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) Improvementin or relating to systems for distributing particulate material.

6) A system for distributing particulate material, for example

a kiln firing system, comprises a pressure vessel (2) having an
inlet {6} for the particulate material, e.g. coal, and an air mani-
fola ¢3) to which is connected a plurality of inlet tubes (14). Out-
tel wunes (18) extend co-axially through tubes (14) to define
anr-z=v passages (20), and a cylinder (22) is located in each
pas=+ 3= (20) and can be moved relative to the tubes. Material
in use is admitted to the vessel (2) and is entrained by air pas-
sy trough the annular passages (20) to be conveyed out of
tiie vessel via the outlet tubes (18).

s b
'/ 6 — 2 I
1 H—
| 2 / [l 2
pA 4 R
L1 —2
24~ ~——14
+—20
14—
/
ﬂ_| 22 O dh
4 22—\ J
8 X

ACTORUM AG



10

is

20

0066984

CASE 4363/4454

"IMPROVEMENT IN OR RELATING TO SYSTEMS FOR DISTRIBUTING
PARTICULATE MATERIAL'

-

This invention concerns improvements in or relating to systems
for distributing particulate material.

The present invention has particuiar, although not exclusive,
reference to such systems employed for distributing fuel to burners
or outlets in a kiln or other equipment in which the fuel is to be
burnt, for example a furnace or boiler, and in these applications can
be regarded as a "firing system'.

In conventional firing systems, the fuel is often conveyed pneu-
matically, by entrainment, from a main input point to a distribution
device and thence to the burners. Moreover, this distribution device
per se usually involves scme kind of mechanism having moving parts
which are prone to malfunctioning thus resulting in unsatisfactory
operaticn of the plant concerned and high maintenance costs.

The mechanism concerned can, as a rule, only serve a limited
number of delivery points and the maximum is of the order of twenty,
but in scme systems can be less, for example the 'Octopus' system
{(Registered Trade Mark) serves e;ght. A number of mechanisms would,
therefore, be required should the number of delivery points exceed

the designed capacity, thus adding appreciably to the capital cost

of the plant.
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Furthermore, such conventional systems, generally utilising pul-
verised or crushed coal, operate at low solids/air mass ratio, thus
leading to an excess of air in the combustion zone.

An alternative use for such systems is to be found in the field of
fluidised bed combustion wherein hot bed material needs to be transported
from the combustion chamber for size classification extermally of the
chamber. The nature and temperature of such material render the utili-
sation of mechanical devices, such as rotary valves, difficult or imposs-

ible. In order to overcome the difficulties indicated, it has conven-~

tionally been the practice to employ a Venturi feeder which feeds material

into a positive pressure system. However, even with the most refined
Venturis, it is difficult to achieve solids to air ratios greater than
about 3:1, particularly if the conveying pipework system is greater than
5m in length. As a result, it has been necessary to utilise comparatively
large diameter pipework systems to achieve worthwhile solids flow rates.
Tests conducted by the Applicants on several diffe?ent conventional
Venturi feeders have shown that 75mm diameter pipework would be necessary
to give a solids flow rate of about 600 kg/h, and 100mm diameter pipe-
work to give about 1 tonne/h.

An object of the present invention is to provide an improved system
for distributing particulate material substantiélLy obviating the dis-
advantages of conventional systems.

A further object of the invention is to provide a method of operat- -
ing such an improved system.

According to a first aspect of the invention, there is provided a
system for distributing particulate material including a vessel having an
inlet for particulate material, a gas manifold, a plurality of inlet
tubes connected to the gas manifold and adapted to extend into the vessel,

a gas inlet to the manifold, and a plurality of outlet tubes extending
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through the inlet tubes to define passages therebetween and having outlet
connections exteriorly of the vessel, the outlet tubes defining in use,
paths for entrained particulate material.

The vesselris conveniently a pressure vessel and the top thereof
may incorporate the inlet for particulate material.

The gas manifold may be located externally or internally of the
vessel and may be in the form of a ring main for a gas, conveniently air.
The inlet tubes are connected to the gas manifold and the outlet tubes
may extend co-axially fherethrough to define an annular passage for the
gas which, in use, would flow downwardly into the vessel.

A cylinder advantageously of shorter length than the inlet'or
outlet tubes may be provided within each annular passage and is prefer-—

ably adapted for sliding movement relative to the inlet and outlet tubes,

the cylinder being disposed near to the free ends of the inlet and out-

let tubes within the vessel.

A means for adjusting the position of the cylinder is conveniently
provided and may comprise a threaded rod which is secured at one end to
the cylinder and protrudes outside the vessel where a simple nut adjust-
ment assembly is provided. The purpose of the sliding cylinder is in
effect to extend or shorten the length of the outlet tube thereby con-
trolling, in use, the solids/air mass ratio and adjustment can take place
during operation of the system.

As an alternative to the provision of a sliding cylinder adjust-
ment, each outlet tube may be positionally adjustable relative to the
inlet tube.

According to a second aspect of the invention, a method of operat-
ing a system for distributing particulate material according to the first
aspect, the method including the steps of passing particulate material

into the vesse! through the inlet thereof, feeding a positive pressure
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gas flow to the gas inlet of the manifold, and passing the gas through
the passages defined between the inlet tubes and the outlet tubes to
issue into the material in the vessel to entrain some of the material
in the vicinity of the free ends ofrthe tubes, the mixture of gas and
5 material entrained flowing through the outlet tubes for discharge

through the outlet connections.

The method may alsco include the step of varying the position of
the cylinder to control the material to air mass ratio, each cylinder

being actuable independently and during operation of the system.

10 By way of example only, one embodiment of a system for distribut-.

ing particulate material according to the invention is described below
with reference to the accompanying drawings in which:

Figure 1 is a side sectional view of a first embodiment of the
invention;

is5 Figure 2 is a plan view of the embodiment of Figure 1; and

Figure 3 is a sectional view of a detail shown in Figure 1. .

Referring to the drawings, a system for distributing particulate
20 material is depicted at 1 and comprises a pressure vessel 2 having in
the top 4 thereof an inlet 6 for particulate material; the inlet 6 may
incorporate a rotary valve (not shown) for sealing the vessel 2 and
monitoring the amount of material passing therethrough into vessel 2.
A gas manifold 8 is located at the top of the vessel 2 and has an
25 inlet 10 and a plurality of outlets 12 to each of which is connected
an inlet tube 14 depending therefrom into the vessel 2 and terminating
at a distance from the base 16 thereof. Extending co-axially through
the inlet tubes 14 are outlet tubes 18 between each pair of which is

defined an annular passage 20.

2



10

15

2C

25

-5 - 0066984

The outlet tubes 18 terminate in the vicinity of the free ends of
the inlet tubes 14 and extend through the gas manifold 8 to the exterior
of the vessel 2 and are suitably adpated for connection to pipes (not
shown) for remote connection to points of use (not shown).

A cylinder 22 is disposed within each annular passage 20 towards
the lower end thereof, as viewed in Figures 1 and 3 and has attached
thereto a rod 24 having a threaded portion at least at its relatively
outer end 25 for engagement with a lock nut arrangement 26, the outer
end 25 having a knurled nut 27.

The system as described may be employed as a firing system for a
kiln, the particulate material conveyed being crushed or pulverised
coal, and the outlet tubes 18 being connected to the combustion zones of
the kiln. In use, the coal is admitted to the vessel 2 through the
inlet 6 and air is passed into the manifold 8 through the inlet 10.

The air then travels down through each annular passage 20 and entrains
the coal in the vicinity of the free ends of the inlet tubes 14. The
entrained coal is conveyed up through each outlet tube 18 for transport
to aﬁ injection point in the kiln. The solids/air mass ratio may be
varied by raising or lowering the cylinder 22 in each annular passage
20 thereby affording individual control on the amount of fuel passed
the relevant injection point in the kiln.

In an alternative use of the system according to the invention, hot

particulate material from a fluidised combustion bed, after or before size

classification, is admitted through the inlet 6 and air is passed into
the manifold 8 through the inlet 10. The air then travels down through
ezl annular passage 20 and entrains the particulate material in the
vicinity of the free ends of the inlet tubes 14. The entrained coal is
conveyed up through each outlet tube 18 for transport either directly

back to the fluidised combustion bed or indirectly through a size
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classification system. Again, the solids/air mass ratio may be varied
by raising or lowering the cylinder 22 in each annular passage 20. In
this application of the system fewer outlet comnnections may be employed
than for the kiln firing system.

The system of the present invention has no moving parts save for
the adjustment of the cylinder 22 and has the capability of achieving
a high solids/air mass ratio thus avoiding the disadvantage of high

excess air levels associated with conventional systems.
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CASE 4363/4454

PATENT CLAIMS:

1. A system for distributing particulate material characterised by
a vessel (2) having an inlet (6) for particulate material, a gas mani-
fold (8), a plurality of inlef tubes (14) connected to the gas manifold
(8) and adapted to extend into the vessel (2), a gas inlet (10) to the
manifold (8), and a plurality of outlet tubes (18) extending through
the inlet tubes (14) to define passages (20) therebetween and having
outlet connections externally of the vessel (2), the outlet tubes (18)

defining, in use, paths for entrained particulate material.

2. A system according to claim 1 characterised in that the vessel (2)

in that the outlet tubes (18) extend co-axially through the inlet tubes
(14) to define annular passages (20) for gas.

5. A system according to any one of the preceding claims characterised
in_that a cylinder (22) is located within the passage (20) defined be-
tween each inlet tube (14) and each outlet tube {(18) in the vicinity of

the free ends thereof within the vessel.

rod (24) is attached to each cylinder (22) and is adapted to move the
cylinder (22).

8. A firing system comprising a system (1) as claimed in any one of
the preceding claims.

9. A method of operating the system (1) according to any one of the
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material into the vessel (2) through the inlet (6) thereof, feeding a
positive pressure gas flow to the gas inlet (10) of the manifold {#:,
and passing the gas through the passages (20) defined between the inlet
tubes (14) and the outlet tubes (18) to issue into the material in the
vessel (2) to entrain some of the material in the vicinity of the free
ends of the tubes (14, 18), the mixture of gas and material entrained
flowing through the outlet tubes {(18) for discharge through the ocutlet
comnections.

10. A method according to claim 9 characterised in_that the position
of each cylinder (22) is variable independently to vary the material

to air mass ratio.

11. A method accordipg to claim 10 characterised in that the cylinder

is actuable during operation of the system (1).
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