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(57)  Device for feeding a burner with a low bulk den-
sity, unconventional and compressible solid fuel which
includes: an entrance chamber (1) with a feeding hop-
per (5), an advancing chamber (2) for the forward mov-
ing of the fuel, consisting of a cylindrical pipe having
inside at least one rotating screw (6), moved by an outer
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Device for feeding a burner with "Refuse Derived Fuels” (RDF)

rotative engine; a pressing chamber (3) where inside
the solid fuel is pressed by the screw (6); and a cutting
device (4) put at exit of the chamber (6), connected to
the rotating screw and bearing at least two self-sharping
blades (9).
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Description

[0001] The present invention refers to a device for
feeding a burner with an unconventional and compress-
ible solid fuel having low bulk density.

[0002] More in particular, the present invention refers
to a device and its use for feeding a burner with an
unconventional solid fuel having low initial apparent
density and that can be compressed to a high density.
[0003] With the term "low bulk density unconventional
and compressible solid fuel”, as used in the present
description and in the claims, reference is made to com-
bustible substances resulting from urban waste
processing or from car crashing such as, for instance,
the RDF (Refuse Derived Fuels), coming from the treat-
ment of the urban solid waste, or the so-called "fluff”
resulting from the polymeric residues recovered from
the car crashing.

[0004] It is well-known, from EP-A-0706839, that it is
possible to produce a high-grade fuel, generally known
as RDF, from the processing of urban solid waste.
According to EP-A-0706839, the urban solid waste
undergo an automatic treatment consisting of a rough
grinding, a drying process, a deodorization step in aer-
ated heaps, a sieving and demetallization phase, to
separate the inert material, and finally a fine grinding
final step.

[0005] The so-obtained material has an inferior calo-
rific value of about 3500 Kcal/Kg and an amount of inert
material lower than 20% by weight. It is, therefore, a
material that can be used as recoverable source of
energy and/or as an energy integration to the conven-
tional fuels for furnaces, boilers and cement kilns.
[0006] The published ltalian Patent Application No.
MI96A2715, discloses a method for sorting RDF, or
another unconventional fuel, derived from a urban solid
waste processing plant which consists of several steps
for separating the inorganic inert materials from the
combustible ones. The resulting product is finely ground
and is ready for the combustion application.

[0007] For this second step, the method disclosed in
IT-A-MI96A2715 comprises several operative steps:

a) pressing the ground material in a parallelepiped-
shaped container having a moving floor, such as,
for instance, a conveyer belt, and containing an
extractive screw disposed orthorgonally to the mov-
ing floor motion;

b) transporting the container to a combustion fur-
nace, in case it is far from the RSU processing
plant;

¢) discharging the unconventional fuel, by scrap-
ping the pressed mass with the extractive screw
and activating the moving floor into a collecting
device;

d) feeding the burner with the unconventional fuel,
by connecting the collecting device with a pipe fed
with compressed air.
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[0008] The main drawback of this method for the RDF
sorting, is that the scrapped material is discharged in
the feeding pipe-line and fed to the burner through
rotary cells which, because of their poor airtight, can
cause reflows of air and material and, therefore, ineffi-
ciencies in the pneumatic transport lines and in the
whole feeding system.

[0009] Moreover, the low bulk density of the scrapped
material, from about 100 to about 180 Kg/m>, is not an
optimal condition for a correct running both of the feed-
ing system and of the burner.

[0010] The present inventors have now invented a
device for feeding a burner with a solid unconventional
fuel, such as RDF, which is able to overcome the draw-
backs linked with the use of the rotary cells and with the
solid fuel low density. This device, placed between the
transporting container or the collecting device and the
burner, enables to thicken again the material that has to
be burnt, in order to be pneumatic tight, and to feed the
thickened material, through the compressed air, to the
burner.

[0011] ltis, therefore, object of the present invention a
device for feeding a burner with a low bulk density,
unconventional and compressible solid fuel, which
includes:

i. an entrance chamber having a feeding hopper;

ii. an advancing chamber for the forward moving of
the fuel consisting of a cylindrical pipe having inside
at least one rotating screw, moved by an outer rota-
tive engine;

iii. a pressing chamber, inside which the solid fuel is
pressed by the screw (ii); and

iv a cutting device put at the exit of the chamber (iii),
connected to the rotating screw and bearing at least
two self-sharping blades.

[0012] The entrance chamber (i) of the device of the
present invention, corresponds essentially to the initial
part of the advancing chamber. In correspondence to
this chamber is set the hopper, fed with the unconven-
tional fuel by, for example, the conveyer belt.

[0013] The advancing chamber (ii) for the forward
moving of the material can contain more than one
screw, for example two or three screws, with mutually
different phases in order to obtain a better pressing
effect. It is preferred, though, to use only one screw,
because otherwise, in addition to the better forward
thrust effect, the material could also be subjected to a
further fragmentation.

[0014] The material is pressed in the chamber (iii)
where it reaches a density between 600 and 700
Kg/m>, obtaining pneumatic tight.

[0015] The pressing or compacting chamber is essen-
tially cylindrical and has on the internal wall a plurality of
contrasting elements, disposed lengthwise, which con-
trast the rotative moving of the material and enable its
pressing. The contrasting elements may be either baf-
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fles emerging from the internal surface or lengthwise
grooves.

[0016] Furthermore the pressing or compacting cham-
ber can be designed in a frusto-conical shape in order
to enhance the pressing effect and improve the start up
of the machine.

[0017] The pressed material is consequently cut by
the blades which rotate at the same speed of the rotat-
ing screw, being connected to the screw itself. In order
to obtain an improved pressing effect and a continuous
feed, it is better to use three or four blades, set symmet-
rically to the rotative axis, to contrast the screw forward
thrust effect.

[0018] The cut material is sucked up by a current of air
again scattered for the turbolence of the current itself
and fed to the furnace in a uniform way.

[0019] The device for feeding a burner with a low bulk
density, unconventional, solid fuel according to the
present invention, can be better understood by referring
to the enclosed figures, which represent an exemplify-
ing and not limitative realization thereof. In particular,
FIG. 1 is a partially sectioned side view of the device
according to the invention; and FIG. 2 is a front section
view according to the line AA of FIG. 1.

[0020] With reference to the figures, the device,
according to the present invention, comprises an
entrance chamber 1, as initial part of the advancing
chamber 2, a pressing chamber 3 and a cutting ele-
ment. 4.

[0021] The entrance chamber has an hopper 5 and a
screw 6, moved by an outer engine, possibly at a vary-
ing speed, not shown in the figures. The screw extends
in the advancing chamber for forward motion. In the
pressing chamber are installed a rotative shaft 7, con-
nected from one side to the screw and from the other
side to the cutting element, and contrasting elements
10.

[0022] The cutting element consists of a flange 8 and
of blades 9.
[0023] The operation of the present device is clearly

understood from the figures and from the above
description. The low density, unconventional and com-
pressible solid fuel is charged through the hopper 5 and
piles in the chamber 1 where it is taken by the screw 6
and moved forward along the advancing chamber 2.
The material is pressed in the chamber 3 by the screw
with the aid of the contrasting elements 10, which con-
trast the rotative moving imposed by the screw 6, enable
the forward movement and allow the formation of an
high density seal.

[0024] The pressed material is a sort of plug causing
a pneumatic seal between the chamber 1 and the cur-
rent of air, under pression, which pneumatically trans-
fers the fuel from the device to the burner of the furnace.
[0025] When the material comes to a critical density,
related to its compressibility, to the push action of the
screw and to the chamber design, it reaches the exit of
the machine where it is cut by the blades 9, which rotate
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in syncrony with the screw 6, being connected to the
screw itself by the shaft 7.

[0026] The cut material falls into an air-compressed
pipe line, not shown in the figures, which pneumatically
transports the solid to the burner of the furnace. There-
fore, the furnace is fed with a high concentrated fuel,
scattered in air, as being the result of the scrapping of
the material pressed in the chamber 3.

Claims

1. Device for feeding a burner with a low bulk density
unconventional and compressible solid fuel com-
prising:

i. an entrance chamber with a feeding hopper;
ii. an advancing chamber for moving the fuel
forward, consisting of a cylindrical pipe having
inside at least one rotating screw, moved by an
outer rotative engine;

iii. a pressing chamber wherein the solid fuel is
pressed by the screw (ii); and

iv a cutting device at exit of the chamber (iii),
connected to the rotating screw and bearing at
least two self-sharping blades.

2. Device according to claim 1, wherein said advanc-
ing chamber contains mutually dephased screws.

3. Device according to claim 1 or 2, wherein the solid
fuel is pressed in said chamber where it reaches a
density between 600 and 700 Kg/m>, generating a
pneumatic seal.

4. Device according to any of the preceeding claims,
wherein said pressing chamber is essentially cylin-
drical or frusto-conical and has on the internal wall
a plurality of contrasting elements disposed length-
wise.

5. Device according to any of the preceeding claims,
wherein the cutting element comprises blades set
symmetrically to the rotative axis of the screw.

6. Aburner fed with a solid unconventional fuel having
a low bulk density and a high compressibility by a
device comprising:

i. an entrance chamber with a feeding hopper;
ii. an advancing chamber for moving the fuel
forward, consisting of a cylindrical pipe having
inside at least one rotating screw, moved by an
outer rotative engine;

iii. a pressing chamber wherein the solid fuel is
pressed by the screw (ii); and

iv. a cutting device at exit of the chamber (iii),
connected to the rotating screw and bearing at
least two self-sharping blades.
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Use of the device claimed in any of the preceeding
claims 1-5, for feeding a burner with a solid uncon-
ventional fuel having a low bulk density and a high
compressibility.
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