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(57) Abréege(suite)/Abstract(continued):

the fluidisable material and a lower flue (5) which Is fed gas from a gas source via a tube (6). An inlet (7) Is provided for feeding
fluidisable material to the channel. The apparatus also comprises one or more outlets for continual or intermittent run off of
material from the channel, together with a tube (8) for ventilating the channel. The channel is equipped at its inlet with a pipe stub

(9) extending into the upper pathway (3). Further, there i1s an area defined under the pipe stub (9) which Is inactive or which Is
equipped with a separately arranged fluidising wall with a separate gas feed.




ABSTRACT

An apparatus having a closed channel or
container (1) for transporting and/or
distributing fluidisable material (4),
the apparatus comprising an air- or gas-
permeable wall (2) arranged 1in the
channel and forming a partition between
an upper pathway (3) for the fluidisable
material and a lower flue (5) which 1s
fed gas from a gas source via a tube
(6). An inlet (7) 1is provided for
feeding fluidisable material to the
channel. The apparatus also comprises
one or more outlets for continual or
intermittent run off of material from
the channel, together with a tube (8)
for ventilating the channel. The channel
is equipped at its inlet with a pipe
stub (9) extending into the upper
pathway (3). Further, there 1s an area
defined under the pipe stub (9) which is
inactive or which 1is equipped with a
separately arranged fluidising wall with
a separate gas feed.
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The present invention concerns an arrangement for automatically
controlling fluid level in a closed channel or container for
transporting and/or distributing fluidisable material. The
present invention comprises an air or gas permeable wall arranged
in the channel or container and forming a partition between an
upper run or pathway for the fluidisable material and a lower
flue which is fed gas from a gas source via a tube, an inlet
arranged 1in the channel or container for feeding fluidisable
material to the channel or container, one or a plurality of
outlets for continuous or intermittent withdrawal of material
from the channel or container, and a tube for ventilating the
channel or container.

The invention is particularly applicable as a "temporary" storage‘
and distribution container for equipment used in aluminium
electrolysis cells for transporting and intermittently feeding
aluminium oxide and aluminium fluoride to such cells. The
invention 1s alsc particularly applicable to an apportioning
apparatus for sacks and bags where fluidisable material is fed in
doses. The invention may, however, also be used as a plain
transport channel when transporting fluidisable material from a
supply area, a silo or the like, to a feeding site.

The term "fluidisable material" as used above denotes all solids
existing in a finely divided form and having such granulometry
and cohesion that the rate of feeding air streaming in at low
ovelocity causes loss of adhesion between the finely divided
particles and a reduction of their inner forces of friction.
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The prior art discloses closed equipment for transporting
fluidisable material where the material 1s apportioned from a
tank or a channel-like container and where the material in the
container 1s held between an upper and a lower level by the use
of an automatic level control. The equipment functions such that,
when the material 1n the container reaches the lower level, an
electric signal 1s given from the level controller. The signal
then acts upon an air valve of the fluidising channel such that
the material 1s transported from a silo or the like wvia the
channel to the container, which is filled. When the material in
the container reaches an upper level, the signal from the level
controller i1s cut off and the feeding of the material is stopped.
The level control i1instrumentation may be of a mechanical,
optical, ultrasound or some other type. It is, however, a
disadvantage with such equipment where an automatic level control
is used that the level control or level switch fails because of

wear or clogging. The equipment therefore requires extensive

maintenance and repair, and is expensive to use.

Norwegian patent No. 160130 shows a closed apparatus for
transporting powder from a storage site to a feeding area where
a horizontal or sloping transport tube 1is equipped with
fluidising means 1n the form of a channel with an upper duct for
fluidisable material separated from a lower gas flue with help of
a permeable wall. Gas or air is continuously fed to the lower gas
flue such that material in the upper duct in the channel is
always in a fluidised state. An equilibrium column, also serving
as an outlet for the fluidised gas, balances with its filling
height a pressure Pf for the fluidising gas. This solution has no
level controllers, but requires a very large consumption of
air/gas since the fluidising air always at a pressure greater
than Pf must be fed to the channel in order to keep it
continuously filled with fluidisable material. The energy

.consumption 1s therefore great and the solution is expensive to

apply.
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An object of the present invention is to provide a
fluidising channel or container for which one avoids using
level switches, which require considerable maintenance.
Another object of the invention is to provide such a channel
or container in which energy consumption in the form of
pressurized air or another gas is substantially lower than

for the known solutiomns.

According to the present invention there is
provided in an apparatus for the transport and distribution
of a fluidizable material, said apparatus including a closed
channel or container having an interior, a gas permeable
wall arranged within said interior and defining a partition
therein between an upper pathway for the fluidizable
material and a lower gas flue, an inlet for feeding the
fluidizable material into said pathway and onto said wall,
means for supplying gas into said flue such that the gas
passes upwardly through said gas permeable wall and
fluidizes the fluidizable material thereabove, and at least
one outlet means for continuous or intermittent discharge of
the fluidizable material from said pathway, the improvement
comprising means for automatically controlling the level of
the fluidizable material supplied into said pathway and onto
said wall upon continuous and intermittent discharge of the
fluidizable material therefrom, said level controlling means
comprising: sald inlet including a pipe stub extending into
said pathway, said pipe stub being movable upwardly and
downwardly; and means for preventing the fluidizable
material in a portion of said interior located below said
pipe stub from being fluidized by said gas supplying means,
such that the fluidizable material in said portion of said
interior remains stationary and additional fluidizable

material supplied thereon flows thereover and onto said wall

to be fluidized.
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With the inventive apparatus, the 1eﬁe1 of the
fluidisable material in the channel is held under the level
at the outlet of the pipe stub, and the feeding of air or
other gas to the channel can be accurately limited either
continually or intermittently such that no more air is fed
than absolutely necessary. The principles for the operation
and a more detailed description of the invention will be

provided below with reference to the drawings, where

Fig. 1 shows a stretch of the composite inventive
concept for transport and apportioning of fluidisable
material where the channel or container is an integral part

in accordance with the invention.

Fig. 2 shows in greater detail a part of the
lowest channel shown in Fig. 1 where material in the channel

is at a high level.

Fig. 3 shows the same part of the channel as shown

in Fig. 2, but where the material is at a low level.
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Fig. 4 shows also the same part of the channel as shown in Fig.
2, but with an alternative form comprising a slopingly
arranged plate or sheet.

As stated above, Flg. 1 shows a sketch of the composite concept
for transporting and apportioning fluidisable materials where the
channel or container 1s an integral part in accordance with the
invention. Further detailed as a preferred embodiment of the

inventive concept, Fig. 1 shows an example of equipment for
fluidised transport of powdered materials, such as aluminium
fluoride or aluminium oxide, to an electrolysis cell for
production of aluminium. Fig. 1 shows the arrangement for a cell
where aluminium oxide is conducted from a silo or supply site via
transport channel 12 and further through a tube 14 to a
distributing channel or distributor container 1. Each cell is
equipped with such a distributor container. To apportion material
from the container, the preferred embodiment uses four dosing
devices 11 which may be placed in various places in the cell (not
further i1llustrated). Regarding the dosing devices 11, these are

of the same type as described in applicant's Norwegian patent No.
162774 and will not be further described here.

Aluminium fluoride is conducted in a separate transport channel
13 from its supply source or silo and further transported via
tube 15 and dosing device 16 to the distributor container 1 where
the aluminium fluoride is mixed with aluminium oxide. This
solution offers a practical and efficient solution preferable to
feeding aluminium fluoride to the cell via separate dosing
devices. This solution also offers the possibility of using the
transport channel 13 as an alternative feeding channel for
aluminium oxide, 1in case the channel 12 for some reason is
rendered inoperative. A fluidising channel 17 is arranged between
tubes 14 and 15. By feeding fluidising air to channel 17 (through
.the pipe stub 18) and simultaneously keeping the dosing devices
16 inactive, the material will stream over into tube 14. If it is
desirable to use channel 13 to transport aluminium oxide, then
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the feeding of aluminium fluoride, which is used 1in
substantially smaller quantities, must be performed

manually.

Each of the channels 12 and 13, together with the
container or the channel 1, builds on the principles forming
the basis for the present invention. In the subsequent
paragraphs, therefore, the invention will be described
further with reference to the lowest of the channels,
channel 1, shown in Fig. 1 together with Figs. 2 and 3 which
show in greater detail a part of the channel 1 in the area
at the inlet where aluminium oxide is conducted into the

channel from transport channel 12.

The channel in accordance with the present
invention is either arranged horizontally or slopingly. The
channel may advantageously be formed with a starting point
in a closed fluidising channel where a fluidising body as
described in applicant’s Norwegian patent application No.
904306 is used. However, the drawings show an embodiment
which is based upon a standard type solution where the
closed channel is divided by means of a permeable wall or
cloth 2 in such a manner that both an upper pathway 3 for
fluidisable materials and a lower flue 5 for air or gas are
formed. The material 4 in the channel 1, which may be
horizontal or slightly inclined, 1s fluidised by feeding

pressurized alr or gas to flue 5 via air feeding pipe 6.

The material is fed to the channel 1 via an inlet
7 having a pipe stub 9 extending into the channel. The pipe
stub may be vertically adjustable to facilitate regulation
of the degree of filling of the material in the channel, see
later paragraphs. A separate fluidising zone 21 with its

own dedicated permeable wall 19 and own gas feed 20 is
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arranged under the pipe stub. During normal operations,
this zone is inactive. A tube 8 enables venting of the

channel.

The invention is based on the principle that when
the material in the container outside the zone 21 is
fluidised and the material within the zone (that is, under

the pipe stub 9) is held
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inactive, the material will stream into the container as long as
the angle of streaming 1s greater than the sliding angle for the
material. Fig. 3 shows a situation where the angle of streaming
1s greater than the sliding angle and where material streams into
the channel. In Fig. 2, another situation 1s shown; here, the
level of the material has become so high that the material no
longer streams out into the channel, that 1s. Based on this
principle, the material level in the channel can be regulated
without using a separate, complicated level control requiring
extra maintenance. The level is determined without further extra

equipment by adjustment up or down of the pipe stub 9.

It is clear that the channel as described in this description of
the preferred embodiment may be continually fed air, outside the
zone 21, without the channel becoming overfilled. Such a
continual feeding of air will, however, be inefficient and
pointless unless there 1s simultaneously a more or less continual
run off of material from the channel. In the embodiment shown in
Fig. 1, the channel or container 1 is equipped with four dosing
apparatuses 11. In this embodiment, it will be most advantageous
to feed air to the channel each time one of the dosing
apparatuses is filled with material. This will provide a type of
intermittent operation.

Regarding the separate fluidising zone 21, as previously stated
this zone is normally inactive, and the material over the zone is
stationary. Over longer periods of time, this material can become
"packed". To avoid packing, it may be necessary to fluidise this
area at various i1intervals of time, dependent upon the type of
material being transported, in order to loosen the material up.
It may also be of interest to use fluidising 2zone 21 in

connection with drainage of the channel.

-Fig. 4 shows an alternative form of zone 21 located under the
pipe stub 9. Instead of a separate fluidising channel, this
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embodiment shows an apparatus using a sloping wall or plate 10.
This plate may be acted upon by a vibrator which "shakes loose™

any material having a tendency to pack or cluster.

With the present invention, a fluidising channel or container has
been provided where the 1level of material can be regulated
automatically without level control. At the same time, the
invention provides an apparatus requiring considerably lower air
consumption because the feeding of air in a simple manner can be
performed intermittently and because low fluidising pressure and
small gquantities of fluidising air are required due to the low
material level in the channel.
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1. In an apparatus for the transport and distribution
of a fluidizable material, said apparatus including a closed
channel or container having an interior, a gas permeable
wall arranged within said interior and defining a partition
therein between an upper pathway for the fluidizable
material and a lower gas flue, an inlet for feeding the
fluidizable material into said pathway and onto said wall,
means for supplying gas into said flue such that the gas
passes upwardly through sald gas permeable wall and
fluidizes the fluidizable material thereabove, and at least
one outlet means for continuous or intermittent discharge of
the fluidizable material from said pathway, the improvement
comprising means for automatically controlling the level of
the fluidizable material supplied into said pathway and onto
said wall upon continuous and intermittent discharge of the

fluidizable material therefrom, said level controlling means

comprising:

said inlet including a pipe stub extending into

said pathway, sald pipe stub being movable upwardly and

downwardly; and

means for preventing the fluidizable material in a
portion of said interior located below said pipe stub from
being fluidized by said gas supplying means, such that the
fluidizable material in said portion of said interior
remains stationary and additional fluidizable material

supplied thereon flows thereover and onto said wall to be
fluidized.

2. The improvement claimed in claim 1, wherein said
preventing means comprises means for isolating a portion of

salid flue located below said pipe stub from said gas
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supplying means such that gas supplied therefrom cannot

enter said flue portion.

3. The improvement claimed in claim 2, further
comprising auxiliary gas supplying means, 1ndependent of
said gas supplying means, for selectively supplying gas to
said flue portion to prevent packing of the fluidizable

material in said portion of said interior.

4, The improvement claimed in claim 1, wherein said
preventing means comprises a gas 1mpermeable plate
positioned below said pipe stub and inclined at an angle
greater than the angle of repose of the fluidizable

material.

5. The improvement claimed in claim 1, wherein said

gas supplying means continuously feeds the gas to said flue.

6. The improvement claimed in claim 1, comprising

plural, independently operable said outlet means.

7. The i1mprovement claimed in claim 6, wherein said

outlet means comprise respective dosing devices.

8. The improvement claimed in claim 6, wherein said
gas supplying means is operable to supply gas into said flue
concurrently with the operation of any of said plural outlet

mealrls.

9. The improvement claimed in claim 1, wherein said

pathway 1s free of internal baffles and partitions.

10. The improvement claimed in claim 1, wherein that
portion of said flue from which gas supplied from said gas
supplying means passes through said wall i1s free of internal

baffles and partitions.
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