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Micro-PIV Measurement on the droplet formation in a microfluidic channel
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Abstract

This experiment has been carried out to measure the process of droplet formation between water phase
fluid(PVA 3%) and organic phase fluid(oil) and vector fields measured by a Dynamic Micro-PIV method in
the inside of a droplet while generated. Droplet length controlled by changing flow rate conditions in
microchannel. Water-in-0il(W/O) droplets successfully generated at a Y junction and cross microchannel. But
oil-in-water(O/W) droplets could not be formed at a Y junction microchannel. That is, PVA 3% flow could not
be detached from the PDMS surface and ran parallel with oil flow. When PVA 3% flow rate was constant,
droplet length and time period decreased as oil flow rate increased, but droplet frequency increased. When
PVA 3% and oil flow rate ratio was constant, droplet length and time period decreased as flow rate increased,
but droplet frequency increased. All that case, Standard deviation of droplet formation have less than 5% at
averaged droplet length and regular-sized droplets were reproducibly formed.
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Fig. 1 Schematic of Experimental Setup

Inlet 1

<+ | 100pm

Inlet 2

=) 200pm

1

-— 100].!.!'“

Inlet 1

Inlet 1

S

100pm

2

Inlet 2

200pm

Fig. 2 Dimensions of Cross-junction and Y-junction microchannel
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Fig. 4 Visualization of droplet formation in a cross
junction channel (oil : 0.5ul/min, PVA 3% : 0.5ul/min)

o o

Fig. 4-1 Instantaneous vector fields according to
droplet formation in a cross junction channel
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Fig. 5 Visualization of droplet formation in a Y-
junction channel (oil : 2.0pl/min, PVA 3% : 0.5ul/min)

4. &8 E

2 AFo| 4= Dynamic Micro-PIV 7]|HE 9]
%6}04 PDMS oﬂ ofsf AAte AAEA Y A
@ F T mholamAd WF-olA water
phase fluid(PVA3%)<2} organic phase fluid(oil)ol]
o3& HFAE+= W/O droplet 9] 7FA|sF 2
droplet - 545 S35k

= 7

B oATE /A ATANRL) Aol A
Aoz o]Folgon oo A= gL

P

il
Eh
ot

(1) T. Nisisako, T. Torii and Higuchi T, 2002,
“Preparation of Picoliter-sized Reaction/Analysis
Chambers for Droplet-based Chemical and
Biochemical Systems,” Micro Total Analysis
Systems, Nara, Japan, 3-7 Nov, vol.1, pp 362-367

(2) A. Kawai, T. Futami, H. Kiriya, K. Katayama
and K. Nishizawa, 2002, “Mass-production
System of Nearly Monodisperse Diameter GEL
Particles Using Droplets Formation in a
Microchannel,” Micro Total Analysis Systems,
Nara, Japan, 3-7 Nov, vol.1, pp 368-370

(3) V. Srinivasan, V. Pamula, M. Pollack and R. Fair,
2003, “A digital microfluidic biosensor for
multianalyte detection,” Proceedings of the IEEE
16th Annual International Conference on Micro
Electro Mechanical Systems, pp. 327-330

(4) P. Paik, V. K. Pamula, M. G. Pollack and R. B.
Fair, 2003, “Electrowetting-based droplet mixers
for microfluidic systems,” Lab on a Chip, vol 3,
pp. 28-33

(5) T. Thorsen, R. W. Roberts, F. H. Arnold and S.

300 400 500 600 700
X(nm)

Fig. 5-1 Instantaneous vector fields according to droplet

formation in a Y-junction channel

R. Quake, 2001, “Dynamic Pattern Formation in a
Vesicle-Generating Microfluidic Device,” Physical
Review Letters, Vol.86, pp 4163-4166

(6) J. G. Santiago, S. T. Wereley, C. D. Meinhart,
D. J. Beebe and R. J. Adrian, 1998, “A Particle
Image Velocimetry System for Microfluidics,”
Experiments in Fluids, Vol. 25 (4), pp. 316-319

(7) C.D. Meinhart, S. T. Wereley and J. G. Santiago,
1999, “PIV Measurements of a Microchannel
Flow,” Experiments in Fluids, Vol. 27, pp. 414-419

(8) A. G. Koutsiaris, D. S. Mathioulakis and S.
Tsangaris, 1999, “Microscope PIV for \elocity-
field Measurement of Particle Suspentions
Flowing Inside Glass Capillaried,” Meas. Sci &
Tech., Vol. 10, pp. 1037-1046

(9) S. Stone, C. D. Meinhart and S. T. Wereley,
2001, “Using Micro-PIV to Probe Wall Shape
With Nanoscape Resolution,” 4th Int. Sym. on
Particle Image Velocimetry, Paper No. 1143

(10)D. Tretheway and C. D. Meinhart, 2001,
“Micron-Resolution PIV Near a Hydrophobic
Microchannel wall,” 4th Int. Sym. on Particle
Image Velocimetry, Paper No. 1171

(11)M. G. Olsen and R. J. Adrian, 2000, “Out-of-
focus Effects on Particle Image Visibility and
Correlation in Microscopic Particle Image
Velocimetry,” Experiments in Fluids, Vol. 29/7, pp.
166-174

1539



	Paper List
	제1발표장
	제2발표장
	제3발표장
	제4발표장
	제5발표장
	제6발표장
	제7발표장
	제8발표장
	제9발표장
	제10발표장
	제11발표장

	Author Index



