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Effects of Gravitational Acceleration on Formation of Coronets

Kensuke WATARI, Takaaki HAYASHI, Suguru SHIRATORI and Taketoshi HIBIYA

Abstract

The formation mechanism of coronet was investigated using a microgravity obtained during parabolic flight of a jet
plane Gulf Stream II. When coronet height was plotted against the Weber number, gravitational acceleration appears to
affect the height of coronets. The Froude number cannot be an appropriate parameter to describe crown height.
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Fig. 1 Classification of coronet form. Form 1: axisymmetric,
Form 2: appearance of azimuthal component of veloci-

ty, Form 3: split crown edge.

Table 1 Dimensionless number to describe coroniet formation

Definition

Dimensionless number

Dimensionless depth D*=D/R
Reynolds number Re=RU/v
Weber number We=pU?R/0
Froude number Fr=U/(Rg)'*

D: characteristic length, g: gravitational acceleration, U: velocity,
p: density, 4 viscosity, g: surface tension
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Fig. 2 Experimental apparatus of coronet formation for use in
a parabolic flight.
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Fig.'3 Crown height as a function of Weber number for the
1072G and 1 G conditions.
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Fig. 4 Crown height as a function of Froude number for the
1072G and 1 G conditions.
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