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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a pulverized
fuel burner that comprises a fuel feed pipe for injecting
a mixture of pulverized fuel and combustion air into a
furnace through a burner throat, a core air duct concen-
trically arranged within the fuel feed pipe, and a second-
ary air passage arranged externally of and coaxially with
the fuel feed pipe. Furthermore, there is a flame stabiliz-
ing ring disposed on the outlet of the fuel feed pipe, said
flame stabilizing ring comprising a flared section protrud-
ing toward the secondary air passage and a number of
teeth protruding toward the inside of the fuel feed pipe.

BACKGROUND OF THE INVENTION

[0002] Pulverized fuel burners are used in large coal-
fired boilers for injecting a mixture of pulverized coal and
combustion air into the furnace of the boiler. The coal-
air mixture ignites after the outlet of the fuel feed pipe so
as to form a flame in the furnace.

[0003] US-20100058961-A1 discloses an example of
a pulverized coal burner comprising a nozzle body
through which pulverized coal is injected into a furnace
together with combustion air. The nozzle body comprises
an outer sleeve and an inner sleeve arranged in and co-
axially of the outer sleeve whereby a fuel flow space is
formed between the outer andinner sleeves. Combustion
air is injected into the fuel flow discharging from the noz-
zle body, on the one hand axially from the inner sleeve
as tertiary air and on the other hand tangentially from the
secondary air channel surrounding the outlet of the fuel
feed nozzle. The outlet of the nozzle body is located quite
deep in the burner throat. In this burner, pulverized coal
and combustion air are made to mix up vigorously already
in the burner throat. To ensure good ignition and com-
bustion, secondary air is injected into the fuel flow with
an intensive tangential acceleration, which creates a re-
circulation flow close to the discharge area of the nozzle
body. Further, the tertiary air pipe arranged centrally in
the fuel flow space creates arecirculation flow in the cent-
er of the outlet of the nozzle body, thus stabilizing the
flame. In other words, the burner forms an internal recir-
culating flow downstream of the burner by means of ro-
tated combustion air (secondary air), and it also forms a
stable flame by blowing the pulverized fuel in the recir-
culating flow.

[0004] However, as there is no actual bluff body in the
above-mentioned burner, ignition takes place quite far
from the burner outlet, in practice about one to two meters
from the outlet of the fuel feed nozzle. Furthermore, as
the nozzle body is located quite deep in the burner throat,
pulverized coal tends to spread, promoted by the rota-
tional movement of the combustion air, onto the furnace
walls around the burner throat, thereby causing slagging
of the furnace walls.
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[0005] As all the combustion air is mixed with the fuel
in connection with the burner outlet, no effective NO,
reduction zones are created in the vicinity of the burner,
and reduction of nitrogen oxides has to be carried out by
staging the whole boiler, that is to say by using two-stage
combustion in the middle part of the boiler. Then, the total
stoichiometric ratio SR in the burner zone will be kept
around 0.8 and the NO, reduction will be carried out in
the center of the furnace. Due to good mixing, the nitro-
gen oxide reduction is quite efficient.

[0006] When using the above burners in a coal-fired
boiler, local hot spots tend to develop inside the furnace.
Consequently, flue gases arriving the upper parts of the
boiler may be so hot that they are likely to cause damage
in the heat transfer surfaces of superheaters.

[0007] EP-0314928-B1 discloses another type of pul-
verized coal burner, comprising a fuel tube through which
pulverized coal and combustion air are passed to a fur-
nace and a flame retainer disposed at the end of the fuel
tube. The flame retainer includes a flared tube and an
annular plate, having a plurality of radial inwards project-
ing parts equiangularly spaced from each other. The
flame retainer produces eddy flows inside the retainer so
that the pulverized coal is entrained into the eddy flows
and secondary air is also entrained from the outside to
ensure flame ignition.

[0008] The above flame retainer is composed of a plu-
rality of ceramic pieces and a plurality of metal fastener
elements. The structure is complicated and the assembly
comprises bolted joints. Flame retainers are usually
made of metal. In general, the flame temperatures may
be as high as 1200 to 1400 °C, and the mixture of pul-
verized coal and combustion air may flow at a rate of 15
m/s inside the fuel pipe. Burning of the flame retainer
may appear due to the high flame temperature, and re-
markable wear of the inwards projecting parts may ap-
pear due to collision with pulverized coal particles. There-
fore, it is necessary to frequently replace the flame re-
tainer with a fresh one.

[0009] When starting up a burner, high thermal stress-
es are developed in the flame retainer, and they are likely
to lead to plastic deformations of the flame retainer. At-
tempts have been made to reduce such thermal stresses
by adding cuts to the flame retainer or by splitting the
flame retainer into smaller segments. Modifications like
that cannot, however, fully remove the risk of plastic de-
formations, which after several load cycles are likely to
lead to formation and build-up of fissure.

[0010] EP-1741977-B1 discloses a pulverized coal
burner that comprises a core air pipe, a primary air and
pulverized coal feeding pipe, and a secondary air pipe
arranged concentrically to each other. The mouth region
of the primary air pipe comprises on the outside thereof
an air deflection groove and on the inside thereof a flame
stabilizing ring, which are formed as a one-piece com-
ponent. The one-piece component further comprises a
part of the primary air pipe. The component is fixed to
the primary air pipe by welding. A flame retainer like this
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is subject to the above discussed problems, such as plas-
tic deformations caused by thermal stress.

[0011] EP-1351017-A2 discloses a pulverized coal
burner comprising a pulverized coal nozzle for jetting a
mixture of pulverized coal and primary air, a secondary
air nozzle and a tertiary air nozzle, concentrically ar-
ranged around the outer periphery of the pulverized coal
nozzle, and a tube expanded portion at the end of the
partition wall separating two adjacent air nozzles. The
secondary air comes to be jetted outward by a guide
plate, and mixing of the secondary air and the tertiary air
with the pulverized coal is delayed, whereby the occur-
rence of NOx can be decreased. The guide plate is aring
disposed in an outlet region of the secondary air nozzle.
The ring has a taper-shaped ring portion for guiding a
part of the secondary air in a radially outward direction.
The burner does not contain a core air duct that would
act as a bluff body for the mixture of pulverized coal and
primary air jetted out from the pulverized coal nozzle. EP-
1580486-A1 discloses a burner having a primary nozzle,
a secondary nozzle, a tertiary nozzle, and a partition wall
partitioning the secondary nozzle and the tertiary nozzle
and having a flow path change member provided there-
on. The partition wall is formed so as to be movable in
parallel to the burner axis to control the jetting speeds
and flow rates of secondary air and tertiary air. The par-
tition wall is composed of a fixed wall and a movable wall.

SUMMARY OF THE INVENTION

[0012] The objectofthe invention is to solve, or atleast
to reduce, the problems of prior art. In particular, an object
is to provide a burner that improves the stability of the
flame, the uniformity of the temperature distribution and
the efficiency of combustion in a coal-fired boiler. A fur-
ther object is to provide a burner with an heat and wear
resistant and long lasting flame stabilizing ring.

[0013] The pulverized fuel burner of the presentinven-
tion comprises a fuel feed pipe for injecting a mixture of
pulverized fuel and combustion air into a furnace through
a burner throat, a core air duct concentrically arranged
within the fuel feed pipe, and a secondary air passage
arranged externally of and coaxially with the fuel feed
pipe. A flame stabilizing ring is disposed on the outlet of
the fuel feed pipe, said flame stabilizing ring comprising
a flared section protruding toward the secondary air pas-
sage and a number of teeth protruding toward the inside
of the fuel feed pipe. The flared section of the flame sta-
bilizing ring has a smoothly curved cross section, or pro-
file, with a thickness that reduces smoothly toward the
rim of the flared section.

[0014] It has been found that smoothly curved cross
section of the flared section reduces thermal stresses
induced in the flame stabilizing ring during the start-up
and during regular operation of the burner. The flame-
facing frontal surface of flame stabilizing ring is likely to
heat up to a higher temperature than the rear surface of
the flame stabilizing ring facing the secondary air pas-
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sage. Calculations have proved that thermal stresses in-
duced in the new structure are remarkably lower than
those induced in conventional flame retainer structures.
Decrease of thermal stresses will lead to better durability
and longer lifetime of flame stabilizing ring. The new
structure also allows heat expansion of the flame stabi-
lizing ring without risk of damage.

[0015] Advantageously, the burner nozzle should be
dimensioned so that the velocity of the secondary air at
the narrowest point of the secondary air flow passage is
in the range of 50 to 70 m/s, preferably about 60 m/s.
High-velocity secondary air creates a strong turbulent
recirculation flow downstream of the flame stabilizing
ring, which leads to quick ignition and a hot flame. Thus
the properties of the new burner comprise quick fuel ig-
nition near the flame stabilizing ring and quick mixing of
the secondary air with the already ignited flame. Together
these twofeatures lead to an extremely hot and efficiently
burning flame. Quick mixing of secondary air with the
coal-air mixture can be further secured by setting the
conical angle of the burner throat to a value of about 10°
- 15°, preferably about 10° - 12°. Furthermore, the sec-
ondary air flow should have a strong swirl, i.e. the swirl
number S of the tangentially flowing air should be in the
range of 1.0 to 2.0. Swirl number S characterizes the
ratio of tangential to axial momentum of the air flow.
[0016] The flame stabilizing ring ignites the fuel right
in the vicinity of the burner nozzle; to be more precise,
the fuel is ignited within the recirculation flow generated
inside the flame stabilizing ring. As a result of improved
ignition, the burning degree of coal increases and, con-
sequently, flue gas temperatures in the furnace upper
parts decrease by about 40 - 80 °C, which increases boil-
er efficiency. Due to enhanced burning in the burner
zone, flue gases are at lower temperature when entering
the superheaters and also the temperature distribution
within flue gases is more uniform. Consequently, the ma-
terial temperatures of the superheater and reheaters will
be kept lower and more uniform. Experiences show that
this will result in remarkable reduction of material dam-
ages in the heating surfaces.

[0017] Furthermore, improved flame ignition together
with improved burning enable reduction of boiler mini-
mum load from a level of 60% to a level of 20 - 35%.
Carbon monoxide emissions will also decrease as a re-
sult of improved ignition.

[0018] Especially when using natural gas as fuel, the
quicker flame ignition tends to cause exceptionally strong
thermal radiation into the flame stabilizing ring. Conse-
quently, conventional flame stabilizing rings would be de-
stroyed quite fast. Due to the smoothly curved profile and
smoothly reducing thickness of the flared section, the
flame stabilizing ring of the present invention endures
heat and thermal stress better than conventional flame
stabilizing rings.

[0019] According to one aspect of the invention, the
flared section is provided with an elliptically contoured
frontal surface and a circularly contoured rear surface.
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[0020] Advantageously, the outlet of the fuel feed pipe,
or its extension, is flush with the narrowest area of the
burner throat.

[0021] Advantageously, the flame stabilizing ring com-
prises a tubular section and the fuel feed pipe comprises
a thinned end section, which tubular section and thinned
end section are arranged one within the other and locked
to each other by means of a locking ring. The locking ring
may comprise a first annular flange fitted in a first annular
slot in the flame stabilizing ring and a second annular
flange fitted in a second annular slot in the fuel feed pipe.
[0022] The teeth of the flame stabilizing ring may be
secured between a collar formed in the flame stabilizing
ring and the end of the fuel feed pipe.

[0023] In another embodiment of the invention, the
flame stabilizing ring comprises a teeth retaining ring in
which the teeth are fastened. The teeth retaining ring is
preferably fixed to the end of the fuel feed pipe and at
least partly surrounded by the tubular section of the flame
stabilizing ring.

[0024] According to a further aspect of the invention,
the flared section of the flame stabilizing ring is provided
with a number of integral cooling ribs formed on the rear
surface of the flared section facing the secondary air pas-
sage.

[0025] Optionally, a cooling air guide sleeve may be
arranged to surround at least a part of the locking ring,
tubular section and cooling ribs to force air to flow over
the locking ring, along the surface of the tubular section
and through the spaces between the cooling ribs in order
to cool the flame stabilizing ring.

[0026] The other objects and the advantages of the
present invention will be apparent from the following de-
scription concerning the preferred embodiments of the
invention

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] Below the invention is explained in detail with
references to the enclosed drawings.

FIG. 1 is a partly broken side view of a pulverized
fuel burner according to prior art.

FIG. 2 is a cross sectional side view of the nozzle
area of a burner according to the present invention.

FIG. 3 is an isometric view of a flame stabilizing ring
fixed to the outlet of a fuel feed pipe.

FIG. 4 is a side view of the cross section of the flame
stabilizing ring of FIG. 3.

FIG. 5 is an isometric view of a tooth used in the
flame stabilizing ring of FIG. 4.

FIG. 6 is a side view of the cross section of a second
embodiment of flame stabilizing ring.
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FIG. 7 is an isometric view of a tooth used in the
flame stabilizing ring of FIG. 6.

FIG. 8 is an isometric view of a third embodiment of
a flame stabilizing ring fixed to a fuel feed pipe.

FIG. 9 is a side view of the cross section of the flame
stabilizing ring of FIG. 8.

FIG. 10 is a cross sectional side view of an embod-
iment comprising a cooling air guide sleeve.

DETAILED DESCRIPTION

[0028] FIG. 1 shows, in a partly broken side view, a
pulverized fuel burner known of the prior art. The burner
comprises a burner nozzle 1 installed in connection with
a burner throat 2 arranged in the wall of a furnace 3. In
this particular case the burner throat 2 has a conically
contracting inlet section 2a, a short cylindrical section 2b,
and a conically broadening outlet section 2c which opens
into the furnace 3. The outlet 1a of the burner nozzle 1
is located in the conically contracting section 2a so that
the fuel-air mixture and the secondary combustion air get
into contact with each other in the burner throat 2 before
entering the furnace 3.

[0029] The burner nozzle 1 comprises a fuel feed pipe
4, a core air duct 5 concentrically arranged within the fuel
feed pipe 4, and a bipartite secondary air passage 13,
14 coaxially surrounding the tapered end of the fuel feed
pipe 4. Both the fuel feed pipe 4 and the core air duct 5
taper toward the outlet 1a of the burner nozzle 1. An
annular fuel flow space 6 is confined between the fuel
feed pipe 4 and the core air duct 5.

[0030] The secondary air passage 13, 14 is provided
with an annular partition wall 15 that divides the second-
ary air passage into an outer secondary air passage 13
and an inner secondary air passage 14. The outer sec-
ondary air passage 13 is provided with a first swirl gen-
erator 16 and the inner secondary air passage 14 is pro-
vided with a second swirl generator 17. These two swirl
generators 16, 17 apply a rotational or curling movement
to the secondary air flow entering the outer or the inner
secondary air passage 13, 14, respectively.

[0031] The fuel feed pipe 4 is in communication with a
fuel inlet 7, the core air duct 5 is in communication with
a core air inlet 9, and the secondary air passage 13, 14
is in communication with a secondary air inlet 18.
[0032] A mixture of pulverized fuel and primary air is
supplied to the fuel feed pipe 4 via the fuel inlet 7, which
is located tangentially in relation to the fuel feed pipe 4.
The fuel-air mixture is released to the burner throat 2 via
the outlet of the fuel feed pipe 4. Two successive sec-
ondary air flows are tangentially mixed with the freshly
released fuel-air mixture right after the outlet of the fuel
feed pipe 4. At the same time, a core air flow is supplied
centrally into the outflowing fuel-air mixture. Hence, the
burner nozzle 1 induces an internal recirculating flow



7 EP 2 592 341 B1 8

downstream of the burner nozzle 1 by means of rotated
secondary air and creates a stable flame by blowing the
pulverized fuel in the recirculating flow.

[0033] The core air duct 5 also accommodates some
gas lances 10 and an oil lance 11. Gaseous fuel may be
supplied to the gas lances 10 via a gas ring 12 to enable
combustion of alternative fuels, such as natural gas. The
gas lances 10 or the oil lance 11 are used for flame ig-
nition at start-up.

[0034] As there is no actual flame stabilizing element,
or bluff body, at the outlet of the fuel feed pipe 4, flame
ignition takes place quite far from the burner nozzle outlet
1a, in practice about 1 to 2 meters from the burner nozzle
outlet 1a. In a boiler comprising a plurality of burners like
this arranged on the opposite walls of the furnace this
may cause uneven burning and uneven temperature dis-
tribution. If the flue gases are too hot when entering the
upper parts of the boiler, they may cause damages on
the heat transfer surfaces of superheaters located in the
flow path of flue gases.

[0035] Furthermore, as the burner nozzle 1 is located
quite deep inside the burner throat 2, pulverized fuel
tends to spread, urged by the tangentially blowing sec-
ondary air flows, onto the furnace walls surrounding the
burner throat 2, whereby the pulverized fuel may form
slag on the inner walls of the furnace.

[0036] In accordance with the present invention, these
problems can be solved by modifying the burner nozzle,
e.g. by providing the burner with additional structural el-
ements, an example of which is shown in FIG. 2.
[0037] First of all, the fuel feed pipe 4 is provided with
a cylindrical extension 4a that brings the outlet of the fuel
feed pipe 4 flush with the narrowest area 2b of the burner
throat 2. Correspondingly, the core air duct 5 is also pro-
vided with a cylindrical extension 5a so that these two
extensions 4a and 5a increase the length of the fuel flow
space 6 so much that the outlet 1a of the burner nozzle
1is now located closer to the furnace 3 in the area of the
cylindrical section 2b of the burner throat 2. The conical
angle of the conically broadening outlet section 2c of the
burner throat 2 is preferably in the range of 10° to 12°.
The gas lances 10 and the oil lance 11 are also length-
ened to extend up to the outlet of the fuel feed pipe 4.
[0038] Secondly, the outlet of the fuel feed pipe 4 is
provided with a flame stabilizing ring 20 of a totally novel
construction. The flame stabilizing ring 20 comprises a
flared section 21 that protrudes toward the secondary air
passage 13 and a number of spaced teeth 22 that pro-
trude toward the inside of the extended fuel feed pipe 4a.
The secondary air passage may consist of only one pas-
sage 13 or of two passages 13, 14 as in FIG. 1. The
velocity of the secondary air in the annular space be-
tween the burner throat 2 and the flame stabilizing ring
20 should be set in the range of 50 to 70 m/s, preferably
about 60 m/s.

[0039] The new burner may be operated without any
core air or with a very small flow of core air, the velocity
ofthe core air being in the range of 0 to 10 m/s. The major
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function of the core air duct 5 is to act as a bluff body that
enhances the flame stabilization. Core air is needed dur-
ing the light-up when the flame is ignited with the aid of
gas lances or oil lance but otherwise the core air duct is
mainly closed during pulverized coal firing.

[0040] Resulting from the above-mentioned modifica-
tions in the burner structure, the overall heat transfer rate
of the furnace is enhanced. Increase of heat transfer rate
with the new burners reduces the gas temperatures in
the upper parts of the boiler. Even though the decrease
of gas temperature might be low, e.g. about 40 to 70 °C,
it may improve the duration of the heat transfer surfaces
in the upper parts of the boiler. Furthermore, combustion
is boosted and the flame is ignited closer to the burner
outlet than before when using burners of the new type.
[0041] FIG. 3 shows a first embodiment of the new
flame stabilizing ring 20 disposed at the end of the fuel
feed pipe 4a. The flame stabilizing ring 20 comprises an
outwardly flared section 21, a number of equally spaced,
inwardly directed teeth 22 of a ceramic material, and a
tubular section 23, which is fixed to the fuel feed pipe 4a
by a locking ring 27 surrounding the joint between the
two components 20, 4a.

[0042] FIG.4 shows enlarged the cross section, or pro-
file, of the flame stabilizing ring 20. The figure also shows
how the flame stabilizing ring 20 is fastened onto the end
of the fuel feed pipe 4a. The flared section 21 of the flame
stabilizing ring 20 has a smoothly curved, outward thin-
ning shape such that the thickness d of the cross section
reduces smoothly toward the rim 24 of the flared section
21. Advantageously, the flared section 21 has an ellipti-
cally contoured frontal surface 35 and a circularly con-
toured rear surface 36.

[0043] The fuel feed pipe 4a comprises a thinned end
section 26 and the tubular section 23 of the flame stabi-
lizing ring 20 is arranged to surround the thinned end
section 26. The outside diameter of the tubular section
23 corresponds to the outer diameter of the fuel feed pipe
4a, and the inner diameter of the tubular section 23 cor-
responds to the outer diameter of the thinned end section
26. The flame stabilizing ring 20 and the fuel feed pipe
4a are fixed to each other by means of a locking ring 27
that comprises a first annular flange 28 engaging a first
annular slot formed on the outer surface of the tubular
section 23 and a second angular flange 29 engaging a
second annular slot formed on the outer surface of the
fuel feed pipe 4a.

[0044] A plurality of ceramic teeth 22 are clamped be-
tween a collar 30 formed in the inner wall of the flame
stabilizing ring 20 and the end of the fuel feed pipe 4a.
FIG. 5 shows an example of a ceramic tooth 22 that can
be placed in a hollow formed in the collar 30. The lateral
upper ends of the tooth 22 are each provided with a lug
31 to ensure the locking of the tooth 22 in the hollow.
[0045] The flame stabilizing ring 20 can be made of
the same heat-resisting steel as the fuel feed pipe 4, 4a.
The flame stabilizing ring 20 may be one piece or com-
posed of a number of identical segments, which can be
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manufactured for instance by die casting. The teeth 22
are preferably made of heat-resisting ceramics, such as
silicon carbide, etc.

[0046] The heat of the flame raises the temperature of
the flame stabilizing ring 20, especially on the frontal sur-
face 35 of the flared section 21. As the heat-resistant
steel of the flame stabilizing ring 20 is of poor thermal
conductivity, temperature differences build up between
the frontal surface 35 and the rear surface 36 of the flared
section 21, as well as between the flared section 21 and
the tubular section 23 of the flame stabilizing ring 20. As
there are no unrounded angles or bulky stiffening mem-
bers in the new flame stabilizing ring 20, the structure is
more resilient than flame stabilizing rings of prior art. As
there are no fastening screws penetrating the flame sta-
bilizing ring 20 and the fuel feed pipe 4a, less thermal
stress is induced in the new structure. The smoothly
curved, outward thinning cross-section of the flared sec-
tion 21 as well as fixing the flame stabilizing ring 20 to
the fuel feed pipe 4a by a locking ring 27 located at a
distance from the flame enable heat expansion and re-
versible deformation in the flame stabilizing ring 20.
[0047] FIG. 6 shows an alternative way of fixing the
teeth 22 to the flame stabilizing ring 20. In this case, the
flame stabilizing ring 20 comprises a teeth retaining ring
32 which is fastened to the end of the thinned section 26
of the fuel feed pipe 4a and surrounded by the flared
section 21 and the tubular section 23 of the flame stabi-
lizing ring 20. The structure of the teeth 22 used in this
construction is shown in FIG. 7. The upper longitudinal
sides of the tooth 22 are each provided with a flange 33
to ensure the locking of the tooth 22 in a hollow, or groove,
formed in the teeth retaining ring 32.

[0048] FIGS. 8 and 9 show a flame stabilizing ring 20
provided with integral cooling ribs 34 spaced with regular
distances on the rear surface 36 of the flared section 21,
that is to say, on the surface facing the secondary air
passage 13. The secondary air flowing past the rear sur-
face 36 of the flared section 21 flushes the spaces be-
tween the ribs 34 and thereby cools the rear surface 36
ofthe flared section 21. The cooling ribs 34 can be formed
in connection with the manufacture of the flared section
21, e.g. by die casting, but also other methods known in
the art can be used. As the cooling ribs 34 reinforce the
structure, the thickness of the flared section 21 can be
reduced.

[0049] FIG. 10 shows a flame stabilizing ring 20 pro-
vided with further improved cooling. A cooling air guide
sleeve 37 is fixed above the flame stabilizing ring 20 to
cover the cooling ribs 34, the tubular section 23 and the
locking ring 27. The cooling air guide sleeve 37 is ar-
ranged so that it deflects a part of the secondary air flow-
ing in the secondary air passage 13 to stream over the
locking ring 27, along the surface of the tubular section
23 and through the spaces between the cooling ribs 34.
[0050] As the thermal load applied to the cooling air
guide sleeve 37 is lower than that applied to the flame
stabilizing ring 20, the cooling air guide sleeve 37 may
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be thinner and made of cheaper material than the fuel
feed pipe 4a and the flame stabilizing ring 20. The cooling
air guide sleeve 37 can be made e.g. out of sheet metal
by spinning.

[0051] While the presentinvention has been described
with reference to the details of the embodiments shown
in the drawings, it will be understood that many modifi-
cations will be apparentto those of ordinary skill in the art.

Claims
1. A pulverized fuel burner comprising:

- a fuel feed pipe (4, 4a) for injecting a mixture
of pulverized fuel and combustion air into a fur-
nace (3) through a burner throat (2);

- acore air duct (5) concentrically arranged with-
in the fuel feed pipe (4, 4a);

- a secondary air passage (13, 14) arranged ex-
ternally of and coaxially with the fuel feed pipe
(4, 4a);

- a flame stabilizing ring (20) disposed on the
outlet of the fuel feed pipe (4, 4a), said flame
stabilizing ring (20) comprising a flared section
(21) protruding toward the secondary air pas-
sage (13) and a number of teeth (22) protruding
toward the inside of the fuel feed pipe (4, 4a),

characterized in that the flared section (21) of the
flame stabilizing ring (20) has a smoothly curved
cross section with a thickness (d) that reduces
smoothly toward the rim (24) of the flared section
(21), and that the flame stabilizing ring (20) compris-
es a tubular section (23) and the fuel feed pipe (4a)
comprises a thinned end section (26), which tubular
section (23) and thinned end section (26) are ar-
ranged one within the other and locked to each other
by means of a locking ring (27).

2. A pulverized fuel burner according to claim 1, char-
acterized in that the flared section (21) is provided
with an elliptically contoured frontal surface (35) and
a circularly contoured rear surface (36).

3. A pulverized fuel burner according to claim 1 or 2,
characterized in that the outlet of the fuel feed pipe
(4), or its extension (4a), is flush with the narrowest
area (2b) of the burner throat (2).

4. A pulverized fuel burner according to any one of the
preceding claims, characterized in that the locking
ring (27) comprises a first annular flange (28) fitted
in a first annular slot in the flame stabilizing ring (20)
and a second annular flange (29) fitted in a second
annular slot in the fuel feed pipe (4a).

5. A pulverized fuel burner according to any one of the
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preceding claims, characterized in that each tooth
(22) is secured between a collar (30) formed in the
flame stabilizing ring (20) and the end of the fuel feed
pipe (4a).

A pulverized fuel burner according to any one of
claims 1 to 4, characterized in that the flame sta-
bilizing ring (20) comprises a teeth retaining ring (32)
in which each tooth (22) is fastened.

A pulverized fuel burner according to claim 6, char-
acterized in that the teeth retaining ring (32) is fixed
on the end of the fuel feed pipe (4a) and at least
partly surrounded by the tubular section (26) of the
flame stabilizing ring (20).

A pulverized fuel burner according to any one of the
preceding claims, characterized in that the flared
section (21) of the flame stabilizing ring (20) is pro-
vided with a number of integral cooling ribs (34)
formed on the rear surface (36) facing the secondary
air passage (13).

A pulverized fuel burner according to claim 8, char-
acterized in that there is a cooling air guide sleeve
(37) arranged concentrically above the locking ring
(27), the tubular section (23) and the cooling ribs (34)
to force secondary air to flow over the locking ring
(27), along the surface of the tubular section (23)
and through the spaces between the cooling ribs (34)
in order to cool the flame stabilizing ring (20).

Patentanspriiche

Pulverbrennstoffbrenner, der Folgendes umfasst:

- ein Kraftstoffzuleitungsrohr (4, 4a) zum Einbla-
sen eines Gemisches aus pulverisiertem Brenn-
stoff und Verbrennungsluft in einen Ofen (3)
durch einen Brennerhals (2);

- einen Kernluftkanal (5), der konzentrisch in-
nerhalb des Kraftstoffzuleitungsrohres (4, 4a)
angeordnet ist;

- einen Sekundarluftdurchgang (13, 14), der au-
Rerhalb des Kraftstoffzuleitungsrohres (4, 4a)
und koaxial zu dem Kraftstoffzuleitungsrohr (4,
4a) angeordnet ist;

- einen Flammenstabilisierungsring (20), deram
Auslass des Kraftstoffzuleitungsrohres (4, 4a)
angeordnet ist, wobei der Flammenstabilisie-
rungsring (20) eine aufgeweitete Sektion (21)
umfasst, die in Richtung des Sekundarluftdurch-
gangs (13) hervorsteht, und eine Anzahl von
Zahnen (22) umfasst, die in Richtung der Innen-
seite des Kraftstoffzuleitungsrohres (4, 4a) her-
vorstehen,
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dadurch gekennzeichnet, dass die aufgeweitete
Sektion (21) des Flammenstabilisierungsrings (20)
einen gleichmaBig gekrimmten Querschnitt mit ei-
ner Dicke (d) hat, die gleichmaRig in Richtung des
Randes (24) der aufgeweiteten Sektion (21) kleiner
wird, und dass der Flammenstabilisierungsring (20)
eine réhrenférmige Sektion (23) umfasst und das
Kraftstoffzuleitungsrohr (4a) eine ausgediinnte End-
sektion (26) umfasst, wobei die rohrenférmige Sek-
tion (23) und die ausgediinnte Endsektion (26) in-
einander angeordnet sind und mittels eines Verrie-
gelungsrings (27) miteinander verriegelt sind.

Pulverbrennstofforenner nach Anspruch 1, dadurch
gekennzeichnet, dass die aufgeweitete Sektion
(21) mit einer elliptisch konturierten Vorderseite (35)
und einer kreisférmig konturierten Rickseite (36)
versehen ist.

Pulverbrennstofforenner nach Anspruch 1 oder 2,
dadurch gekennzeichnet, dass der Auslass des
Kraftstoffzuleitungsrohres (4), oder seine Verlange-
rung (4a), mit dem schmalsten Bereich des Brenner-
halses (2) blindig abschlieft.

Pulverbrennstoffbrenner nach einem der vorange-
henden Anspriiche, dadurch gekennzeichnet,
dass der Verriegelungsring (27) einen ersten ring-
férmigen Flansch (28) umfasst, der in einen ersten
ringférmigen Schlitz in dem Flammenstabilisie-
rungsring (20) eingepasstist, und einen zweiten ring-
férmigen Flansch (29) umfasst, der in einen zweiten
ringférmigen Schlitz in dem Kraftstoffzuleitungsrohr
(4a) eingepasst ist.

Pulverbrennstoffbrenner nach einem der vorange-
henden Anspriiche, dadurch gekennzeichnet,
dass jeder Zahn (22) zwischen einem Bund (30),
der in dem Flammenstabilisierungsring (20) ausge-
bildetist, und dem Ende des Kraftstoffzuleitungsroh-
res (4a) gesichert ist.

Pulverbrennstofforenner nach einem der Anspriiche
1 bis 4, dadurch gekennzeichnet, dass der Flam-
menstabilisierungsring (20) einen Zahnhaltering
(32) umfasst, in dem jeder Zahn (22) befestigt ist.

Pulverbrennstofforenner nach Anspruch 6, dadurch
gekennzeichnet, dass der Zahnhaltering (32) an
dem Ende des Kraftstoffzuleitungsrohrs (4a) befes-
tigt ist und mindestens teilweise von der réhrenfor-
migen Sektion (26) des Flammenstabilisierungs-
rings (20) umgeben ist.

Pulverbrennstoffbrenner nach einem der vorange-
henden Anspriiche, dadurch gekennzeichnet,
dass die aufgeweitete Sektion (21) des Flammen-
stabilisierungsrings (20) mit einer Anzahl integraler
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Kuhlrippen (34) versehen ist, die auf die Riickseite
(36) ausgebildet sind und dem Sekundarluftdurch-
gang (13) zugewandt sind.

Pulverbrennstoffbrenner nach Anspruch 8, dadurch
gekennzeichnet, dass eine Kihlluftfiihrungshiilse
(37) vorhanden ist, die konzentrisch Gber dem Ver-
riegelungsring (27), der réhrenférmigen Sektion (23)
und den Kihlrippen (34) angeordnet ist, um Sekun-
darluft zu veranlassen, Uber den Verriegelungsring
(27), entlang der Oberflache der réhrenférmigen
Sektion (23) und durch die Rdume zwischen den
Kuhlrippen (34) zu strdomen, um den Flammenstabi-
lisierungsring (20) zu kihlen.

Revendications

Braleur a combustible pulvérisé comprenant :

- un tube d’alimentation en combustible (4, 4a)
pour injecter un mélange de combustible pulvé-
risé et de I'air de combustion dans un four (3) a
travers une buse de brileur (2) ;

- un conduit d’air central (5) disposé concentri-
quement a l'intérieur du tube d’alimentation en
combustible (4, 4a) ;

- un passage d’air secondaire (13, 14) disposé
vers I'extérieur du tube d’alimentation en com-
bustible (4, 4a) et coaxialement a celui-ci ;

- un anneau de stabilisation de flamme (20) dis-
posé surla sortie du tube d’alimentation en com-
bustible (4, 4a), ledit anneau de stabilisation de
flamme (20) comprenant une section évasée
(21) faisant saillie vers le passage d’air secon-
daire (13) et plusieurs dents (22) faisant saillie
vers lintérieur du tube d’alimentation en com-
bustible (4, 4a),

caractérisé en ce que la section évasée (21) de
'anneau de stabilisation de flamme (20) présente
une section transversale légérement incurvée d’'une
épaisseur (d) qui se réduit Ilégerement vers la péri-
phérie (24) de la section évasée (21), et en ce que
'anneau de stabilisation de flamme (20) comprend
une section tubulaire (23) et le tube d’alimentation
en combustible (4a) comprend une section d’extré-
mité affinée (26), lesquelles section tubulaire (23) et
section d’extrémité affinée (26) sont disposées I'une
a l'intérieur de l'autre, et bloquées mutuellement au
moyen d’une bague de verrouillage (27).

Braleur a combustible pulvérisé selon la revendica-
tion 1, caractérisé en ce que la section évasée (21)
est pourvue d’'une surface frontale elliptiquement
profilée (35) et d’'une surface arriére circulairement
profilée (36).
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3.

Braleur a combustible pulvérisé selon la revendica-
tion 1 ou 2, caractérisé en ce que la sortie du tube
d’alimentation en combustible (4) ou son extension
(4a), affleure la zone la plus étroite (2b) de la buse
de braleur (2).

Braleur a combustible pulvérisé selon'une quelcon-
que des revendications précédentes, caractérisé
en ce que la bague de verrouillage (27) comprend
une premiére bride annulaire (28) montée dans une
premiére fente annulaire dans I'anneau de stabilisa-
tion de flamme (20) et une seconde bride annulaire
(29) montée dans une seconde fente annulaire dans
le tube d’alimentation en combustible (4a).

Braleur a combustible pulvérisé selon'une quelcon-
que des revendications précédentes, caractérisé
en ce que chaque dent (22) est maintenue entre un
collier (30), formé dans I'anneau de stabilisation de
flamme (20) et I'extrémité du tube d’alimentation en
combustible (4a).

Braleur a combustible pulvérisé selon'une quelcon-
que des revendications 1 a4, caractérisé en ce que
I'anneau de stabilisation de flamme (20) comprend
une bague de retenue de dents (32) dans laquelle
chaque dent (22) est fixée.

Braleur a combustible pulvérisé selon la revendica-
tion 6, caractérisé en ce que la bague de retenue
de dents (32) est fixée sur I'extrémité du tube d’ali-
mentation en combustible (4a) et au moins partiel-
lement entourée par la section tubulaire (26) de I'an-
neau de stabilisation de flamme (20).

Braleur a combustible pulvérisé selon'une quelcon-
que des revendications précédentes, caractérisé
en ce que la section évasée (21) de I'anneau de
stabilisation de flamme (20) est munie de plusieurs
nervures de refroidissement intégrées (34), formées
sur la surface arriére (36), face au passage d’air se-
condaire (13).

Braleur a combustible pulvérisé selon la revendica-
tion 8, caractérisé en ce qu’un manchon de guidage
d’air de refroidissement (37) est disposé concentri-
quementau-dessus de labague de verrouillage (27),
la section tubulaire (23) et les nervures de refroidis-
sement (34), pour forcer I'air secondaire a circuler
surlabague de verrouillage (27), le long de la surface
de la section tubulaire (23) et a travers les espaces
meénageés entre les nervures de refroidissement (34),
de maniére a refroidir 'anneau de stabilisation de
flamme (20).
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