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Numerical Study on the Fluid Mixing Processes
in the Micro Channel

Dong-Won Lee - Myung-Taek Hyun * Min-Chan Kim

Abstract

Numerical investigations have been made to study the fluid mixing process in the micro channel.
CFD-ACE program was used for the fluid flow in the micro channel. In a straight channel, it takes long
time to mix up two fluids because the fluids mixing processes is mainly dependent on the diffusion, while
two fluids mix well due to chaotic advection in a two dimensional serpentine micro channel. in the three
dimensional analysis of serpentine micro channel, the apparently different effect in fluid mixing processes

cannot be found comparing with two dimensional micro channel. Two dimensional serpentine micro channel

is recommended as a passive mixer.
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Fig. 1. Schematic diagram and mesh structure for
the straight channel.
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Fig. 2. Calculation results for the straight channel.
Inlet velocities of both fluids are (a)
v=lmmy/s, (b} v=5mmvs and (c) v=10mmy/s.
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Fig. 3. Schematic diagram and mesh structure for
the 2-dimensional curved channel
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Fig. 4. Calculation results for the 2-dimensional
curved channel. Inlet velocities of both
fluds are (alv=Imm/s, (bJv=bmm/s and
(c)v=10mms.
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Fig. 5. Schematic diagram and mesh structure for
the 3-dimensional serpentine channel.

32H9 frRoA e Edol dd #4 A Fig 6
of Uelgith 2¥elA dHnd 33d a3z ¢
 fA A9 £3 o] dojds AF F e
o ol f4o] 78S U A FBE 7
ot

221 WY vlMfEe 338 WY VARRE A
w3t7] Y& Re=10 ¥ o ztzhe] &&el A} E Fig.
7ol AAEgh 2Pl BEo] E| &7t 2
Y 2 33493 v #wARe] vd AT
(3,2% Aeoll Egto] o] Foizn USE ¢ F Urh
L F AL AgHeR Al s Y BE
e #% A7 A racetrack effect)[717F T d4F
S UiAA YEE & & ok wE3y F {AT &
GEHEZ wol7] Ad 7HFEy] ol 3xd Wy
NAREE A g7t gvke A Yridit.

Jl)l

(a)

Fig. 6. Calculation results for the 3-dimensional
serpentine channel. Inlet velocities for both
fluids are (a)v=05mm/s and (b) v=5mm/s
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Fig. 7. Comparison of mixing effect in 2-dimen-
sional and 3-dimensional  serpentine
channels. The Reynolds numbers for both
cases are about 10.
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