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Design and Performance Analysis for a Passive

Micro-fluidic Mixer of PDMS

Student Yu-Jin Lai Advisor Prof. Jenn-Der Lin

Abstract

The importance of micromixers for microreaction technology
demands some well-founded knowledge on the mixing behavior of these
devices, since the flow in a micro-channel is laminar which makes mixing
quite a difficult task to complete. In this study, we present a new chaotic
mixer. In experiment, MEMS fabricated passive micro-mixers with cross
obstacles, X-type grooves, and Xstype obstacles by polydimethylsiloxane
(PDMS) micro-mixer are considered,.which lead to chaotic advection at
low Reynolds number and:also enhance fluids mixing. The influence of
various Reynolds number to the ‘three: micromixers on the mixing
efficiency is examined. Generally, chaotic advection can be generated by
special geometries or induced by an external force. In addition to the
experiment, CFD-ACE(U) Modules Software for simulating analysis on
the mixing process is also performed and compared to experiment.
Experimental results show that cross obstacles micro-mixer has great
mixing efficiency and the mixing index will increase 82% when the
Reynolds number is about 50.
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5 (Continuity Equation) > # & = |z > 4% ;* (Momentum Equation) 1 2 4
#84% 47> 425" (Diffusion Equation) °
1. 1& 5 = 423\ (Continuity Equation)
op _
—+V-(pv)=0 (3-1)
ot
2. % & = 42 ;% (Momentum Equation)
%(p?)+v'(p1717)=—v'p+V-(;)+pG+SM (3-2)
3. ¥ > 4257 (Diffusion Equation)
opy

LELV-(079)=V-(DV§) +3, (3-3)
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b %R, tFEF,v: BR-E, g FHES p-FEERS,S Sy
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AT o AP R FE SR 0 R RN T
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V.-(pi)=-V-p+V-(2) + pg (3-5)
3. ¥ 47~ 425" (Diffusion Equation)
V-(pvg)=V-(DVg) (3-6)
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g rrdE e d BA TR REOLEIB R DunDY
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P 4n £ (Mixing index)

x=0.064952 | x=0.95095 x=1. 842
cm cm cm
iRl A 10.49% 36.16% 53.79%
G P2 B 10.33% 36.09% 53.71%
B C 10.23% 36.04% 53.68%

2A4-le fainiE a7 P ogpi T A BT R4 X2 B

AP CN/m*)
Re=0.05 | Re=0.1 Re=1 Re=10 Re=50

Y 3 44. 5 89 890. 5 8918.6 | 44958.6
i

W 36. 5 73.1 731. 8 7419.9 | 38889.1
b A 72.5 145.1 1452.9 | 14777.6 | 78714.9
+ 18.9 38. 2 383. 7 4000.7 | 23847.6
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