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Visualization of rupturing of rotating films

Dong Ju Kim" and Daegyoum Kim'

Abstract We visualized the rupturing of liquid films flowing over a disk rotating with large angular
velocity. A setup of high speed imaging for liquid flows on dark and reflective surfaces are suggested.
From the result, rivulet structures are revealed to be strongly governed by three-dimensional surface
structures developed in the film flow. Additionally, unique flow structures including the rivulet sliding
and internal meandering are investigated. Generation mechanism of such structures are discussed in
terms of the dynamic contact angle theory.
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Table. 1. Experimental parameters

£ | Angular velocity (rad/s) 31~314

Q@ | Flow rate (10 m*/min) 500, 750, 1000

o0 Density (kg/m’) 998, 870
Dynamic viscosity

7 (10° Pa s) 1.0, 14.4

4 Surface tension (N/m) 0.072, 0.032
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Fig. 1. (a) Schematics of the experimental setup
including the mesh geometry. Visualized images
without (b) and with the mesh structures (c) are
presented (209.4 rad/s, 10° m’*/min, working fluid
is 20°C DI water).
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Fig. 2. Visualizaed images of the surface waves in
31.4 rad/s (10 m*/min, working fluid is 20°C DI
water).
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Fig. 3. Visualizaed images of the rivulets in (a)
104.7, (b) 209.4 and (c) 410.9 rad/s (10" m*/min,
working fluid is 20°C DI water).
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Fig. 4. Visualizaed images of the rivulets in 209.4
rad/s, 10° m*/min, working fluid is 20°C DI water,
in (a) t = 0.02 s and (b) t = 0.07 s after the jet
impingement.
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Fig. 5. (a-c) Schematics of the generation of thick
front and its meandering. (d) Visualization of the
meandering of thick fronts
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