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Effects of gravitational acceleration on formation of coronets on liquid layer
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Abstract: “Coronet” is phenomenon, when a droplet impact at the surface of thin liquid layer. This

phenomenon is related with surface tension, viscosity, impact speed, and droplet size. However, it

has not yet been reported, whether gravitational acceleration affects coronet formation. The effect

of gravitational acceleration was investigated using a parabolic flight experiments. At low

Reynolds number, silicone oil does not coalesce with a thin film layer; bouncing was observed. At

higher Reynolds number, droplet collides with a film and formed a coronet.
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Fig.1 Three types of coronet forms: a) Form 1, b)
Form 2, ¢c) Form 3  [6].

Figure 2 Small droplet does not coalesce with a
surface of inner wall of a bubble. NASA Saturday
morning science.
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Figure 3 Experimental facility for use in coronet
formation under microgravity.
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Table 1 Experimental condition

Silicone oil Water
Surface
tension 16.7 ~ 20.1 30
(mN/m)
Viscosity 2~10 1
(mPa-s)
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Figure 4 Coalescence mode of collision under
microgravity: surface tension:20.1mN/m, viscosity
10mPa-s, impact velocity 2016mm/s and
dimensionless depth 0.5. Time is defined as 0 at the
moment of touch of droplet at the liquid surface.
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Figure 5 Bouncing mode of collision under
microgravity: surface tension: 18.3mN/m, viscosity
6mPa-s, impact velocity 882mm/s and dimensionless
depth 0.5. a) Two droplets A and B are flying to the
liquid surface. Reflected image of a droplet is
observed just below the droplet A. At the bottom rim
of the photograph, reflected image of a droplet B is
observed. b) Reflected image of a droplet A
disappears; a droplet reaches the surface of the liquid.
Droplet B goes down. A mirror image of the droplet
B goes up. ¢) A droplet A goes up and a droplet B
goes down. Reflected images are also observed.
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Fig. 6 Mode map of collision for silicone oil:
surface tension of 18.3mN/m, viscosity of 6mPa-s
and dimensionless depth 0.5. Mode selection depends

both on Reynolds number and gravitational
acceleration
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Figure 7 Surface wave number of a coronet as a
function of Reynolds number for the 1G and 10-2G
conditions.
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Figure 8 Classification of collision mode by Weber
number and impact factor y [8].
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