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(57) A post-firing burner unit comprising at least one
fuel gas delivery pipe (4) placed crosswise with respect
to the flow (F) of the oxidising gas in the feed duct (1) of
a heat recovery steam generator, with at least one row
of fuel gas injector nozzles (6) distributed along the de-
livery pipe. The burner also comprises: first fuel gas de-
flector means (7,10) for diverting the fuel gas flow coming
from the nozzles (6) in a direction substantially orthogo-
nal to the axis of the burner, the first deflector means
(7,10) being attached to the fuel gas delivery pipe (4) in
front of the injector nozzles (6); second oxidising gas de-
flector means (14,18) extending around a part of the de-
livery pipe (4) and terminating at symmetrically opposite
ends of the first deflector means (7,10). The second de-
flector means divide the oxidising gas flow into a first
fraction (F1) for mixing with the flow of fuel gas coming
from the first deflector means (7,10) inside at least one
first mixing region (P) inside the burner, where a premixed
flow of fuel gas and oxidising gas is formed, and a second
fraction (F2) for mixing with the premixed flow in at least
one second mixing region (C) downstream of the burner.
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Description

Field of the invention

[0001] The present invention relates to a post-firing
burner suitable for in-line installation in the feed duct of
a heat recovery steam generator.

State of the art

[0002] Among the various possible uses of fuels for
energy-related purposes, they can also be used to raise
the temperature of effluent gases with a residual oxidising
potential coming from other processes, such as the ex-
haust gases from a gas turbine that are normally heated
immediately before they enter a heat recovery steam
generator. This is done to obtain a better performance
of the steam generator and/or to balance any reduction
in the capacity the gas turbine due to high ambient tem-
peratures typical of the summer season, which deter-
mines a reduction in the flow rate of the available steam.
[0003] Atthe end of the open-type gas cycle, in which
the internal air (the process fluid) has been heated by
means of its partial combustion, a gas turbine normally
discharges high flow rates of exhaust gas downstream
from the expander that still has a high heat content (T =
650-900 K) and, more importantly, a high oxygen content
(02=13-15% vol.). If they were released directly into the
atmosphere, these gases would constitute an energy
loss for which the plant would pay in terms of efficiency.
[0004] Combined cycles are consequently used in
power plants, i.e. in order to achieve a highly efficient
thermodynamic cycle, the above-described gas cycle is
used in association with the retrieval of the heat contained
in the exhaust fumes by means of a "heat recovery steam
generator" that processes a steam cycle. The presence
of a steam cycle downstream of the gas cycle often also
provides the opportunity to increment the power output
and the efficiency of the steam generator by increasing
the heat content of the effluent gases from the gas turbine
by means of post-firing systems capable of using the
same process exhaust as the combustion agent, either
as is or, in some cases, suitably corrected. These sys-
tems can sometimes double the steam generator’s out-
put.

[0005] The known post-firing systems comprise one or
more grids of post-firing burners that are normally in-
stalled inside the exhaust gas duct; in some cases, they
may also be installed in a bypass duct. The burner is
essentially a streamlined component capable of assuring
the flame the necessary turbulence where, in given con-
ditions of temperature, pressure and oxygen content in
the combustion agent, the flame might be susceptible to
severe instability phenomena. Given the particular fea-
tures of the application, moreover, conditions of flame
stability must be assured over a wide range of load var-
iations.

[0006] The single post-firing burners are usually in-
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stalled in line, one after the other, forming rows (arrays)
of burners that pass right through the effluent duct, with
the same cross-section and with reduced boundary ef-
fects. The burner is consequently modular in terms of
both the length of the single row and of the repeatability
of the numerous rows needed to cover the full cross-
section of the duct and thus form a "grid" of post-firing
burners. Thanks to their characteristic linear arrange-
ment, their fuel rating is usually characterized by a factor
Ps that defines the heat rating of the burner per unit
length.

[0007] The flame produced as a result of this charac-
teristic linear arrangement of the burner enables a grad-
ual heat release in the cross-section of the duct so as to
guarantee the achievement of homogeneous conditions
of the fumes being produced - in terms of their chemical
composition and, above all, of their temperature - in rel-
atively limited spaces. On this issue, see US 4737100,
US 4767319, US 6929470, US 6301875 and EP
1122494,

[0008] Over the years, the post-firing burner has un-
dergone modifications relating not only to the primary
need to guarantee a stable flame over a wide range of
operating conditions, but also - like all new-generation
burners - with a view to containing its environmental im-
pact and particularly to reduce the NOx emissions. Many
combustion techniques have been applied, but the more
in-depth studies have demonstrated that a stable flame
can be guaranteed, ensuring a low output of NOx and
CO at the same time, by partially pre-mixing the fuel with
the combustion agent. This ensures a more limited for-
mation of thermal NOx (the main path of NOx formation)
and, at the same time, a valid containment of the unburnt
CO. There are known examples of premixing in-line burn-
ers, such as those described in US 5131836, US
4869665 and JP 59219612.

[0009] Otherimportant industrial applications in which
a post-firing system is required include the cogeneration
plants serving processes using heat (e.g. production
plants with thermal processes, such as for clinker baking
or in the production of silicon): the gases used for the
industrial process can be drawn more conveniently from
the exhaust of engines used to generate electrical energy
(e.g. a gas turbine), if a post-firing system is inserted to
raise the temperature of the gas to the required level.
[0010] Post-firing burners, and flame stabilisers in par-
ticular, are generally manufactured from castings and are
consequently characterized by relatively large thickness-
es (~10-20 mm). This technical solution is adopted to
guarantee the body of the burner an adequate mechan-
ical resistance to high temperatures. In fact, especially
when the flow rate of the fuel is low, the flame is very
close to the burner and temperatures even in excess of
1300 K may consequently be reached atthe burner walls.
Clearly, the problem of the nearness of the flame to the
combustor is felt even more in the premix type configu-
rations.

[0011] However, the use of relatively large thicknesses
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negatively affects the working life of the burner, especial-
ly if the flow rate of fuel being processed varies with time.
In fact, because the flame stabiliser is lapped by the gas-
es coming from the gas turbine on one side and by the
flame on the other, the resulting high temperature gradi-
ents will vary with time depending on any variations in
the flow rate of the fuel being processed. This gives rise
to dynamic stresses that facilitate the onset of cracking,
which can propagate to the point of damaging the flame
stabiliser. The same problem can occur on the body of
the burner near the fuel injection holes, where the wall
is again lapped by the fuel gas on one side and by the
flame on the other.

[0012] Itshould be noted, moreover, thatusing burners
made from castings makes it essential to restrict the burn-
er’s crosswise dimensions, because of the need to re-
duce their weight and keep the risk of crack propagation
due to the dynamic stresses incurred as a result of the
high temperature gradient in the metal to a minimum.
Deflectors are often used to compensate for the limited
crosswise dimensions of conventional burners. These
deflectors are streamlined components that, as ex-
plained in the following paragraphs, are placed between
adjacent rows of burners with a view to inducing a local
pressure drop in the flow of combustion agent in the vi-
cinity of the flame stabilisers of the adjacent burners, thus
enabling the proper operation of the burners.

[0013] Furthermore, the use of elements made from
castings also makes it practically impossible to exploit
fuels delivered at low pressures because it would be-
come necessary in such cases to use large-diameter
feed ducts and consequently also burners with large
crosswise dimensions - a solution that is clearly not fea-
sible, for the above explained reasons, if castings have
to be used.

Summary of the invention

[0014] The general object of the present invention is
to provide a post-firing burner suitable for in-line instal-
lation in a feed duct serving a heat recovery steam gen-
erator, and for combined cycle systems in particular, with
a structural design that enables an effective thermal pro-
tection of the burner body while maintaining the position
of the flame virtually unchanged, irrespective of the flow
rate of the fuel being processed, and anchored to stream-
lined elements of regular shape. This makes it possible
to use sheet metal even in thicknesses below 2 mm to
make the main parts of the burner, while preserving their
geometrical features in the long term.

[0015] A particular object of the present invention is to
provide a post-firing burner of the above-mentioned type
wherein, thanks to the choice of a limited thickness for
the main burner parts, said component parts can be man-
ufactured by means of bending processes instead of hav-
ing to use pieces obtained from castings.

[0016] Anotherobjectofthe presentinventionis to pro-
vide a post-firing burner of the above-mentioned type
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wherein an increase in the crosswise dimensions of the
burners enables an improvement to be achieved in the
homogeneity of the fumes downstream from the burner
thanks to anincrease in the quantity of combustion agent
involved in the recirculation regions.

[0017] Further object of the present invention is to pro-
vide a post-firing burner of the above-mentioned type that
also guarantees the conditions needed to enable the fuel
and the combustion agent to be mixed adequately so as
to achieve a reduction in the emissions of unburnt gases
and also of thermal NOx thanks to the consequent atten-
uation of the temperature peaks.

[0018] Still another object of the present invention is
to provide a post-firing burner of the above-mentioned
type that enables an effective use of gaseous fuels of
different types and that are difficult to burn.

[0019] These objects are achieved with a post-firing
burner according to the present invention that comprises:

at least one fuel gas delivery pipe lying crosswise
with respect to the flow of the oxidising gas in the
feed duct of a heat recovery steam generator, and
at least one row of fuel gas injector nozzles installed
along said delivery pipe, the axis of said nozzles de-
fining the axis (X) of the burner.
[0020] The burner also comprises:
first fuel gas deflector means for diverting the flow
of the fuel gas coming from said injector nozzles in
a direction substantially orthogonal to the axis of the
burner, said first deflector means being fixed to said
fuel gas delivery pipe in front of said injector nozzles,
and
second deflector means for the oxidising gas extend-
ing around part of the delivery pipe and terminating
at symmetrically opposite ends of the first deflector
means, said second deflector means being suitable
for dividing the flow of oxidising gas into a first fraction
for mixing with the fuel gas flow coming from the first
deflector means in at least one first mixing region
inside the burner, where a premixed flow of the fuel
gas and oxidising gas forms, and a second fraction
for mixing with said premixed flow in at least one
second mixing region downstream of the burner.

[0021] Thanks to this configuration, the burner is
streamlined so as to generate a first premixing step
through the interaction of the first fuel gas flow deflector
means with the second deflector means, that is capable
of making the oxidising gas and the burnt gases recircu-
late. This first stage takes place inside the body of the
burner and enables stable flames to be generated in the
various burner operating conditions. This stage is fol-
lowed by a second stage in which the oxiding gas or
combustion agent and the premixed fuel gas are mixed.
The second stage takes place outside the body of the
burner and produces a flame tending to be compact and



5 EP 2 045 523 A1 6

characterized by a perfect mixing of the gases, low nitro-
gen oxides and carbon oxide emissions, a very wide op-
erating range, in terms of both thermal load and chemical
composition of the combustion agent, and an effective
thermal protection due to a film cooling effect.

[0022] According to a first aspect of the invention, the
first deflector means comprise a front conveying wall
fixed tangentially to the delivery pipe in line with the row
of injector nozzles. Corresponding holes enabling the
passage of the fuel gas are formed on the front wall.
Parallel to said wall, a deflector plate is attached to the
delivery pipe, the plate being spaced from the wall so as
to define a duct running substantially orthogonal to the
axis of the burner and being suitable for carrying the fuel
gas towards two first mixing regions situated in symmet-
rically opposite positions on either side of said axis, where
the premixing of the fuel gas with the oxidising gas takes
place.

[0023] On the front wall, in line with the row of injector
nozzles, there is advantageously an intermediate chan-
nel with tapered walls running parallel to the delivery pipe,
while a recess of complementary shape is correspond-
ingly formed in the deflector plate to define a sloping por-
tion of the deflector duct.

[0024] According to another aspect of the invention,
the second deflector means comprise a semi cylindrical
screen substantially coaxial to the delivery pipe posi-
tioned on the side diametrically opposite the front fuel
gas conveying wall. A pair of parallel plates extending
from the axial sides of said screen are fixed to two sides
of the front wall that are symmetrically opposite one an-
other on either side of the axis of the burner. The front
sides of the two plates are fitted with respective stabiliser
wings so that they define a passage between the wings
and the respective plates designed to divide the flow of
oxidising gas in two fractions that flow, in substantially
opposite radial directions, one towards the inside of the
burner and the other towards the outside and down-
stream of the burner.

Brief description of the drawings

[0025] Further characteristics and advantages of the
post-firing duct burner according to the presentinvention
will be apparent from the following description of an em-
bodiment, given here as a non-limiting example with ref-
erence to the attached drawings, wherein:

figure 1 is a schematic axonometric view of a feed
duct for a heat recovery steam generator, located
downstream of a gas turbine, incorporating an array
of post-firing burners according to the invention;
figure 2 is a partial axonometric view of the array of
burners shown in figure 1;

figure 2a shows an enlarged view of a burner unit
shown in figure 2;

figure 3 shows a further enlargement of a burner unit
according to the present invention;
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figure 4 is a partial exploded view of a detail of figure
3;

figure 5 shows the particular field of motion created
in the flow of exhaust gas and fuel gas near the burn-
er unit according to the invention.

Detailed description of the invention

[0026] With reference to figures 1, 2 and 2a, the nu-
meral 1 indicates a feed duct of a heat recovery steam
generator (not shown) and 2 indicates an array of iden-
tical post-firing burners installed in the duct 1, through
which there is a flow F of gas coming from the exhaust
of a gas turbine (not shown) and moving towards the inlet
of the heat recovery steam generator. The array 2 com-
prises a number of rows of in-line burners, 3a, 3b, 3c,
3d, each row being fed by a respective fuel gas delivery
pipe 4. Figures 1 and 2 show four rows of burners simply
as an example.

[0027] The array 2 of post-firing burners comprises a
frame 5, the shape of which is suitably adapted to the
shape of the duct carrying the gases and the purpose of
which is to support the row of burners. In particular, in
the present embodiment of the invention, the frame is
shown rectangular in shape.

[0028] Between the single rows of burners, and be-
tween the upper and lower rows and the respective inner
walls of the duct 1, in the present embodiment of the
invention, there are streamlined deflector elements 5a
suitably shaped and positioned so as to create a signif-
icant local pressure drop and direct the flow of exhaust
gases coming from the gas turbine towards the single
rows of burners. The deflectors 5a (one of which is also
partially visible in figure 5) usually consist of V-shaped
plates with their tips pointing upstream with respect to
the direction of the flow of oxidising gas and with said
plates extending over the entire width of the frame 5.
[0029] Asshowninfigures 3 and 4, which show a burn-
er unit according to the invention, each fuel gas delivery
pipe 4 passes right through the array 2 and serves an
entire row of burners, and a row of fuel gas injector noz-
Zles 6 is distributed along the axis of the delivery pipe 4
and oriented downstream with respect to the direction of
the flow F of oxidising gas.

[0030] The burner according to the invention compris-
es a front conveying wall 7 perpendicular to the flow di-
rection F and attached to the pipe 4 by means of screws
8. The wall 7 is situated in front of the row of injector
nozzles 6 so that it lies substantially tangent to the pipe
4 along said row. The wall 7 also has an intermediate
channel 7a running parallel to the axis of the pipe 4 and
formed with holes 9 axially aligned with the nozzles 6 to
allow for the passage of the fuel gas.

[0031] In front of the front wall 7 and injector nozzles
6, there is a deflector plate 10 spaced from the wall 7
such that together they define a duct 11 extending in a
direction substantially orthogonal to the direction in which
the fuel gas is injected through the nozzles 6. The plate
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10 thus serves the purpose of diverting the jets of fuel
gas coming through the nozzles 6 at an angle of 90° with
respect to the outflow direction of said gas. In particular,
the plate 10 has an intermediate recess 10a with a profile
substantially equal to that of the intermediate channel 7a
in the wall 7 so that together they define a duct portion
11a, in correspondence with the nozzles 6, that slopes
in the direction in which the fuel gas flows in order to
make the change of direction of the gas flow less abrupt.
[0032] The plate 10 is attached to the fuel gas delivery
pipe 4 by means of the same screws 8. The gap between
the wall 7 and the plate 10 is assured by spacer bushes
12 attached to the wall 7 in line with through holes 13 for
the screws 8. During assembly, the plate 10 is made to
abut against the bushes 12 and against the shoulders
17, provided between the wall 7 and the plate 10 to close
the sides of the duct 11.

[0033] The fuel gas delivery pipe 4 is contained in a
casing, generally indicated at 14, that is lapped by the
oxidising gas and is formed by a substantially semi cy-
lindrical screen 15, coaxial to the pipe 4 and arranged on
the side diametrically opposite the front fuel gas convey-
ing wall 7, and by a pair of parallel plates 16 extending
from the axial sides of the screen 15, and in particular
tangentially to the cylindrical surface. The two plates 16
are fixed to the two symmetrically opposite sides of the
wall 7 and to the shoulders 17.

[0034] Stabiliser wings 18 are provided on the front
sides of the two plates 16. The wings 18 are anchored
isostatically to the respective plates 16 to allow for ther-
mal expansion. Between the wings 18 and the respective
plates 16, a passage 19 for the oxidising gas is also pro-
vided, as shown in figure 5. In fact, the oxidising gas laps
against the casing 14 and flows against the wings 18,
and is divided into two flows F1 and F2 flowing in sub-
stantially opposite radial directions and directed respec-
tively towards the inside of the burner and the plate 10,
i.e. towards the axis of the burner (coinciding with the
axes of the injector nozzles 6), and towards the outside
of the burner on the downstream side.

[0035] The wings 18 can consist of flat or curved plates
or, more in general, of any profile suitable for ensuring
that a portion of the flow of oxidising gas be directed
towards the axis of the burner. In particular, the distribu-
tion of the flow can be controlled by suitably inclining the
wings 18 with respect to the plates 16.

[0036] Withreference tofigure 5, the combustion proc-
ess takes place in two separate stages:

a) a first, pre-mixing stage that takes place in two
regions of the burner, indicated as P, that extend
symmetrically on either side of the plate 10 with re-
spect to the axis X-X of the burner, their contours
being delimited by the wall 7 and the plates 16. The
premixing action is achieved in a "cold" swirl (clock-
wise or anticlockwise depending on whether refer-
ence is made to the upper or lower part of the burner
in relation to its axis of symmetry X-X) with a "rich"
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stoichiometry that is not useful to produce a flame,
but that is suitable for considerably diluting the fuel
with the flow F1 of oxidising gas and for protecting
the burner from overheating by means of a film cool-
ing effect. This swirl is less strong in the event of
operation with low flow rates, but still sufficient to
induce the ignition of a particularly stable pilot flame
within a confined space and protected against strip-
ping by the external aerodynamics. In the case of a
high fuel gas flow rates, on the other hand, the swirl
fluid dynamics are such that the swirl is strongly re-
inforced and generates the best conditions for es-
tablishing a so-called "RQL" (Rich Quench Lean)
combustion;

b) a second combustion stage, that takes place in
the region immediately downstream of the burner,
indicated as C, where the premixing swirl tends to
reverse its direction of rotation and to become mixed
with the swirls of combustion agent F2 turning in the
opposite direction outside the burner. Good dilution
conditions are rapidly established with a vast area
of the oxidising fluid, giving rise to a flame that tends
to be compact and bluish in colour.

[0037] The jet of fuel gas emerges from the burner in
a direction lying crosswise to the burner’s axis, through
the duct 11 formed between the wall 7 and the deflector
plate 10 in front of the wall, before the holes 9 and the
corresponding nozzles 6 through which the fuel gas
comes out from the delivery pipe 4. The plate 10 may be
of various shapes, providing it serves the purpose of di-
verting the fuel gas in a direction crosswise to its axis.
Said gas flow laps all over the flame side of the burner
(i.e. the wall 7, the plate 10 and the plate 16), conse-
quently exerting a film cooling effect on these compo-
nents. The jet of gas also supports the formation of the
swirls in the previously-mentioned regions P, which are
consequently intensified in a manner proportional to the
heat rating and which are responsible for the partial
premixing of the combustion agent and the fuel gas re-
quired by the process.

[0038] Downstream of the stabiliser wings 18, an area
of local recirculation is created (turning anticlockwise
above the axis X-X and clockwise below said axis) that
guarantees a stable flame in any operating conditions.
In fact, the flame produced is anchored to the wings,
which representits hot point, and the consequent thermal
load on the wings is balanced by the heat extraction by
the flow of gas that laps over them on the inside (cooling
effect by impingement).

[0039] On the whole, it is evident that the main flame
of the burner has two symmetrical origins starting from
the two lateral hot points represented by the two stabiliser
wings 18 placed symmetrically on either side of the axis
of the burner.

[0040] The thermal protection afforded in this way af-
fects the whole burner unit, with the exception of the de-
flector plate 10 (which is cooled on the inside, by impinge-
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ment, by the jet of cold fuel gas) and the stabiliser wings
18 (which are also cooled by impingement on the inside),
as explained later on. This thermal protection enables
the component parts of the burner to be made of sheet
metal bent by plastic deformation, so the designand man-
ufacture of the burner's components can be rapidly
adapted to the various potential applications, since there
is no longer any need to construct dies in which to cast
them. Moreover, the resulting burner is extremely light-
weightand scarcely susceptible to temperature gradients
inside the metal, or any consequent strain and cracking.
The burner can thus be made in much larger dimensions
than is the case when the components have to be ob-
tained by casting, consequently enabling a reduction in
the dimensions of the other parts involved in the assem-
bly, e.g. the deflectors 5a used to produce the pressure
drop required.

[0041] The smooth distribution of the fuel gas is as-
sured mainly by the shape of the deflector plate 10, and
its position inside the burner. This aspect contributes to
a reduction in the temperature peaks and consequently
in the emission of pollutants (CO and NOXx).

[0042] The fuel gas is premixed very efficiently thanks
to the formation of the two symmetrical swirls P revolving
in opposite directions (see figure 5) supported by the jets
of fuel gas and combustion agent, and contained be-
tween the two parallel plates 16, i.e. in the lower pressure
zone created due to the effect of the volume of the burner
inside the duct. The characteristics of this low pressure
zone are suitably modified by the flow of the fuel gas that
modulates the burner’s capacity to feed a flow of com-
bustion agent for premixing depending on the power in-
volved, and consequently on the fuel’s flow rate and ve-
locity. In fact, the local pressure drop increases with the
increase in the flow rate or velocity of the fuel gas. In this
way, the burner achieves the particular feature thatit can
guarantee a wide range of adjustment because any in-
crease in the flow rate of the fuel delivered corresponds
to an increase in the flow rate of the combustion agent
for premixing.

[0043] The burner according to the invention has the
particular feature of synergically exploiting the pressure
and velocity gradients of both the oxidising fluid and the
fuel gas. In fact, thanks to the premixing stage, the
streamlining of the burner enables an efficient burning of
different types of fuel gas, however difficult they may be.
The limited availability of a fluid dynamic load in line with
the burner is put to maximum advantage exploiting the
majority of the natural swirls that form and containing as
far as possible the losses that are not useful for the pur-
poses of the aerodynamics essential to the process.
[0044] The pollutants emission, such as NOx and CO
emissions, is kept to negligible levels in a range of rating
variation in excess of 1:10.

[0045] In addition to the functional aspects of the com-
bustion process relating to the heating of the fluid and to
the environmental impact, no less important are the tech-
nological aspects of the strength and reliability of the
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components submitted to stress in a particularly aggres-
sive environment. The development of the burner has
duly borne these issues in mind, adapting both the proc-
ess and the streamlined components to the need to con-
tain the thermal stresses involved.

[0046] There may be variants and modifications of the
post-firing burner according to the present invention with-
out departing from the scope of the invention as set forth
in the following claims.

Claims
1. A post-firing burner unit comprising:

- atleast one fuel gas delivery pipe (4) lying cross
wires to the flow (F) of oxidising gas in a feed
duct (1) of a heat recovery steam generator,

- at least one row of fuel gas injector nozzles (6)
formed along said delivery pipe (4), the axis of
said nozzles corresponding to the axis (X) of the
burner,

characterized in that it comprises

- first fuel gas deflector means (7,10) for divert-
ing the fuel gas flow coming from said nozzles
(6) in a direction substantially orthogonal to the
burner axis (X), said first deflector means (7,10)
being attached to said fuel gas delivery pipe (4)
in front of said injector nozzles (6),

- second oxidising gas deflector means (14,18)
extending around a part of said delivery pipe (4)
and terminating at symmetrically opposite ends
of said first deflector means (7,10), said second
deflector means being designed to divide the
flow of oxidising gas into a first fraction (F1) for
mixing with the fuel gas flow coming from said
first deflector means (7,10) in at least one first
mixing region (P) inside the burner, where a
premixed flow of fuel gas and oxidising gas is
formed, and a second fraction (F2) for mixing
with said premixed flow in at least one second
mixing region (C) downstream of the burner.

2. A burner according to claim 1, wherein said first de-
flector means comprise a front conveying wall (7)
attached tangentially to said delivery pipe (4) in font
of said row of injector nozzles (6), corresponding
holes beingformedin said wall to enable the passage
of the fuel gas, and a deflector plate (10) attached
to said delivery pipe (4) parallel to said wall (7) and
spaced therefrom to define a duct (11) substantially
orthogonal to the burner axis (X) for conveying the
fuel gas towards two first mixing regions (P) located
at symmetrically opposite positions with respect to
the burner axis (X).
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A burner according to claims 1 or 2, wherein an in-
termediate channel (7a) is formed on said wall (7),
in front of said row of injector nozzles (6), said chan-
nel having sloping walls and being parallel to said
delivery pipe (4), corresponding ribbing (10a) of com-
plementary shape being formed on said deflector
plate (10) to define a sloping portion (11a) of said
duct (11).

A burner according to any of the previous claims,
wherein spacer means (12) are inserted between
said wall (7) and said deflector plate (10).

A burner according to claim 4, wherein said spacer
means comprise bushes (12) installed coaxially to
the holes (9) between said wall (7) and said plate
(10).

A burner according to any of the previous claims,
wherein said second deflector means comprise a
semicylindrical screen (15) substantially coaxial to
said delivery pipe (4) and arranged on the side dia-
metrically opposite the front fuel gas conveying wall
(7), a pair of parallel plates (16) extending from the
axial sides of said screen (15) and attached to sides
of the wall (7) that are symmetrically opposite one
another with respect to the burner axis (X), respec-
tive stabiliser wings (18) being attached to the front
sides of said two plates (16), a passage (19) being
formed between said wings (18) and the respective
plates (16) for distributing the flow of oxidising gas
in said two fractions (F1,F2) flowing in radial direc-
tions substantially opposite one another, one to-
wards the inside of the burner and the other towards
the outside of the burner downstream thereof.

Aburneraccording to claim 5, wherein said stabiliser
wings (18) slope with respect to said parallel plates
(16).

A burner according to any of the previous claims,
wherein its component parts are made of bent sheet
metal.

A burner according to any of the previous claims,
wherein said at least one fuel gas delivery pipe (4)
is installed on a frame (5) lying crosswise inside said
oxidising gas feed duct (1).

A burner according to any of the previous claims,
characterized in that said at least one fuel gas de-
livery pipe (4) delivers fuel gas to a row of other iden-
tical burners aligned along the axis of said pipe (4),
said frame (5) supporting several fuel gas delivery
pipes (4) and corresponding rows (3a,3b,3c,3d) of
parallel burners that together form an array (2) of
burners.
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11. Aburneraccording to claim 10, wherein fluid dynam-

ic deflector elements (5a) are installed between said
rows (3a,3b,3c,3d) of burners.
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