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Azimuthal Fourier decomposition

Sphere wake
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Example — superimposed modes 0 ... 3
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Transition scenario
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Numerical performance :
1 period : 1Th CPU on DEC XP1000 (Johnson & Patel, 24 hrs on
Silicon Graphics Power Challenge)
CFL criterion = very short time step (2000/period)
CPU per time step : 80% CG pressure solver



TRANSITION SCENARIO OF A FREELY MOVING SPHERE

fluid density : p, sphere density : pqg
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Vorticity Streamwise
velggity

Example of result

Trajectory
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Axisymmetry breaking : Geprir € [155, 160]
Regular bifurcation, m =1
po/p=0.5,G =170

Typical regimes (attractors)
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Diagramme in the parameter space
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Flaws of the code:

* numerical instabailities
*““tmperfections” at element interfaces
(non zero divergence)

* still high computing costs
(80% pressure solver)
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Mixed convection
Heated fixed sphere

Transition for moderate
thermal effects
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Opposing flow

Assisting flow
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Three parameter space

Opposing flow

Assisting flow
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State diagram Pr=0.72, Ri>(
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State diagram Pr=0.72, Ri<(
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Re=220, Ri=-0.1
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Free sphere with and without fusion
(ice sphere in water)
T, =20°C Boussinesq not valid

without fusion, G=200, d=4.38 mm e
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with (spherical) fusion, initial G=500, d=8.07 mm
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with (spherical) fusion, initial G=500, d=9.52 mm
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Transition in the wake of disks, spheroids, flat cylinders

I i/ e

Ficure 1. Spectral element discretmation of the computational domam of an oblate spheroid
of y=2.
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Spheroids
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Ordre de priorités:

1) Beaucoup de calculs indépendants (études
parametriques)
2) Rapidité d'exécution (a faible co(t)
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