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Abstract

Experience dictates that liquid flows go downward and are without specific shapes.
However, we found that liquid droplets can float on a moving surface for minutes, while
retaining a circular shape without any external supportlll. To investigate this phenomenon, we
took laborious steps to design a cylinder that can remain stable under fast rotation. This
technical obstacle has to be overcome first; otherwise the vibrations of cylinder may throw
doubts on the credibility of our data. Another novel technique that we learned and employed is
the Particle Image Velocimetry that enables us to determine whether the levitated droplet was
rotating and what the direction and of its angular momentum is. Aside from testing the effects
of droplet radius, composition of liquid, and spinning speed of the cylinders, we propose a
theoretical model that enables us to obtain analytic solutions that match the empirical
observations well.

As opposed to about 0.27 seconds when falling on a steady liquid surface, we found that a
silicon oil droplet can float in mid-air for minutes on the inner surface of a spinning cylinder,
which phenomenon was ascribed to the formation of air cushion in the literature [2 3l. Our
theory predicts that the tilted angle of the floating droplets is proportional to the tangent
velocity of the cylinder, but inversely proportional to the square of the droplet radius. Both
predictions are vindicated by experiment results. The composition of the droplet also affects
the minimum velocity it needs to float and the forces experienced by the droplet. Future work
should clarify the effect of composition of droplet and why it is important for the minimum
velocity to float and the forces experienced by the droplet. How does the actual shaking, i.e., the
variation of tilt angle, of the droplet depend on the other variables can also be potentially

important.
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12.000 3.027 0.856
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2.300 16.69 4,72
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WA R e ()
20.000 | 1.499 429 30.5 57.4 34.6
19.000 | 1.421 41.6 29.1 54.1 33.1
18.000 | 1.343 39.6 28.2 51.0 32.0
17.000 | 1.265 37.7 271 48.2 30.7
16.000 | 1.187 36.0 26.0 45.4 29.2

15.000 | 1.110 35.8 34.2 249 42.7 28.4 69.2

14.000 | 1.032 33.7 32.5 24.2 40.1 27.2 63.9

13.000 | 0.954 32.3 31.3 23.2 38.3 25.6 58.8

12.000 | 0.876 31.0 29.8 22.2 36.0 24.8 54.0

11.000 | 0.798 29.2 28.4 21.9 23.9 50.4
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8.500 0.603 55.6 62.7 61.4
8.000 0.564 21.5 52.1 61.1 56.7
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7.000 0.486 20.4 50.6
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7.900 10.76 22.1

7.800 10.66 22.0

7.700 10.56 21.2

7.600 10.47 21.7

7.500 10.37 21.1

7.400 10.27 20.4

7.300 10.18 21.7

7.200 10.08 20.8

7.100 9.981 20.5
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6.900 9.786 20.8 21.9 22.4 22.6 27.3 28.8
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