
HAL Id: hal-04401186
https://hal.science/hal-04401186

Submitted on 22 Mar 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Patterns between Two Rotating Disks
G. Gauthier, P. Gondret, Frederic Moisy, Marc Rabaud

To cite this version:
G. Gauthier, P. Gondret, Frederic Moisy, Marc Rabaud. Patterns between Two Rotating Disks.
Physics of Fluids, 2002, 14 (9), pp.S7-S7. �10.1063/1.4739197�. �hal-04401186�

https://hal.science/hal-04401186
https://hal.archives-ouvertes.fr


e
cm
te
a

th
on

tern

ili-
spi-

ur-
at-

or-
y a

he

PHYSICS OF FLUIDS VOLUME 14, NUMBER 9 SEPTEMBER 2002
Patterns between Two Rotating Disks

Submitted by
G. Gauthier, P. Gondret, F. Moisy, and M. Rabaud,
Laboratoire FAST

These pictures show the instabilities of the flow betwe
two rotating disks enclosed by a cylinder. The disks, 28
in diameter, are 7 mm apart. The fluid is a mixture of wa
and glycerol, seeded with anisotropic flakes to allow visu
ization. The Reynolds number~built with the gap thickness!
ranges typically from 10 to 200 for these pictures. When
disks rotate in the same direction, or in low counter-rotati
we first observe circles1 ~Fig. 1! propagating towards the
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center. Increasing the disk velocities, we see a spiral pat
~Fig. 2!, rotating in the direction of the disks~here clock-
wise!. These two patterns are due to boundary layer instab
ties. When the disks rotate in opposite direction, another
ral pattern slowly appears~Fig. 3!, which fills the whole
gap.2 This new pattern arises through a super-critical bif
cation. Increasing the Reynolds number, the two spiral p
terns can coexist~Fig. 4!.

1G. Gauthier, P. Gondret, and M. Rabaud, ‘‘Axisymmetric propagating v
tices in the flow between a stationary and a rotating disk enclosed b
cylinder,’’ J. Fluid Mech.386, 105 ~1999!.

2G. Gauthier, P. Gondret, F. Moisy, and M. Rabaud, ‘‘Instabilities in t
flow between co- and counter-rotating disks,’’ J. Fluid Mech.~under con-
sideration for publication!.
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