The polygonal destabilization of Leidenfrost levitated tori.
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A drop of water deposited on a surface hotter than 150°C can levitate without contact with
the substrate and survive for a few minutes. The evaporation of the fluid generates a thin vapour
film', which supports the drop's weight by lubrication forces (Leidenfrost effect). This effect is
usually limited to small droplets. We propose here an original substrate geometry that allows us to
maintain in levitation a liquid torus of large volume. Furthermore we show that it is possible to
obtain a permanently levitating torus by injecting fluid into the ring to compensate the evaporation.

Figure : Photograph of the water torus levitated by Leidenfrost effect.
The internal surface of the ring destabilizes spontaneously to form a
rotating polygonal shape

Due to the temperature gradient between the top and the bottom of the liquid, a convective
motion is generated in the torus. The structure of the velocity field corresponds to a vortex ring,
where the water rise up at the centre. When the flow presents this vortex ring geometry we observe
that the inner side of the torus becomes of a polygonal shape (see figure), this shape rotating at
constant velocity in either direction. This effect appears very similar to the polygonal destabilization
of the hydraulic jump?®. It is remarkable that in this latter case the destabilization occurs when the
flow beyond the jump?® forms a vortex circulation having a geometry comparable to that of our
convection flow.

We propose here an experimental characterization of these rotating polygons that can be
from triangular shape to a dodecagonal one. We will discuss the origin of the destabilization and a
model for the velocity and the shape of these non linear waves.
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