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A Study on Fluid Flow Characteristic in a Microchannel

Applied Science Research Institute. Scgang University
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Abstract - Fluid characteristics at microscale
were tried to be solved in this paper by
showing how they deviate with conventional
flow governing equations. (e.g. Navier-Stokes
Equation) In earlier studies, this deviation
phenomena was caused because of omitting no
slip flow condition, micropolar effect and
EDL(Electric Double Layerjeffect of fluid which
are usually negligible at macroscaled
phenomena. The characteristics of fluid flow
were tried to be studied by measuring
pressure difference of specified length of the
channels using the almost squared
micromachined channels. By acquiring pressure
difference, we could drive different
values(viscosity, flow velocity. etc) from it and
these data will be compared with macroscaled
flow characteristics.

As making microchannel is not easy work and
that our knowledge is at mere stage, we had to
fail to make it in this time. The hardest thing
in this work is to make a hole which is directly
connected with channel. The more efficient and
easy way of making microchannel is proposed
in this paper.

1.4 £

o] Foljd ARE AdY AFEL Aztsied B
8% 482 1 = MEMS(Micro Electro Mecha
-nical System)7}€2 A 209 @zt 437 A&%5
ol gov 259 214719 ¥4 R 450 27t
B Ao g wx g,

HIdE BA7} lem® vRolRAMRE $AWe 29
d 5 e 249 7ix gl 3% 94771 MITE 3
Aoz AFHR op(1]. o3 4% Hule 9
dx7l Z7] o] AxAEe] g5HE o8 7A F
23 Eol2 80 ZFdAAn E A8Fd HEHo
IHAAE UAG ¢ A g€t olgE 24y WAy
o] dgo] 7H5sly] fEM e wA AR AR e
EA vAE B9 FEBAI 1A FAalold A
dojub= B2 534 d4¢ e sheslitth
MEMSHIA Y #4 71459 97 Ad 204 @ 7
A&EolA itk 21 F microchanneld] e AT
o8] EopolM o & AXIE ol &g, A, A,
1A Bof B8 Pz Be A7 AgH.
Hzol AFE 1909d A Aol 66m HEY &P
A FF9 4¥L & Knudseno] 9#l o]Fo] A
. (10) 2 F #e AN uiAA B §
E9 A48 AMNAY #HAM % 4T xolr}t
A=S HWEWY}. Eringen(1964)L vld {2oAg]

fZo ML B8l ‘Simple microfiuid’ elghe o]
28 Algtsto] pvlAlA #A- A EelAY FGE o]
Aeg JeATH2). 2 ¥ Papautsky(1998)7} 9
Eringens] ©]&& A8l vk §FREAM9 FF &
AL AFegn o8 Agdez H9Ed(3). Wu
o} Little(1983)2 9 Attie]E ©Hd 74 #FRA
71419 vl AFE FF 9994 FEAded 1 #tel
dqa"E #FEY o ZA  Ugd(4). Harley®
Bau(1989)% 94 o Atcel® 2 HAAy @@l
frA e olRALE PR o) B d4E g x4
A g "o’ & FEHAUT(5). Pfahler(1990,1991)
= 98 N F2F9 HAE £ 100molz ol
0.5~50mQ SATHE gL 7hA vd F2HF 94
AEE #9cH(6). Choi(1951)8 ALVl2E 2% #
Az FHZAel 3~81m! VHEAANA vlRASFE F38
ATHT7]. 2 FA Wust Little® Zo] A=A 3k
2ot 37 JgtH8). Pengd @FAAME Holez F
7} 200914 7002 ¥l 48S g ed B
wael A77) FAelAd 4R ReF s 20 FHAsH ),
uld FRAMY $EdMe AAE wAdAe] §%
9] £x7} 0¢) ZA(no slip condition)e] F8HA ¢z
FrAlde] 9atel A7) ¥ {micro polar effect) (2],
EDL{(Electric Double Layer) &=(9)&8& FANE +
vt By fA9 Wxrl Agen 8 ANAHI g4
A wlA fFRAAAMY AL HMEe A Kols}t
Y Ao},
NEY AFE AYE MRY E2F94 EFFEANY
HAoA 1E A WA wwdd glo Az
& A3E el ol of uiAlEQd BHAAM A
A A g gol Navier-Stokes $A 4% 2&
FrEol B A g o] A IR gL AL 9
vjgic}, wetd B dFME IC convertible miHY
Fg oA viH RE2E HH Add H4¥E T3l
o vA F2AAMY fF 54E& WYt gt

2.2 B
2.1 &9 FA

Age 34 Qo) %L 23T F U FAP
ZE AgEA Hn 4EAE #e olgdd dZARE
53t FaAsA do. FAPIg B9 43 AAe
teflon tubing® AM83l9 #%9 ZEL 9E3A 3
Ak & A Bae) 44 EAe 49 S8
wzA &7 A8 tubingd AMESIA] %3 Y 4AA
3gn dolHE EHANMAH 4HE HE & de
digital voltmeter® ¥ZA3sld VAt 438 FA+= o}
el 19 Fig.1.3 o] dX st
A% BRe AA oA f29 Az AR AR
s ¢ Y.

-3282-



2.1.1 o|& g9 &=

Microchanneld AFet= Wioz= AA A /A2
Y= F Sk AA, Groove etching method 43 &
719 ol Az AL AX & dx ¥R FE F e
Hozy 28 ARE F2 483 . 28y 9
742 FAE QT dt3 K Hlgo] Ho] =i tHol
Utk F HHE oM FHEn e EAE F AW
Atolef  Abglsted Aol #FE2E =g 9Py mm Smm 10mm
Imprinting or Molding method7} 131 Plx]Zto =z

= 718 9o FHAE %o} 2 T q7ld) 2ES

3t wh=i= wWHQl Surface micromachining®] $l Fig.3. Schematic diagram of microchannel
=3 (200£m X 200m)

5.2mm

|||| ’

h 4
A
4

Teflon Tubing

Syringe Pump Ricrochannel

Voltmeter

Fig.l. Schematic diagram of experimental setup

Fig.4. Cross section SEM photo of microchannel
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Fig.2. Schematic diagram of Microchannel
(100zm X 100¢m) Fig.6. Schematic diagram of various interface of
location of static pressure measurement
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