFsh Weln Ay WM Lim SUE TS SlE AE A5
FEe A7) AFe e 2ANM FA Wl gdE A ¢ XH AEsk= A4S o] FUUh Bhatt S5 1F A7) 4
Aol e I T A1l weh g gy me o) 7 B FAFE WP 2o ol&ste] 1M0(ndium Tin
wigro 2 o|a7) s WMol §4 JES U g Oxide) Aol gl AL A M WA AL 5= F
2 Wu Qe Ayt uFY A Qeld o)EakA k= ASke WHE ANSITL ojgh Zol V&S] dFEX Wl
ko] o), rlolaz YAt 2 Ao £8 mE FHsks W JT
PEDS! o] du MZ TE fAg Fd B 4T A ANTE
Aefolct.

1 i

At o) 713 teTlel I3 A U] #5 d. ® R sol AR Ad W gl AT sl A

JEn QbR wAGe AF F9 AHe wed g 2 S H el A% @ e AsS wiXsel 2 a5l

W oide] pH WEE Qo= @ Qolo] B wR Ay EFE WRINE At A= %%ﬂ 543 Mz o
£ FEY #AE A Ul B9 2l A JgEE
B

Had: 2006 1148 179, A 489! 20079 29 289
1 389, $oulstm 7 AT
* Corresponding author, E-mail: yksuh@dau.ac.kr



melEE Ad W 3% KT B o8 $4 45 L E3 iRt SN AT A124 A1E, 2007. 3 /17

Fig. 1 Schematic diagram for the mechanism of the AC electro-

osmotic flow.
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Fig. 2 Schematic diagram of the experimental set-up for the flow
visualization.
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Fig. 3 Perspective view of the flow domain for the 3-D numerical
simulation.
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Fig. 4 Velocity conditions at the coplanar electrodes of top and
bottom walls.
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Fig. 5 Experimental results (solid lines) of the v component on the
center line of electrodes at the height of 50pm and 9.5um at
30Hz. Dashed lines denote the slip velocity profile applied
on the surface of the electrodes in the numerical simulations.
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Fig. 6 Sectional view of velocity vectors in the channel: (a)x=150 pm,
(b)x=250um, (c)x=350um. These fields are viewed from

upstream.
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Fig. 7 Development of the concentration distribution in time at the
downstream end section (viewed from downstream).
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Fig. 8 Development of the iso-surface of the concentration (0.5) in
time.
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Fig. 9 Variation of mixing index in time for three different
electrode settings.
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