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n = filled volume fraction ~ 1/3
® = composition fraction



Movie of axial segregation with
random premixed initial conditions

QuickTime™ and a
None decompressor
are needed to see this picture.

Speeded up 60 X real time

'erfectly premixed initial conditions are difficult to
roduce. We use a long U channel which is
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\ premixed initial conditions \

nstability amplifies fluctuations in the initiz
entration distribution so the transient dyne
xproducible. Solution: use presegregated

itions.
premixed with fluctuations

presegregated with fixed ® and A
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ve a coupled diffusion process between
soncentration and the local streamingd
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Uniform state: ¢ = ¢, ,0, = Q + f(c,)
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FIG. 3. Comparison of theoretical results @ vs k (solid line) with
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“measurements contradict ATV theory \

.i|-. T -

e

1.-#

o w.r __ ._"“_Eﬁ
EE_ ¥ .I__ -lnn._-lu_F-

. _ wa wﬁ-
.; L; BpRAl

ﬁ

. .._.__ ok .

. Ik
| Wl | -ﬁ H
_. e

ﬁm._

h.._._. ._.. .0

__—_

. m_-_ nJJLa1

[ e - -]

[l | ol | n_ _H_ [ | D

™~ Y| m = [T} L}
() awl

b.. s

-_

| -_- |
1 r, %"
| | -:‘

ql- __L_ I m _

r

31y
]

J—J-- _ I

_.L.__..__!F.
=

[ e [l D
ol —
T T

fathinly __.ﬂ__u._u__

150

100
space (mm)

[
L

o

100 150 200

space {mm)

50



measurements contradict ATV theory |
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\ segregated core? \
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projection movies

front view

QuickTime™ and a
None decompressor
are needed to see this picture.

projection view

QuickTime™ and a
None decompressor
are needed to see this picture.
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mystery!

ISegregation looks like an oscillatory
1stability of the radial core.

IWe have not identified an out-of-phase
eld analogous to © in ATV theory.

ISubtle charge effects etc. seem to have
een eliminated.

iReturn to simplest questions about axial
ansport in the tube.



condition
projection view

QuickTime™ and a
decompressor
are needed to see this picture.

Ilse quickly moves to axis of rotation and becomq
surface. It then expands slowly along the axis of
tube.

Is this regular diffusion?
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10° b

a = 0.30

Axial transport :
is subdiffusive




Fractional diffusion equation

0°C _ 9°C
otP 022
B =2a, «o=1/2 for normal diffusion

o—

A 1D random walker with equal spatial steps
taken at time intervalsAt such thaAt) — oo

find a ~ independent of tube rotation frequency.
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