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D: diameter of the grain. H: mass hold up.
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Packing fraction and velocity profiles

Towards the steady state

1. Velocity : v(t) = (v —vg,)(1 —e™ 7 )

70

w B 19)] (9)]
o o o o
T T T

]
o

v(v/Dg) velocity

10

#=20

6=25

6=30

#=35

6=40

#=45

#=50

#=55

2. Friction coefficient : pu(t) = (y — pe,)(1 — e
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The characteristic time of the velocity

T1h2% characteristic time of the friction coefficient at bottom
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The velocity of the steady state
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Conclusion

1. Enriched phase diagram for W = 40D in compari-
sion with that obtained for W = 68D]2].

Most of steady states exhibit pair of rolls which can
rotate with different rotation directions.

These rolls coexist with a dense supported core or a
dynamic ordered dense base.

The flow reaches its stationary state through a rich
transient dynamics where rolls can appear and dis-
appear in favor of other rolls with a reverse rotation
direction.
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