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Fig. 1. Schematic of experimental setup.
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Table 1 Coating method and contact angle of each surface.

Coated material | Bare Si SiO2 Parylene Teflon
Coating method - PV.D CV.D CV.D
coating coating coating
Contact angle 20 56 36 110
(deg)
6 1 ]
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c) =1 | d e

——

Fig. 2. Contact angle measurement on each coated surface. a) Bare
wafer. b) SiOz PVD coated wafer. c) Parylene CVD coated wafer. d)
Teflon coated wafer.



Fig. 3. Liquid films on rotating substrates induced by jet impingement
with a flow rate of 20 mm®/s and angular velocity of 52 rad/s on a)
hydrophilic surface, b) hydrophobic surface.
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Fig. 4. Steady—state film radius on non—wetting rotating substrate.
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Fig. 5. PIV experiment with micro—glass beads.
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Fig. 6. Relationship between the final radius to each parameter (ow
rate, angular velocity, contact angle). Observations were obtained
under the following conditions (a) flow rate of 20 mm?®/s and contact
angle of 86 deg. (b) Flow rate of 12 mm®/s and angular velocity of
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Fig. 7. Images of saturated film with flow rate of 20 mm?®/s, contact
angle of 86 deg, and under the following angular velocity (a) 10 rad/s
(b) 52 rad/s (c) 104 rad/s (d) 157 rad/s.
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Fig. 8. Images of saturated film with flow rate of 20 mm?/s, angular
velocity of 52 rad/s, and under the following contact angle (a) 20 deg
(b) 56 deg (c) 86 deg (d) 110 deg.
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Fig. 9. Images of saturated film with angular velocity of 52 rad/s,
contact angle of 86 deg, and under the following flow rate (a) 13.3
mm?®/s (b) 20 mm®/s (c) 26.6 mm?/s (d) 33.3 mm?%/s.
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Fig. 10. PIV result conducted with the following condition: flow rate

of 20 mm?®/s, angular velocity of 104 rad/s, and the contact angle of
86 degree.

18 ,H ST ” {11 T



Control volume

Fig. 11. Control volume at the liquid film's edge.
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Fig. 13. Number of fingers with the final radius.
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Table 2 Finger's number with the parameters

o = = .

W57 en) | A5EGag/s) | TE | HAERT ) Finger
56 52 13.3 0.048 52
56 52 20 0.092 150
386 52 8.33 0.025 11
386 52 13.3 0.04 24
86 52 20 0.052 41
86 52 26.6 0.073 58
86 104 20 0.069 90
110 52 13.3 0.033 14
110 52 20 0.047 30
110 52 26.6 0.061 49
110 52 33.3 0.077 65
110 104 20 0.058 72
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Abstract

Liquid jet impingement on rotating substrates
of various wettability

Yunsuk Jeung
Department of Mechanical Engineering

The Graduate School

Seoul National University

Prior studies have shown the formation of a hydraulic jump at a
particular radius in flows impinging stationary surfaces. In the case
of liquid jets impinging rotating surfaces, however, fingers form at a
critical radius. These fingers act as drainage ducts, eventually
causing the liquid film to reach a constant radius. Here we
experimentally deduce that substrate wettability, angular velocity,
fluid properties, and flow rate to affect the film's radius. We further
construct a theoretical model to predict the steady—state film radius
as function of the mentioned parameters and find that our predictions

are in well agreement with experimental observations.

Keywords : Substrate wettability, fingering
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