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Description

[0001] The present invention relates to an incinerator,
particularly for waste-to-energy plants.

[0002] Incinerators are known for the disposal of urban
waste, special waste similar to urban waste, sanitary
waste and biological muds, which exploit the heat deriv-
ing from the combustion of the waste in order to produce
electricity.

[0003] In such incinerators, which are commonly
known as waste-to-energy plants, the treatment of waste
in order to produce energy occurs according to the fol-
lowing steps.

[0004] In a first step, that of storage of the waste, the
urban and similar wastes are accumulated in a special
accumulation pit the environment of which is kept in par-
tial vacuum in order to prevent the propagation of odors.
The wastes, together with biological muds that have pre-
viously been dehydrated and sanitary waste thathas pre-
viously been checked, in order to ensure it is free from
radioactive waste, are introduced into special hoppers
adapted to convey the waste to the furnaces.

[0005] Subsequently, in the furnaces, which are pro-
vided with inclined metal grilles that can be movable or
fixed, the step is performed of burning the waste, which
is fed by the presence of a forced air current necessary
to supply the quantity of oxygen required to feed the com-
bustion.

[0006] Thereafter comes the recovery of the heat that
is released by the combustion. More precisely, the heat
passes through the steam generator, located down-
stream of the furnace, and causes the vaporization at
high pressure of water which is circulating in special pipe
bundles that constitute the steam generator.

[0007] In this way superheated steam is obtained at
high pressure, which is conveyed to a turbine that is cou-
pled to an alternator, in such a way as to produce elec-
tricity.

[0008] Withregard to the disposal of the dross deriving
from the combustion, such dross falls from the metal
grilles of the furnaces into a basin where it is cooled in a
water bath and then conveniently recycled or directed to
dumps to safeguard the environment.

[0009] Similarly, the exhaust gases of the combustion
are also treated in order to prevent the emission of harm-
ful substances into the atmosphere.

[0010] More precisely, the treatment of the exhaust
gases involves the passage thereof through a filtering
system for the abatement of dusts and of the pollutants
contained, both chemical and solid.

[0011] Once the combustion exhaust gases have
yielded their heat in the evaporation and superheating
sections of the steam generator, they, still hot, are used
to preheat the water supplying the steam generator.
[0012] In greater detail, the structure of the steam gen-
erator where this preheating of the water takes place is
known as an economizer.

[0013] It should be emphasized that the treatment of
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the exhaust gases is nowadays of fundamental impor-
tance, and indeed in recent years many waste-to-energy
plants, which had already been in operation for decades,
have been upgraded with specific devices for treating
exhaust gases.

[0014] Among these, the most commonly used device
is advantageously of the "dry" type and involves several
successive purification steps. In a first step, performed
directly in the combustion chamber, an ammoniac solu-
tion (ammonia or urea) is injected for the abatement of
nitrogen oxides (NOx) in nitrogen gas and water vapor.
[0015] This reduction is carried out in the combustion
chamber since it requires temperatures comprised be-
tween 850°C and 1050°C.

[0016] During the passage of the exhaust gases into
the steam generator, the heaviest dusts fall into accumu-
lation cones under the steam generator and the exhaust
gases created by the combustion pass through an elec-
trostatic precipitator capable of retaining most of the
dusts.

[0017] Downstream of the electrostatic precipitator the
exhaust gases are additivised, in special reactors, with
high surface area lime or sodium bicarbonate and acti-
vated charcoal in order to abate the acid components
and the sulphur oxides, and in order to neutralize the
dioxins and furans.

[0018] The exhaustgases then passthroughbagfilters
in order to capture the residual sodium products and in
order to abate the finer dusts still present, before being
released into the atmosphere through a smokestack.
[0019] In this way, the solid residues extracted from
the exhaust gases in the various steps of the treatment,
for example dusts and ashes, are stored, partially recy-
cled and then disposed of in appropriate dumps.

[0020] The incinerators of the known type are not de-
void of drawbacks, including the fact that in the treatment
of exhaust gases just described the ammoniac solution
injected in the combustion chamber in order to reduce
the nitrogen oxides (NOx) is even more harmful than the
nitrogen oxides themselves, and therefore itis necessary
to guarantee its complete use as a reagent for the chem-
ical reaction of conversion of the nitrogen oxides into ni-
trogen gas and water vapor, and thus prevent the release
thereof via the smokestack.

[0021] In order to reduce this hazard, the installation
of an abatement system of the catalytic type for nitrogen
oxides is often resorted to.

[0022] The presence of the catalyzer enables the re-
action to take place at lower temperatures, preferably
between 270°C and 310°C, and increases the yield of
the reduction reaction, thus further reducing accordingly
the emission of ammonia in the smokestack.

[0023] Notwithstanding this, even with the addition of
an abatement system of the catalytic type for nitrogen
oxides, conventional incinerators are not devoid of draw-
backs, including the fact that the installation of the cata-
lytic-type system in existing waste-to-energy plants is
generally done downstream of the system for filtering the
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exhaust gases, where the exhaust gases have a temper-
ature generally comprised between 160°C and 170°C.
[0024] In order to achieve an optimal yield of the reac-
tion to reduce the nitrogen oxides, an increase in the
temperature of the exhaust gases is therefore required,
of atleast 50-100°C, in order to enable the catalytic-type
system to function in the correct range of temperatures,
with an inevitable waste of energy due to the increase in
consumption of fuel necessary to raise the temperature.
[0025] Moreover, inthe installation of the catalytic-type
abatement systems for nitrogen oxides in existing waste-
to-energy plants, difficulties arise, especially at the de-
sign phase, as a result of the major encumbrances of the
catalytic-type systems, which, due to the size of the plant,
reach considerable sizes.

[0026] A further drawback of conventional incinerators
consists in that they have a major visual impact which is
caused by the installation of the structures, considerable
in size, adapted to contain such catalytic-type systems.
[0027] The aim of the presentinvention consists in pro-
viding an incinerator, particularly for waste-to-energy
plants, that solves the above mentioned technical prob-
lems, that compensates for the drawbacks and that over-
comes the limitations of the known art, by making it pos-
sible to efficiently abate the pollutants present in the ex-
haust gases from combustion.

[0028] Within this aim, an object of the invention is to
provide un incinerator that makes it possible to limit the
emission of ammonia to the smokestack thus avoiding
energy waste.

[0029] Another object of the invention is to provide an
incinerator that can ensure an efficient operation of the
abatement systems of nitrogen oxides, even with easier
maintenance operations.

[0030] Another object of the invention is to provide an
incinerator the components of which can be used to up-
grade incinerators with the installation of catalytic-type
systems for the abatement of nitrogen oxides without
leading to an increase in the encumbrances of the incin-
erator proper.

[0031] Another object of the invention consists in pro-
viding an incinerator that is capable of offering the widest
guarantees of reliability and safety in use.

[0032] Another object of the invention consists in pro-
viding an incinerator that is easy to implement and eco-
nomically competitive when compared to the known art.
[0033] This aim and these objects, as well as others
which will become better apparent hereinafter, are
achieved by an incinerator, particularly for waste-to-en-
ergy plants, comprising at least one steam generator,
said at least one steam generator defining at least one
combustion chamber, an evaporation section, a super-
heating section and at least one economizer in mutual
sequence, characterized in that said steam generator
comprises at least one catalyzing assembly situated
along theroute of the gases generated by the combustion
in said incinerator in a position having an operating tem-
perature comprised substantially between 270°C and
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310°C, said route of the gases being defined between
said superheating section and said economizer, and said
at least one catalyzing assembly being provided with
cleaning means adapted to remove the ashes carried by
said exhaust gases and which can accumulate in the
ducts for conveying the exhaust gases of said at least
one catalyzing assembly.

[0034] Further characteristics and advantages of the
invention will become better apparent from the descrip-
tion of a preferred, but not exclusive, embodiment of an
incinerator, particularly for waste-to-energy plants, illus-
trated for the purposes of non-limiting example in the
accompanying drawings, wherein:

Figure 1 is a schematic side elevation view of an
embodiment of a steam generator of an incinerator,
particularly for waste-to-energy plants, according to
the invention;

Figure 2 is an enlarged-scale detail of a portion, rep-
resenting the economizer, of the incinerator shown
in Figure 1;

Figure 3 is a perspective view of the economizer
shown in Figure 2;

Figure 4 is a schematic perspective view from above
of a portion of the catalyzing assembly inserted into
the economizer shown in Figure 3 with the cleaning
means located in the raised position;

Figure 5 is a schematic front elevation view of the
portion of the catalyzing assembly shown in Figure 4;
Figure 6 is a schematic front elevation view of the
portion of the catalyzing assembly shown in Figure
4 with the cleaning means located in the lowered
position;

Figure 7 is a schematic side elevation view of the
portion of the catalyzing assembly shown in Figure 6;
Figure 8 is a schematic perspective view of the por-
tion of the catalyzing assembly shown in Figure 6.

[0035] With reference to the figures, the incinerator,
particularly for waste-to-energy plants, comprises a
steam generator, generally designated with the refer-
ence numeral 1 and defining inside ita combustion cham-
ber 2 provided with grilles, an evaporation section 3 lo-
cated immediately downstream of the combustion cham-
ber 2, then a superheating section 4 and, downstream
of the superheating section 4, an economizer 5.

[0036] The superheating section 4 and the economizer
5 define a chamber for the passage of the exhaust gases.
The economizer 5 is located downstream of the super-
heating section 4, with respect to the direction of the route
of the gases generated by combustion.

[0037] According to the invention, such chamber for
the passage of the exhaust gases extends substantially
horizontally, defining a substantially horizontal route of
the gases.

[0038] Along the route of the gases several accumu-
lation cones 7, 8, 9 are advantageously provided, which
are located in a lower region of the chamber for the pas-
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sage of the exhaust gases and are adapted to collect the
ashes and the heavier dusts contained in the exhaust
gases, which fall downward as a result of gravity.
[0039] Inthe embodiment disclosed, as clearly shown
in Figures 1 and 2, the economizer 5 comprises four
banks 10, 11, 12, 13 arranged in mutual series. Of these
banks, some, designated with the reference numerals
10,12, 13, contain pipe bundles 15 inside which the water
supplying the steam generator circulates. The remaining
bank, designated with the reference numeral 11, com-
prises at least one catalyzing assembly 50, advanta-
geously of the selective catalytic reduction type.

[0040] The bank 11 containing the catalyzing assem-
bly 50 is advantageously situated in a portion of the route
of the gases that has a temperature substantially com-
prised between 270°C and 310°C, preferably equal to
300°C.

[0041] Inthe embodimentdisclosed, the catalyzing as-
sembly 50 comprises a plurality of catalytic packs 19,
substantially cubic and organized in a plurality of cata-
lyzing layers 16, 17, 18 arranged in mutual sequence in
the main direction of travel of the exhaust gases along
the route of the gases. Each catalyzing layer 16, 17, 18
occupies the entire cross-section of the chamber for the
passage of the exhaust gases, defined by the contain-
ment walls 14 of the chamber for the passage of the ex-
haust gases.

[0042] Moreover, the catalyzing assembly 50 or each
one of the catalyzing layers 16, 17 and 18 is provided
with cleaning means 20 that are adapted to remove the
ashes and dusts from the ducts for conveying the exhaust
gases through each catalyzing assembly or layer.
[0043] The cleaning means 20 advantageously com-
prise one or more air nozzles 20a, 20b, blowing on the
front wall of the catalyzing layers 16, 17, 18 in a direction
that is substantially the same as the main direction of
travel of the exhaust gases along the route of the gases.
[0044] More precisely, the air nozzles 20a, 20b that
constitute the cleaning means 20 are movable crosswise
with respect to the main direction of travel of the exhaust
gases so as to affect substantially all of the surface of
the front wall of the catalyzing layers 16, 17, 18.

[0045] With particular reference to Figures 4 to 7, the
cleaning means 20 advantageously comprise a pair of
air nozzles 20a, 20b for every front wall of the catalyzing
layers 16, 17, 18, mutually parallel and each affecting at
least one part, preferably half, of the surface of the front
wall.

[0046] Conveniently, the air nozzles 20a, 20b are rig-
idly coupled to means of translational motion 24, which
are adapted to the translational movement of the air noz-
zles 20a, 20b in a crosswise direction with respect to the
main direction of the route of the gases, so as to affect
the entire surface of the front wall of the catalyzing layers
16, 17, 18.

[0047] Eachairnozzle 20a, 20b comprises a horizontal
tubular element 21, 22 constituted by an inner tube and
an outer tube fitted substantially concentrically over the
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inner tube, and two vertical tubular elements 26, 27 and
28, 29 respectively arranged one to the right and one to
the left of the horizontal tubular element 21, 22 of each
air nozzle 20a, 20b, and connected with the tubular ele-
ment 21, 22, so that the passage of air between the hor-
izontal tubular elements 21, 22 and the vertical tubular
elements 26, 27 and 28, 29 is guaranteed. The vertical
tubular elements 26, 27, 28 and 29 are in fact connected
to air supply means.

[0048] Each horizontal tubular element 21, 22 is pro-
vided on the outer tube with a plurality of radial holes
mutually aligned along three lines substantially parallel
to the axis of the tubes and directed so as to allow the
outflow of air in the direction of the front wall of the cat-
alytic layers 16, 17 and 18, substantially in the same di-
rection of travel of the exhaust gases.

[0049] Between the outer tube and the inner tube of
the horizontal tubular elements 21, 22 of the air nozzles
20a, 20b there is an interspace that constitutes an air
distribution chamber, adapted to maintain a substantially
constant pressure of the air in the interspace and thus
an outflow of the air from the radial holes at a substantially
homogeneous pressure.

[0050] More specifically, in the embodiment disclosed,
as shown for the purposes of example in Figure 4, the
means of translational motion 24 comprise a pair of ac-
tuators 41 and 42, advantageously of the pneumatic pis-
ton type, associated with the air nozzle 20a, and a pair
of actuators 43 and 44 associated in a similar manner
with the air nozzle 20b.

[0051] Each actuator 41, 42, 43, 44 comprises a mov-
able piston-guide stem 45 oriented parallelly to the direc-
tion of translational motion of the air nozzles 20a, 20b.
Each pair of movable stems 45 of each pair of actuators
41,42, 43, 44 is kinematically connected to a pair of slid-
ers 31. The vertical tubular elements 26, 27, 28 and 29,
are rigidly coupled, and therefore integral in translational
motion, to the sliders 31.

[0052] The vertical tubular elements 26, 27, 28 and 29
are advantageously provided with guide rollers 47, inte-
gral therewith, adapted to facilitate the vertical sliding
thereof. Similarly, the sliders 31 are slidingly supported
by guide rollers 48.

[0053] Themeansoftranslational motion 24 are overall
located outside the economizer 5, i.e., outside the cham-
ber for the passage of the exhaust gases.

[0054] The guide rollers 47 that support the vertical
tubular elements 26, 27, 28 and 29 of the air nozzles 20a,
20b, as well as the vertical tubular elements proper, are
contained in protection structures 35 located outside the
economizer 5 and comprising sealing and thermally in-
sulating means.

[0055] The actuators 41, 42, 43, 44, with the corre-
sponding movable stems 45, the sliders 31 and the guide
rollers 48 of the sliders 31 are located outside the pro-
tection structures 35. The protection structures 35 are
adjacent to the lateral containment walls 14 of the econ-
omizer and comprise a space 37 that can be accessed



7 EP 2 541 144 A1 8

by operators for the purposes of maintenance of the
cleaning means 20 and of the means of translational mo-
tion 24.

[0056] Each vertical tubular element 26, 27, 28 and 29
is partially contained in the protection structure 35. The
portion of the vertical tubular element 26, 27, 28 and 29
that protrudes from the protection structure 35 following
the movement of the air nozzles 20a, 20b is contained
in a sealing bellows 25 for the exhaust gases.

[0057] The portions of the lateral containment walls 14
of the economizer 5, where the means of translational
motion 24 and the protection structures 35 are located,
have, at the horizontal tubular elements 21, 22 of the air
nozzles 20a, 20b, slits 38 adapted to accommodate the
air nozzles, thus allowing their vertical translational mo-
tion.

[0058] Each air nozzle 20a, 20b can be accessed from
the protection structures 35 through portions that can be
opened 39, such as, advantageously, sealing and ther-
mally insulating doors.

[0059] Operation of the incinerator, particularly for
waste-to-energy plants, is described below.

[0060] As mentioned previously, the economizer 5
comprises a substantially horizontal route of the gases,
catalyzing layers 16, 17, 18 situated in a portion of the
route of the gases that has a temperature comprised sub-
stantially between 270°C and 310°C, and means 20 for
cleaning the catalyzing layers 16, 17, 18, adapted to re-
move the ashes from the ducts for conveying the exhaust
gases.

[0061] The exhaust gases that pass through the cata-
lyzing layers 16, 17, 18 are full of dusts and ashes which
tend to clog the catalytic packs 19 of the catalyzing as-
sembly 50 and thus reduce their efficiency.

[0062] Cleaning of the catalyzing assembly 50 occurs
by way of air nozzles 20a, 20b which are provided with
holes for the outflow of air in the direction of travel of the
exhaust gases. By way of the translational motion of the
air nozzles 20a, 20b crosswise to the direction of travel
of the exhaust gases, the air jets uniformly affect the en-
tire surface of the front wall of each catalyzing layer 16,
17, 18, thus facilitating the expulsion of dusts and ashes
from each catalytic pack 19 of each catalyzing layer 16,
17, 18.

[0063] Dusts and ashes thus fall into the accumulation
cone 9, downstream of the catalyzing assembly 50, as a
result of gravity, without clogging the catalytic packs 19.
[0064] Considering the thickness of a catalytic pack
19, inthe embodimentdisclosed, every pair of air nozzles
20a, 20b is associated with a single catalyzing layer 16,
17, 18, in order to ensure that the power of the air jets is
sufficient to drive ashes and dusts out from every catalytic
pack 19 that constitutes the catalyzing layer 16, 17, 18.
[0065] In the embodiment disclosed each air nozzle
20a, 20b is translationally moved by a pair of synchro-
nous actuators 41, 42, 43, 44.

[0066] The protection structures 35, by means of the
opening doors 39, allow access by an operator to a space
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37 fromwhich itis possible to access the air nozzles 20a,
20b, thus allowing the removal of the horizontal tubular
elements 21, 22, in order to carry out maintenance op-
erations and the like.

[0067] Inpracticeithas beenfoundthatthe incinerator,
particularly for waste-to-energy plants according to the
presentinvention, achieves the intended aim and objects
in that it makes it possible to abate the pollutants present
in the exhaust gases of the combustion of waste.
[0068] Anotheradvantage of the incinerator, according
to the invention, consists in that it limits the emission of
ammonia to the smokestack thus avoiding energy waste.
[0069] A further advantage of the incinerator, accord-
ing to the invention, consists in that it ensures an efficient
operation of the abatement systems of nitrogen oxides,
even with easier maintenance operations.

[0070] Another advantage of the incinerator according
to the invention consists in that it can be implemented by
way of upgrading an incinerator with the installation of
catalytic-type systems for the abatement of nitrogen ox-
ides without leading to an increase in the encumbrances
of the incinerator proper.

[0071] Theincinerator, particularly for waste-to-energy
plants, thus conceived, is susceptible of numerous mod-
ifications and variations, all of which are within the scope
of the appended claims.

[0072] Moreover, all the details may be substituted by
other, technically equivalent elements.

[0073] In practice the materials employed, provided
they are compatible with the specific use, and the con-
tingent dimensions and shapes, may be any according
to requirements.

[0074] Where the technical features mentioned in any
claim are followed by reference numerals and/or signs,
those reference numerals and/or signs have been includ-
ed for the sole purpose of increasing the intelligibility of
the claims and accordingly, such reference numerals
and/or signs do not have any limiting effect on the inter-
pretation of each element identified by way of example
by such reference numerals and/or signs.

Claims

1. An incinerator, particularly for waste-to-energy
plants, comprising atleast one steam generator, said
atleast one steam generator (1) defining atleastone
combustion chamber (2), an evaporation section (3),
a superheating section (4) and at least one econo-
mizer (5) in mutual sequence, characterized in that
said steam generator (1) comprises at least one cat-
alyzing assembly (50) situated along the route of the
gases generated by the combustion in said inciner-
ator in a position having an operating temperature
substantially comprised between 270°C and 310°C,
said route of the gases being defmed between said
superheating section (4) and said economizer (5)
and said at least one catalyzing assembly (50) being
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provided with cleaning means (20) adapted to re-
move the ashes carried by said exhaust gases and
which can accumulate in the ducts for conveying the
exhaustgases of said at least one catalyzing assem-
bly (50).

The incinerator according to claim 1, characterized
in that said route of the gases is substantially hori-
zontal.

The incinerator according to claim 1 or 2, charac-
terized in that said operating temperature of said at
least one catalyzing assembly (50) is substantially
equal to 300°C.

The incinerator according to claim 1, 2 or 3, charac-
terized in that said cleaning means (20) comprise
at least one air nozzle (20a, 20b) blowing air on the
front wall of said at least one catalyzing assembly
(50) in a direction that is substantially the same as
the main direction of said exhaust gases along said
route of the gases, said at least one air nozzle (20a,
20b) being movable crosswise with respect to said
main direction for the cleaning of at least part of said
front wall.

The incinerator according to claim 1 or 2 or 3, char-
acterized in that said at least one catalyzing assem-
bly (50) comprises a plurality of catalytic packs (19)
organized in a plurality of catalyzing layers (16, 17,
18) arranged in mutual sequence in the main direc-
tion of said exhaust gases along said route of the
gases, on the front wall of each one of said catalyzing
layers (16, 17, 18), dedicated cleaning means (20)
being provided for the cleaning of each one of said
catalyzing layers (16, 17, 18).

The incinerator according to claim 5, characterized
in that it comprises three of said catalyzing layers
(16, 17, 18) mutually spaced apart.

The incinerator according to claim 5 or 6, charac-
terized in that said cleaning means (20) comprise
at least one air nozzle (20a, 20b) for each one of
said catalyzing layers (16, 17, 18), blowing air on the
front wall of said catalyzing layer (16, 17, 18) in a
direction that is substantially the same as the main
direction of said exhaust gases along said route of
the gases, said at least one air nozzle (20a, 20b)
being movable crosswise with respect to said main
direction for the cleaning of at least part of said front
wall.

The incinerator according to claim 4 or 7, charac-
terized in that it comprises a plurality of air nozzles
(20a, 20b) that are mutually parallel and each of
which is adapted to clean part of said front wall, said
air nozzles (20a, 20b) being mutually integral in
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10.

1.

12.

13.

14.

15.

translational motion.

The incinerator according to claim 8, characterized
in that it comprises two air nozzles (20a, 20b) for
each one of said front walls.

The incinerator according to claim 4 or 7 or 8 or 9,
characterized in that each one of said air nozzles
(20a, 20b) comprises an inner tube and an outer tube
that is functionally connected to air supply means,
fitted substantially concentrically over said inner tube
and having a plurality of radial holes mutually aligned
along at least one line that is substantially parallel to
the axis of said tubes for the outflow of air in the
direction of said front wall.

The incinerator according to claim 10, character-
ized in that it comprises an air distribution chamber
defined in the interspace between said outer tube
and said inner tube, said distribution chamber having
a substantially constant pressure for the uniform out-
flow of air from said radial holes.

The incinerator according to one or more of claims
7 to 11, characterized in that it comprises means
of translational motion (24) of each one of said air
nozzles (20a, 20b) located outside said economizer

®).

The incinerator according to claim 12, character-
ized in that said means of translational motion (24)
comprise at least one actuator (41, 42, 43, 44), said
at least one actuator (41, 42, 43, 44) comprising a
movable stem (45) oriented parallelly to the direction
of translational motion of said at least one air nozzle
(20a, 20b), for each one of said air nozzles (20a,
20b) at least one slider (31) being provided that is
integral in translational motion with said air nozzle
(20a, 20b), said slider (31) being kinematically con-
nected to said means of translational motion (24)
located outside said economizer (5).

The incinerator according to claim 13, character-
ized in that it comprises structures (35) for protect-
ing said air nozzles (20a, 20b) comprising sealing
and thermally insulating means for preventing out-
flows of exhaust gases from said route of the gases.

The incinerator according to claim 14, character-
ized in that each one of said air nozzles (20a, 20b)
is accessible from said protection structures (35) for
its removal from said economizer (5) for mainte-
nance operations and the like.
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