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Abstract :

In this dissertation we present various systems and techniques of micromixing that initial
presented anstill being used untiloday withsomevariants eveimprovementsWe get deeper into th
mixing process, byexploiting the moleculdiffusion or Deanphenomenon, while simultaneoushe
presentthe advantages and the disadvantages of each structure. Morhevafficiency ofeach
micromixeris being located, aiming to be usedhybrid micromixing modelswere newtechnologies
are being combined wittonventional.

Onthe second part dhis dissertation, a numericsdlutionof flow in a micromixer type T (knov
with thecommercial code CFDisbeing attermpted in order t@mpae thedifferent structures thatre
created with configuration of obstaclediaphragms in thenicrochannebf mixture We also examing
the dehavior and the performance of those structures, into a wide renge ayti@dRnumber In
addition, we examine the optimal intermmabvision of diaphragmsd{aphragmsoptimal length vertica

at the flow andbptimal from each other distance), with criter@inthe same time thmaximization of

the degree of mixingnd the miimization ofenergylosses fgressure drop
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Source Re Mixing Length Effective range
Liu 61 70 >90% in~ 11.7mm Re>35
(Re=70) Better at high flow rates
Johnson | 0.03-0.45 | >90% in~ 0.443 mm
(Re=70) Better at low flow rates
Stroock | 10%i 10 90% in~ 7 mm 10°0 Re O 1
(Re=10%) Better at low flow rates
Therriault| 0.157 70 90% in~ 6 mm Re>10
(Re=30) Better at high flow rates
Hong | 0.08i 8.31 90% in~ 7 mm 4 O Re O
(Re=4.16) Better at high flow rates
Kim 0.21 2.28 | 80% in~ 13 mm 0.2 O Re QO
(Re=0.2) Better at low flow rates
Kim 71 28 90% in~5 mm 7 O Re O
(Re=7) Better at low flow rates
Park 17 50 85%in ~ 4 mm 1 OReO50
(Re=10) Best at Re = 10
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a3z UaDduUD) UliUaoeUUU UK "~ UsyYeUUU U
Source Design Dimension$ Flow rate Result
Liu (2000) Squarewave W = 300em Re =6 140 Chaotip
advection: Re >
h=150em 70
Mengeaud2002) Zig-zag W = 100em h Re = 1-800 Laminar _
recirculations: Re
=48em >~80
Yi (2003) Square bend Re=1-80 Secondary  flow
effectiveness: Re
>10
Therriault(2003) Serpentine d=150emR to = 0.1570 |Linear dependence
=500em K=0.0838.3 |on effectiveness:
Re>10
Yamaguchi2004) Serpentine w=210emh Re = 5 26° k= P_ermqnent
=205emR = distortion of
500em 3.22-16.73 interface’Re =26
Vanka(2003) Spiral w=793emh = 397 Re=6.8 Significantly bette
em mixing than straight
Concentric | Max. R=9.398 mm| K=1.98138 | .ponnel geometrie
R = 6.096, 4.826, K=2.4-3.2 |atRe=6.8
3.556 mm
Vanka(2004) Curved duct Re=0.1-10 [Enhanced mixing
atRe> [OforSc =
1000
- w =1.27 mmh _ _ |Onset of
Howellefa(2004) Circular =127 mnR = Re =3-30K= secondary  flow:
(Figure 4) 5 mm 15-15.7 Re>\0
Sc h?© nf@obsd Meandering w=0.2 mm Re=2-2012 |Additional pair of
R=1.0 mm K= 1-900 vortices:k> 200
Jiang(2004) Meandering w =1 mmh K=35-351 Additional  vortex
(Figure 8) =1mm pair: k> 140
a w = width, h = height, d = diameter, R = radius of curvature.
b ¢ gujUgaesse UlUsyYeUUyed g sasoatlUdalU U f Usd
g 8osba iR 2esUl U )gliyYUss U GghiUeeUUU.
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Yas Us-Bd Uyaadyd Uxs UUcssoal 3 8 g
cUj UaUdyasUs Ud ecasd
Source Fluid system Dyel/indicator Imaging Intensity
Liu Ethyl alcohol Phenolphthalein, Top view Normalized
NaOH pellets
Johnsn Carbonate buffer Rhodamine B Top view Normalized
Stroock Glycerol/water Fluoroscein Crosssection a
labeled polymer
Therriault Water Fluorescent Top view Normalized
red or green
Hong Aqueous sodiu Top view Color
morpholine propang
sulfonate buffer Fluo-4 and Cadl
Perfluorodecalia/
CsHCH,OH
[Fe(SCNI®"
Kim Ethanol Phenolphthalein, Top view Normalized
NaOH, Rhodaming
B
Kim Ethanol Phenolphthalein, Top view Normalized
NaOH
Park Water Fluorescein Crosssection a
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Source Fluid system Dye/indicator Imaging Intensity
Liu Ethyl alcohol Top view Normalized
Phenolphthalein,
NaOH pellets
Mengeaudet Phosphate buffer Fluorescein Top
Yiefa Water Dye Top
Therriault Water Top Normalized
Fluorescent
red or green
Yamaguchi Water Red, green Top
Vanka Sucrose solution Rhodamine 6G Top Color
Howellefa Water Blue food Top
Jiang Water NaSCN, Fe(NQ)s Top
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4 8 1.98 12.96 26.95 4.4x3.6
5 10 3.10 21.73 44.49 6.9x5.5
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