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* Thermal creep
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* Electrokinetic
> electrical double layer, EDL



Olses 1y oSt 5 &b L b plaa! Jle lgieds 098 00 placasgaoms sl el (52
oSl g 2l L zohs sl (Sae Jos 50 0,8 Tz K0Sy 5l lag] US55 ojlail 3,k S
YISl Jo e gl et jebay sl Jlasl (SO ST lage 4y g ol assla
oas " lall S5 1S ol 4y Sy S5l apar elh Gl Gln 3T

G55 ysbar ol 0,5 solitul LSy 2SI e o Llo, LS 6,57 S5l L sl
S8 cdg xS Jsloe (g0 pla] oK Ll sl o035 o cadobnl slaals 5
P el ez bl 5l S (i | dediee Jleel (So Il plase g 85 (o0
aY jisle [Ve] (a3 es 5 goienm @m0 G 5l aies Wl oS g 2SIl lalas
SLeS gl [WN] ilSen g 95 LlS )5 gy g LT (6595 )0 1, onilill
GishSan 5 ugely 3,8 5L 1 ol sla b ob,e 5l ealKisle] Slaalis a5 wissy

W,8 aiS 1) Sately 2SI Slags b, 0 [VY]

ol S8y iUl b el ot i3l o] & gl oS Sl | (s b

S8y el giany Vb (b el ools 18 cwy 0550 (e SYLw 990 )0 )
5 sy SeilSog 28U 5 Kn Sl ool e &y 5 atmd oo (LS 055 5l (g el
Oldee jga> 50 (aw e SVl JL3) gy Bl 5 (55, soollivlesl Sligad uizren
Slls 555 5 el Joys5 oV Caml 1 Sl Sy S 3 b

el 48,8 O a0 Ao opl 40 (G090

® Induced-charge electrokinetic (ICEK)
’ Bio-MEMS
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® Length scale
® Diffusion
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Abstract

In this study, mixing of non-Newtonian fluids in a micro channel with conductive
hurdles and flow control of non-Newtonian fluids are investigated numerically.
These studies are based on the concept of induced electro-kinetic phenomena. In
comparison with classic electro-kinetic, in the induced electro-kinetic, induced
charges on the conductive surfaces are not constant. In other word, the induced
charges are functions of electric field; therefore, the electro-osmotic velocity has
non-linear correlation with of the electric field. Electro-kinetic with induced
charges contains special properties which can be used in development of lab on a
chip in microfluidic field. For this aim, Finite Element Method (FEM) is used for
simulation of flow and concentration fields. In this problem, triangular mesh is
created to discretize the computational domain. To validate the presented model, a
comparison between Newtonian flow in the presence of the conductive hurdles
(available in the literature) and present model is implemented. In the first section
of results, in mixing of two Newtonian fluids, the effects of hurdles position,
hurdles height, hurdles angles and electric field strength on mixing performance
are investigated. When electric field is applied, the vortices are generated around
the conductive hurdles. The Results showed that when position and angles of
hurdles are constant, by increasing the ratio of hurdles height to the channel
width, the mixing efficiency is increased; which is mainly due to the enlarged
vortices around the hurdles. In this research, for the first time, mixing of two non-
Newtonian fluids (i.e. Carreau model) in presence of two conducting triangle
hurdles is analyzed by using of induced electro-kinetic concept. By analyzing the
effect of non-Newtonian index (i.e. n) on the performance of mixing, it was
observed that decreasing of n leads to increase in mixing efficiency. When fluid
becomes more shear-thinning and the length of generated vortex is enlarged ¢
therefore the rate of mixing in the micro channel is increased. Finally, effect of
electric field strength, n-index of non-Newtonian fluid and angle of hurdles on
flow control in micro channel with conductive asymmetrical hurdles were studied.
The obtained results showed when angle of hurdles in downstream is close to
angle of hurdles in upstream, larger critical electric field strength is needed to

achieve a zero flow rate.
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