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A STUDY ON CHARACTERISTICS OF AC ELECTRO-OSMOTIC FLOWS
IN THE MICROCHANNEL WITH COPLANAR ELECTRODES

HS. Heo'!, SM. Kang’ and YK. Sub’

This paper presents numerical results of fluid flows and mixing in a microfluidic device for AC electroosmotic
flow (AC-EOF) with coplanar electrodes on top and botiom walls. Differently from previous EOF a channel which
attached a couple of coplanar electrodes can be utilized to mix a target liquid with a reagent. In this study we
propose a method of controlling fluid flows and mixing enhancement. To obtain the flow and mixing characteristics,
numerical computations are performed by using a commercial code, CFX10. It was found that the flow near the
coplanar electrodes is of 3-D complex flows and vortices between the other electrodes, and as a consequence the
AC-electroosmotic flow on the electrodes plays an important role in mixing the liquid.

Key Words: 35 7] A5AC Electro-Osmosis), FHH 7 Z(Coplanar electrodes)

LM E

El

F AEFE 52 718 A7) AF 5 Yt
e Bgdte] e fA4 7 Yol

7] A% e e - &7 AT g Ut
3o o w2 A71Fol A e e AHEE T
Woltt. o] W IAtS UM A A §f - &l V1
7} dAskn o] J1EE FEulel o Ad W fES W
gk a2n ke nAYS A7iske e pHYEE
dogl= F4 290 ek 0j2F olf Wil nlolaz A
QWA FAIE olFAI7IE WY AGd Ho] wi A
7] A% FEelt.

WAF A7 AF S A o vl @ A A5E Y
A AR HolAA F1 YT AF A¢E /A
Asjdo] sl A=59) AddAM dojxe A9 Ade
2 Asjdo] Ertn AddFole BdERe] fEol T4
e @itk A At AR wEe] 7137t TS

123 A4, ot 7AFHR
* corresponding author E-mail : hsheo@donga.ac.kr

R4
L.

(au)

23

A715ke 9k 2 pHdstel] tigk dele A Yolx

71&9] AFZ Green F{1]2 vlolaz AAd W & %9
ulet AFAjolol] AR FAQSumMYE T3 F AT o
Fae 9S8 AEte el we A599 7 At
Gtk Wu 5[2]& Green Q7 2§37} Bl&d ASE A3t
vlo)az Jaigl vtelgol & AFHAA 3 e 2F
g L ARlERh o9t o) V)& ATEE 1F A
FVAEE ] dislA ofd 7]2AR] FEolt:

B a3 vlejaz Ad lf g o] g frsolA A
g owuiet g Al 2447 @ A A5 wiAlste 2 A
AFE A7I81ES A9l g 5 S48 HE bdE 5=
o] FAE o BWUS 5ol oig EFEA disiA dF
3}az} el

52

Ruay

2 95 29 2 SN Iy

R
-
=2
2
=
i,
2
£
ka
ey
Lo
of
ox
o,
R



L 164 N 38y
@ P ]

3, 3, 2 247 Ade] Qo) E, o] wel Hxmolrk A
Aok o-¥goz Yoz APAY WIL Ad AU
sfgre) 59 WAl 47 3 44 WA} Uk

22 Fx|aha uh

Fig. 1914 BelE aid] Bdoj tisle] &+ 21 F
12002 MERE A3 £E F931 Y4 93 /5
ZZoln} AFo] Qe ¥Hg AYF 2 YAL noslipRA
ojck. B3 AT Ywe wHAIY o3 o= Fig. 2%
2 £ AARAS AHEAT Y12 Adddd gle 4
9] £Ez0|1 Y2& AMdalde gle W79 R0
th o|RAL AFY] ¢ Bl y W¥oR N AT Fdol
dAs Ad HEeA ol o f&o] A o|ES
oz 7Hgg Zoltl] AT 37RY AAE ¥4
sgich

E AFd4 AF fAE B8 AMgdGen Y=
1000kg/m’, SARAGE 10°mse] BXE Aolslgch

H, 2 348 95te] HHEFHQ Aol dFHo] de
FEZE(CFX 1008 AH3-3th

23 EfXlsel HAasE

E AFdAe w57 2 F fA4Y EF ARE e
+ 9t EPASE oo 2L whgom Ttk Ax
o] @A xEdE A ARz dojr FE ol HYHe]
Ak o] =T AR 8 AR, FE & ol43d o
o] EZAF DE 7 + Ytk

fi= )]

C= @

D= )

Q7NN v, & A 229 AF, VE AA 240 FF
AR, Cr AY 249 dE FE2A 87 =9 BT, §,
£ 84d g A spEA|elth

3. 8% 9 4

Fig. 3% Fig. 19 2] tj& x=150pm, 250pm, 350um 3
Hell g £248 vhehd Aol Fig. 3(a)E x=150mHH
A g A Wde] & B9 9F7 AAY e AL B
4 9t} Fig. 3(b)e x=350umBH] &£=7go|n] s} F

Fig. 1 Perspective view of the flow domain
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Fig. 2 Velocity conditions at the coplanar electrodes
of top and bottom walls
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Fig. 3 Sectional view of velocity vector fields:(a)z=150u
m, (b)z=250um, (c)z=350yum
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Fig. 4 Dye deformation respect to time step
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Fig. 5 Mixing index with respect to time for
numerical results
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