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u-PIV Visualization of Flow in Hydrophilic and
Hydrophobic Micro-nozzle

Doyoung Byun* - Jihoon Kim*

ABSTRACT

Recently, experimental visualization of microscale fluid transport has attracted considerable attention
in designing microelectromechanical systems. Fluid-surface interactions on hydrophobic and hydrophilic
surfaces can play a key role in passively controlling microfluidics. Here we investigate the slip
boundary condition depending on the surface characteristics; hydrophilic, hydrophobic wettabilities.
Using the micro-PIV, velocity profiles are measured in the glass (hydrophilic), PDMS (hydrophobic)
microchannels.
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Fig. 1 Diagram of hydrophilic and hydrophobic
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Fig. 2 Diagram of the mounted glass microchannel.
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Fig. 3 Diagram of the mounted PDMS microchannel.

16 —



3.2 micro-PIV 84

Fig. 49 20| micro-PIV X28g 7239
o Nd: YAG #olHZ2 F A9 28 Yry
™, 8|7 (Nikon Eclipse TE2000)3% Q4 € ¥
E2 omxg dA B ExE dv3 4y
long-pass BE{UIAE AA 60 & (NA=1515),
oil immersiong ©]&3%td FTA3RT AAE 1
um (Molecular Probes Inc)E AFE-3le] =4 1l
2(A=532nm) ¥FF3 H& (A =575nm)
& FE3H do. B3 s 1280 <1024
H4, 12 bit ¢ CCD 7}l ZPCO QE)°ll <J3)A
71 =3t A},

Fig. 4 Experimental micro particle image velocimetry
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Fig. 7 Normalized velocity profiles for flow over a
hydrophilic glass (circle) and  hydrophobic
PDMS(square} microchannel surfaces.
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