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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a burner, par-
ticularly relates to a fuel distribution device for powdered
coal and a burner with the fuel distribution device, as
known from, for example, DE 36 12 682 and US 2 364
633 A.

BACKGROUND

[0002] It is found that there are various factors that may
cause an unstable operation of a gasification apparatus,
and one common condition is an unexpected feeding in-
terruption of coal material such that an uneven distribu-
tion of coal at the outlet of the powder channel is occurred.
As a result, the local oxygen-coal ratio increases sharply
and therefore the gasification apparatus will be over heat-
ed locally, which consequently may lead to a concatena-
tion of shut down of the system or even a damage to the
gasification apparatus during operation. This will cause
a severely negative impact on the safety, stability and
cost-efficiency of the gasification apparatus.
[0003] In the known gasifying coal technology, Texaco
Co. provides a single burner arranged in atop position
and utilizing coal-water slurry as its fuel, which includes
three channels for transporting combustion materials: a
central channel for oxygen, a second channel for coal-
water slurry and an outermost channel again for oxygen.
When the coal-water slurry feeding in the second channel
is suddenly interrupted, the flow of the coal slurry at the
burner nozzles will decrease sharply and inevitably result
in shut down of the system. Furthermore, the interruption
of coal feeding results in increasing of oxygen-coal ratio
instantly, in turn increasing of the temperature of the fur-
nace and aggravating the oxidative corrosion therein,
which will cause disadvantageous effects on the furnace
wall and the burner.
[0004] Shell Co. provides a powdered coal gasifying
burner which utilizes powdered coal as a fuel. The ap-
paratus burning the powdered coal is configured as four
separated burners which are arranged at the middle or
lower part of the furnace cavity evenly along a circum-
ference direction, and these four burners produce flames
opposed to one another in the furnace cavity, and the
synthesis gas as a resultant is discharged from the upper
end of the gasifying furnace while the slag is discharged
from the lower end. In this apparatus, each burner has
an independent feeding conduit and a corresponding
control system, such that upon interruption of feeding
coal of one feeding conduit, the other burner symmetri-
cally opposed thereto can be shut down and the rest two
burners in opposed positions remain to work to ensure
the uniformity of the temperature field in the furnace,
which may prevent a damage to the elements due to a
deviant combustion. However, the even arrangement of
four burners in the furnace cavity requires a precise man-

ufacturing and installation of the burners; and moreover,
the above-mentioned arrangement cannot give a solu-
tion to the problem that the interruptions of coal feeding
are occurred in two feeding conduit of burners located in
asymmetric positions at the same time, resulting in the
deviant combustion, the oxygen-coal ratio sharply in-
creased and the temperature of the furnace increased,
therefore the oxidative corrosion will be aggravated and
the furnace wall and the burner may still be damaged.
[0005] The applicant of this application disclosed a
swirl burner for combustible powder under CN invention
patent publication No. CN1710333A, which comprises
2-5 powder tubes arranged in a powder channel of the
burner and distributed evenly along a circumference di-
rection of the powder channel. The object of the invention
is to adjust the workload of burner by adjusting the supply
amount of the powders via increasing or reducing the
tubes, and to prolong the service life of burner by opti-
mizing the cooling effects by means of a multi-compart-
ment cooling mechanism. However, there also exist in
said powder burner similar problems that, in the event
that one or several powder tubes fail or the feeding there-
of is interrupted, the non-uniform burning is occurred at
the outlet of the powder channel, resulting in higher tem-
perature of the furnace, which will in turn destroy the fur-
nace wall and the burner.

SUMMARY OF THE INVENTION

[0006] The primary object of the present invention is
to overcome the defects in the prior arts by means of
providing a fuel distribution device for a burner, in partic-
ular for a powdered coal burner. The fuel distribution de-
vice is designed to provide an even distribution of fuel at
an outlet end of the device even in the event of failure of
one or several of fuel feeding pipes or the interruption of
feeding thereof.
[0007] Therefore, the present invention provides a fuel
distribution device for a burner, comprising an inlet end,
an outlet end and a distribution channel extending ther-
ebetween as well as n fuel feeding tubes extending from
the inlet end into the distribution channel, wherein the
outlet end is provided with n groups of distribution open-
ings, each of the groups includes m distribution openings
distributed evenly along a circumference direction of the
outlet end; each of the fuel feeding tubes is divided into
m feeding branch pipes extending therefrom, and the m
feeding branch pipes extending from each of the fuel
feeding tubes are communicated with the m distribution
openings of each group respectively, wherein m, n are
positive integers greater than or equal to 2. As a result,
there is an interval angle of 360°/m formed between the
respective outlets of any two adjacent branch pipes of
the m feeding branch pipes extending from each of the
feeding tubes. In the event that one or more of the n fuel
feeding tubes is in failure or the fuel feeding thereof is
interrupted, such configuration of the fuel distribution de-
vice is able to maintain an even distribution of fuel such
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as powdered coals at the outlet end of the fuel distribution
device by the respective m feeding branch pipes of the
rest fuel feeding tubes.
[0008] Preferably, the respective m distribution open-
ings of any two of the n groups of the distribution openings
are arranged alternately along the circumference direc-
tion of the outlet end such that there is an interval angle
of 360° / n 3 m formed between any two adjacent open-
ings of the n 3 m distribution openings. The outlet end
is configured to arrange outlets of the respective m feed-
ing branch pipes extending from any two of the n fuel
feeding tubes such that there is an interval angle of 360°
/ n 3 m formed between any two adjacent outlets of the
n 3 m feeding branch pipe outlets. More preferably, said
n 3 m distribution openings are configured to be distrib-
uted in a same circumference evenly along circumfer-
ence direction at the outlet end, which provides a more
even distribution for outlets of the n 3 m feeding branch
pipes at the outlet end so as to provide thereon a more
even distribution of fuel such as powdered coal.
In this invention, for the purpose that fuels such as pow-
dered coal from a fuel feeding tube is distributed into m
corresponding feeding branch pipes evenly, a fuel divid-
ing mechanism is preferably arranged between each of
the fuel feeding tubes and the corresponding m feeding
branch pipes.
According to an aspect of the invention, the distribution
channel is formed between an inner cooling jacket and
an outer cooling jacket of the burner, and the respective
m feeding branch pipes extending from each of the n fuel
feeding tubes is coiled about the outside of the inner cool-
ing jacket sequentially. Since the feeding branch pipes
arranged around the outside of the inner cooling jacket,
a fuel such as powdered coal may advantageously gain
a tangential velocity during injection to form a more pow-
erful swirl in order to accelerate the mixture of the fuel
such as powdered coal and the oxidant. It should be un-
derstood by the person skilled in the art, in the event that
the powdered coal is used as fuel, the diameters of the
cooling jackets should be taken into consideration when
selecting the thread pitch between the coiled branch
pipes so as to prevent the powdered coal from blocking
the branch pipes or forming a larger flow resistance.
This invention also provides a burner, including an igniter,
an oxidant channel and a fuel distribution device coaxially
and outwardly arranged in sequence about the igniter,
the fuel distribution device having an inlet end, an outlet
end and a distribution channel extending therebetween
as well as n fuel feeding tubes extending from the inlet
end into the distribution channel, wherein the outlet end
has n groups of distribution opening arranged thereon,
each of the groups includes m distribution openings dis-
tributed evenly along the circumference direction of the
outlet end, each of the fuel feeding tubes is divided into
m feeding branch pipes extending therefrom, and the m
feeding branch pipes extending from each of the fuel
feeding tubes are communicated with the m distribution
openings of each group respectively, and wherein m, n

are positive integers greater than or equal to 2.
According to an aspect of the invention, in the burner
mentioned above, the outlet end is configured such that
the respective m distribution openings of any two of n
groups are arranged alternately along circumference di-
rection of the outlet end, in order that there is an interval
angle of 360°/n 3 m formed between any two adjacent
distribution openings of the n 3 m distribution openings.
In another aspect of the invention, for the purpose of a
more even distribution of fuel such as powdered coal at
the outlet end, the n 3 m distribution openings are more
preferably configured to be distributed evenly in a same
circumference along a circumference direction to pro-
vides a more even distribution of the outlets of the n 3
m feeding branch pipes at the outlet end.
In this invention, it is preferred that an inner cooling jacket
is arranged between the oxidant channel and the fuel
distribution device, an outer cooling jacket is arranged
outside the fuel distribution device, and thus a cooling
channel is formed in the internal space of each jacket in
which the flowing media can be water or any other suit-
able coolant, such that during a long period of burning,
a damage to the burner caused by flame will be reduced
greatly, which is beneficial to the service life of the burner.
In an aspect of the invention, both the inner cooling jacket
and the outer cooling jacket are configured to have an
annular cavity respectively which is divided into an inner
cavity and outer cavity by means of a baffle arranged
therein, wherein the outer cavity is communicated with a
coolant inlet while the inner cavity is communicated with
a coolant outlet such that the coolant flows from the outer
compartment into the inner compartment in the cooling
jackets.
In a burner according to the invention, an annular support
plate is arranged at the outlet end of the fuel distribution
device, and said n 3 m distribution openings are ar-
ranged in the plate for fixing the n 3 m feeding branch
pipes to the outlet end.
In the fuel distribution device and the burner according
to the invention, in the event that one or more feeding
tubes is in failure or the feeding thereof is interrupted,
the rest feeding tubes and the corresponding feeding
branch pipes thereof can still maintain the normal fuel
feeding. Meanwhile, since the outlets of the rest feeding
branch pipes are still distributed symmetrically at the out-
let end of the distribution device around the centre axis
of the burner, the fuel such as combustible powder is
evenly jetted for the most part at the outlet end of the
distribution device, thus the fire maintains uniformly and
the shape of the same will not change so as to avoid shut
down of the system or a damage to the device caused
by the non-uniform burning.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] This invention will be described in detail in con-
nection with the accompanying drawings, in which the
same reference numerals will be designated to the same
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element, and in which:

Fig. 1 is a cross sectional view of the structure of the
powdered coal burner according to one embodiment
of the invention.

Fig. 2 is a schematic view of the structure of the pow-
dered coal distribution device according to the em-
bodiment of the invention, showing a specific ar-
rangement of the powdered coal feeding tubes and
the respective feeding branch pipes extending from
each of them.

Fig. 3 is a schematic view showing the distribution
of the powdered coal feeding branch pipes at the
outlet end of the powdered coal distribution device
as showed in Fig. 2.

Fig. 4 is a schematic view showing a distribution of
the distribution inlets at the inlet end of the powdered
coal distribution device according to the embodiment
of the invention.

Fig. 5 is a schematic view showing the powdered
coal feeding tubes and the respective feeding branch
pipes from them and around the inner cooling jacket
as showed in Fig. 2.

Fig. 6 is a schematic view showing a distribution of
the powdered coal feeding tubes at the inlet end of
the powdered coal distribution device according to
another embodiment of the invention.

Fig. 7 is a schematic view showing a distribution of
the distribution outlets at the outlet end of the pow-
dered coal distribution device as showed in Fig. 6.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0010] Fig. 1 shows a sectional view of the structure
of the powdered coal burner according to one embodi-
ment of the invention, from which it can be seen that the
powdered coal burner includes an igniter 1 arranged in
its central portion. The igniter has an electrical igniter and
two separate channels for combustion gas and oxidant
respectively (not shown). Arranged outside the igniter 1
is an oxidant channel 12, which has an oxidant inlet 3,
through which the oxidant flows into the oxidant channel
12, and an oxidant channel cover 2 for sealing the oxidant
channel 12. Because of greater heat radiation of flame
to the burner, the powdered coal burner advantageously
includes an inner cooling jacket 14 and an outer cooling
jacket 16 coaxially and outwardly arranged in sequence
about the oxidant channel 12. Arranged between the in-
ner cooling jacket 14 and the outer cooling jacket 16 is
a powdered coal distribution device 9, which has an inlet
end 9a, an outlet end 9b and a distribution channel 9c

extending between them (refer to Fig. 2 and Fig. 5). The
inlet end 9a is sealed by a distribution channel cover 19,
and a support plate 11 which connects the inner cooling
jacket 14 to the outer cooling jacket 16 is preferably ar-
ranged at the outlet end of the powdered coal distribution
device 9. While the powdered coal is used as the fuel of
burner in this embodiment, it will be understood by the
person skilled in the art that combustible gas, oil or any
other combustible powders also may be used as the fuel
for this burner.
According to the invention, the powdered coal distribution
device 9 includes n powdered coal feeding tubes 5 ex-
tending through the cover 19 at the inlet end 9a, each of
the powdered coal feeding tube 5 is divided into m feeding
branch pipes via a powdered coal dividing mechanism 6
arranged in the distribution channel 9c. Arranged on the
annular support plate 11 at the location of the outlet end
9b are n groups of distribution openings, each of which
includes m distribution openings evenly along a circum-
ference direction of the outlet end. The respective m feed-
ing branch pipes 8 extending from each of the powdered
coal feeding tubes 5 are coiled sequentially around the
inner cooling jacket 14 by a certain angle and then com-
municated with the m distribution openings of each group
respectively. The m, n are positive integers larger than
or equal to 2. In this regard, an interval angle of 360°/m
is formed between any two of contiguous feeding branch
pipes 8 extending from a same powdered coal feeding
tube 5. In this invention, said n 3 m distribution openings
on the annular support plate 11 are provided evenly in a
same circumference along the circumference direction
of the annular support plate 11, such that outlets of the
n 3 m feeding branch pipes 8 of the n feeding tubes 5
are distributed evenly along the circumference direction
of the outlet end 9b, and that an interval angle of 360° /
n 3 m is formed between the outlets of any two adjacent
feeding branch pipes 8.
In the embodiment, the inner cooling jacket 14 is sealed
by an inner cooling jacket cover 21 to form an annular
cavity in which a baffle 13 is arranged and divides it into
an outer cavity which is communicated with an coolant
inlet 4 and an inner cavity which is communicated with
an coolant outlet 20, so as to form an inner and outer
cooling channels, in which the coolant flows from the inlet
4 at the top end of inner cooling jacket 14 into the outer
cooling channel and then flows out of outlet 20 through
the inner cooling channel. The outer cooling jacket 16
arranged outside the powdered coal distribution device
9 is of the similar structure to the inner cooling jacket 14,
and also has a baffle 15 dividing an annular cavity into
an inner cavity and an outer cavity, a coolant inlet 7 com-
municated with the outer cavity and a coolant outlet 17
communicated with the inner cavity. A connecting flange
10 is mounted on outside the outer cooling jacket 16,
which has a sealed connection with the furnace body (not
shown). It should be understood by the person skilled in
the art, in the said cooling jackets, the media could be
water or any other suitable coolant.

5 6 



EP 2 518 403 B1

5

5

10

15

20

25

30

35

40

45

50

55

[0011] Because of this configuration of the cooling
jackets, the coolants adjacent the outlet end of burner
flow along the sectional area reducing direction of the
channels, such that the flow velocity and turbulent veloc-
ity of the coolant is increased to improve the convection
heat-exchange effect and the cooling effect so as to pre-
vent the burner from being damaged by the radiation of
flame and the high-temperature gas, thus to elongate the
service life of the burner.
[0012] Refer to Fig. 2 and Fig. 5, in which a powdered
coal distribution device 9 according to one embodiment
of the invention is shown. In this embodiment, m, n = 3,
that is, arranged at the inlet end 9a of the powdered coal
distribution device 9 and extending into the distribution
channel 9c are three powdered coal feeding tubes 5,
which extend through respectively the three openings A,
B, C arranged in a circumference on the distribution chan-
nel cover 19 (see Fig. 4), such that an interval angle of
360° / 3 = 120° is formed between two adjacent powdered
coal feeding tubes, each of which is divided into three
feeding branch pipes8 via the powdered coal dividing
mechanism 6. As shown in Fig. 3, arranged on the an-
nular support plate 11 at the outlet end 9b of the powdered
coal distribution device 9 are 3 groups of distribution
openings, each of which includes three distribution open-
ings, i.e. Group I: A1, A2, A3, Group II: B1, B2, B3 and
Group III: C1, C2, C3, and moreover said three groups
of distribution openings are alternately and evenly dis-
tributed along a circumference in an order of A1, C2, B2,
A3, C1, B1; A2, C3, B3, such that an interval angle of
360 / 3 3 3 = 40° is formed between any two adjacent
distribution openings for example A1, B3. In configuring
the powdered coal distribution device 9, a first group of
three feeding branch pipes 8 extending from one of the
three powdered coal feeding tubes 5 are communicated
with the distribution openings A1, A2, A3 of Group I and
fixed to the support plate 11 after being wound around
the inner cooling jacket 14 by a certain angle respectively
and sequentially; and then the other feeding branch pipes
8 extending from the rest two powdered coal feeding
tubes 5 are communicated with the distribution openings
B1, B2, B3 of Group II and the distribution openings C1,
C2, C3 of Group III respectively and fixed to the support
plate 11 after being wound around inner cooling jacket
14 by a certain angle respectively and sequentially, such
that the outlets of the feeding branch pipes 8 are distrib-
uted evenly along a circumference at the outlet end of
powdered coal distribution device 9.
[0013] It should be understood by the person skilled in
the art, with such a configuration, in the event that one
powdered coal feeding tube 5 is in failure or the feeding
thereof interrupted, for example coal feeding of one tube
extending through the opening A is interrupted, the rest
two powdered coal feeding tubes extending through the
openings B, C can still operate normally, such that at the
outlet of the powdered coal distribution device 9, the six
feeding branch pipes extending from the two powdered
coal feeding tubes B, C still operate well at the positions

of the distribution openings B1, B2, B3, C1, C2, C3 ar-
ranged on a circumference and symmetrically with regard
to the center axis of the igniter 1; or, in the event that two
powdered coal feeding tubes are in failure or the feedings
thereof interrupted, for example the two feeding tubes
extending through the openings A and B fail, the pow-
dered coal feeding tube extending through the opening
C can still operate well, such that at the outlet end of the
powdered coal distribution device 9, there are still three
feeding branch pipes 8 extending from the powdered coal
feeding tube C in well operation at the positions of the
distribution openings C1, C2, C3 arranged in a circum-
ference and symmetrically with regard to the center axis
of the igniter 1. Therefore, the shape of the fire of the
burner would not change even upon failure of one or two
of the three powdered coal feeding tubes, so as to avoid
shut down of the system or damages to the gasification
equipment caused by the non-uniform burning. In a nor-
mal operation, the powdered coal jetted from each feed-
ing branch pipes 8 will meet and mix with the oxidant
from the inner side to generate separate small flame, and
thus adjacent small flames meet each other and generate
a loop of uniform fire, resulting in uniformity of the furnace
temperature.
[0014] The Figs. 6-7 show a powdered coal distribution
device according to another embodiment of the invention.
In this embodiment, n = 2, m = 4, i.e. extending through
the distribution channel 9c and arranged at the inlet end
9a of the powdered coal distribution device 9 are two
powdered coal feeding tubes 5, which extend respective-
ly through two openings D, E arranged in a circumference
on distribution channel cover 19 (see Fig. 6), such that
an interval angle of 360° / 2 = 180° is formed between
two adjacent powdered coal feeding tubes each of which
is divided into 4 feeding branch pipes 8 via the powdered
coal dividing mechanism 6. As shown in Fig. 7, arranged
on the annular support plate 11 at the outlet end 9b of
the powdered coal distribution device 9 are two groups
of distribution openings, each of which includes four dis-
tribution openings, i.e. Group I: D1, D2, D3, D4, and
Group II: E1, E2, E3, E4, and moreover the two groups
of distribution openings is alternately and evenly distrib-
uted along a circumference in an order of D1, E1, D2,
E2, D3, E3, D4, E4, such that an interval angle of 360 /
2 3 4 = 45° is formed between any two adjacent distri-
bution openings for example D1, E1. In the process of
configuring the powdered coal distribution device 9, a
first group of four feeding branch pipes 8 extending from
one of the two powdered coal feeding tubes 5 are com-
municated with the distribution openings D1, D2, D3, D4
of Group I and then fixedly mounted on the support plate
11 after being wound around the inner cooling jacket 14
by a certain angle respectively and sequentially; then a
second group of four feeding branch pipes 8 extending
from the other powdered coal feeding tube 5 are com-
municated with the distribution openings E1, E2, E3, E4
of Group II and fixedly mounted to the support plate 11
after being wound around the inner cooling jacket 14 by
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a certain angle respectively and sequentially, such that
the outlets of the eight feeding branch pipes 8 are dis-
tributed evenly along a circumference at the outlet end
of the powdered coal distribution device 9.
[0015] With the above configuration, in the event that
one powdered coal feeding tube 5 is in failure or the coal
feeding thereof interrupted, for example feeding of a
feeding tube extending through the opening D is inter-
rupted, the powdered coal distribution device 9 can still
operate well, and thus at the outlet end 9b of the pow-
dered coal distribution device 9, the four feeding branch
pipes extending through the opening E still operate well
at the positions of the distribution openings E1, E2, E3,
E4 arranged in a circumference and symmetrically with
regard to the center axis of the igniter 1; or, in the event
that powdered coal feeding tube at the opening E is in
failure, the feeding tube at D can still operate well, and
thus at the outlet end of the powdered coal channel, the
four feeding branch pipes D1, D2, D3, D4 extending from
the powdered coal feeding tube at the opening D are still
shown to be distributed in a circumference and symmet-
rically with regard to the center axis of the igniter 1. There-
fore, the shape of the fire of the burner would not change
in each of the above-mentioned cases, so as to avoid
shut down of the system or damage to the gasification
equipment caused by the non-uniform fire. In a normally
operation, the powdered coal jetted from each feeding
branch pipes 8 will meet and mix with the oxidant from
the inner side to generate separate small flame, and a
plurality of adjacent small flames then merge into a loop
of uniform fire, resulting in uniformity of the furnace tem-
perature.
In this invention, the configurations of the powdered coal
feeding tubes 5 and the corresponding powdered coal
feeding branch pipes 8 in the powdered coal distribution
device 9 are not limited to the embodiments described
above in detail.
[0016] The operation of powdered coal burner accord-
ing to the invention is as follow: at first a powdered coal
is entrained by high-press inert gas and conveyed into
at least two powdered coal feeding tubes 5 in the pow-
dered coal distribution device 9, then divided evenly by
the powdered coal dividing mechanisms into a plurality
of sub-flows, which enter into the corresponding pow-
dered coal feeding branch pipe and are jetted from the
distribution outlets of the powdered coal distribution de-
vice, and then ignited by the igniter after mixed with the
oxygen jetted from the oxidant channel and formed there-
of a swirl, therefore an even, strong and short fire is es-
tablished. The igniter is shut down once the fire is stable;
and upon finishing the operation of powdered coal burn-
er, at first the feeding of the powdered coal is stopped
followed by stopping the feeding of the oxidant. During
the operation of the burner, the coolant which is water or
the like remains circulate in the inner cooling jacket and
the outer cooling jacket.
[0017] Although exemplary embodiments to imple-
ment the invention are illustrated in above, it is intended

that the scope of the invention is not limited thereto, and
any variation or substitution which can be easily made
by the person skilled in the art within the present disclo-
sures shall be regarded as falling into the scope of the
invention. Further, those that are not described in detail
in the description are considered well known to the per-
son skilled in the art.

Claims

1. A fuel distribution device (9) for a powdered coal
burner, comprising an inlet end (9a), an outlet end
(9b) and a distribution channel (9c) extending ther-
ebetween as well as n fuel feeding tubes (5) extend-
ing from the inlet end (9a) into the distribution chan-
nel (9c), wherein the outlet end (9b) is provided with
n groups of distribution openings, each of the groups
includes m distribution openings distributed evenly
along a circumference of the outlet end (9b); and
wherein each of the fuel feeding tubes (5) is divided
into m feeding branch pipes (8) extending therefrom,
and the m feeding branch pipes (8) extending from
each of the fuel feeding tubes (5) are communicated
with the m distribution openings of each group re-
spectively, and wherein m, n are positive integers
greater than or equal to 2.

2. The fuel distribution device according to Claim 1,
characterized in that, the m distribution openings
of any two of the n groups are arranged alternately
along the circumference direction of the outlet end
(9b) such that there is an interval angle of 360° / n
3 m formed between any two adjacent distribution
openings of the n 3 m distribution openings.

3. The fuel distribution device according to Claim 2,
characterized in that, the n 3 m distribution open-
ings are configured to be evenly distributed in a same
circumference along the circumference direction of
the outlet end (9b).

4. The fuel distribution device according to Claim 1,
characterized in that, a fuel dividing mechanism (6)
is arranged between each of the fuel feeding tubes
(5) and the respective m feeding branch pipes (8)
extending therefrom.

5. The fuel distribution device according to any of
Claims 1 to 4, characterized in that, the distribution
channel (9c) is formed between an inner cooling
jacket (14) and an outer cooling jacket (16) of the
burner, and the respective m feeding branch pipes
(8) extending from each of the n fuel feeding tubes
(5) are coiled around the outside of the inner cooling
jacket (14) sequentially.

6. A burner comprising an igniter (1), an oxidant chan-
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nel (12) and a fuel distribution device (9) coaxially
and outwardly arranged about the igniter (1) in a
manner of sequence, wherein the fuel distribution
device (9) is according to any of Claims 1 to 5.

7. The burner according to Claim 6, characterized in
that, the burner further comprises an inner cooling
jacket (14) arranged between the oxidant channel
(12) and the fuel distribution device (9), and an outer
cooling jacket (16) arranged outside the fuel distri-
bution device (9).

8. The burner according to Claim 6, characterized in
that, the m distribution openings of any two of the n
groups of are arranged alternately along the circum-
ference direction of the outlet end (9b) such that there
is an interval angle of 360° / n 3 m formed between
any two adjacent distribution openings of the n 3 m
distribution openings.

9. The burner according to Claim 8, characterized in
that, the n 3 m distribution openings are configured
to be evenly distributed in a same circumference
along the circumference direction of the outlet end
(9b).

10. The fuel burner according to Claim 7, characterized
in that, both the inner cooling jacket (14) and the
outer cooling jacket (16) are configured to be an an-
nular cavity which is divided into an inner cavity and
outer cavity by a baffle, wherein the outer cavity is
communicated with a coolant inlet while the inner
cavity is communicated with a coolant outlet.

11. The fuel burner according to any of Claims 6 to 10,
characterized in that, arranged on the outlet end
(9b) of the fuel distribution device (9) is an annular
support plate (11), in which the n 3 m distribution
openings are arranged for fixing the n 3 m feeding
branch pipes (8) to the outlet end (9b).

12. A fuel distribution device according to Claim 1 or a
burner according to Claim 6, characterized in that,
the fuel is powdered coal.

Patentansprüche

1. Brennstoffverteilungsvorrichtung (9) für einen Koh-
lenstaubbrenner, mit einem Einlassende (9a), einem
Auslassende (9b) und einem sich dazwischen er-
streckenden Verteilungskanal (9c) und mit n Brenn-
stoffzuführungsrohren (5), die sich von dem Einlas-
sende (9a) in den Verteilungskanal (9c) erstrecken,
wobei das Auslassende (9b) mit n Gruppen von Ver-
teilöffnungen versehen ist und jede der Gruppen m
Verteilöffnungen aufweist, die gleichmäßig entlang
eines Umfangs des Auslassendes (9b) verteilt sind;

und wobei jedes der Brennstoffzuführungsrohre (5)
in m davon ausgehende Zuführungsabzweigrohre
(8) unterteilt ist und die von jedem der Brennstoffzu-
führungsrohre (5) ausgehenden m Zuführungsab-
zweigrohre (8) mit den m Verteilöffnungen jeder
Gruppe in Verbindung stehen, und wobei m, n posi-
tive ganze Zahlen größer oder gleich 2 sind.

2. Brennstoffverteilungsvorrichtung nach Anspruch 1,
dadurch gekennzeichnet, dass die m Verteilöff-
nungen von jeweils zwei der n Gruppen abwech-
selnd entlang der Umfangsrichtung des Auslassen-
des (9b) angeordnet sind, so dass zwischen jeweils
zwei benachbarten Verteilöffnungen der n x m Ver-
teilöffnungen ein Intervallwinkel von 360° / n x m ge-
bildet ist.

3. Brennstoffverteilungsvorrichtung nach Anspruch 2,
dadurch gekennzeichnet, dass die n x m Verteil-
öffnungen so ausgeführt sind, dass sie gleichmäßig
im selben Umfang entlang der Umfangsrichtung des
Auslassendes (9b) verteilt sind.

4. Brennstoffverteilungsvorrichtung nach Anspruch 1,
dadurch gekennzeichnet, dass ein Brennstoffauf-
teilungsmechanismus (6) zwischen jedem der
Brennstoffzuführungsrohre (5) und den jeweils da-
von ausgehenden m Zuführungsabzweigrohren (8)
angeordnet ist.

5. Brennstoffverteilungsvorrichtung nach einem der
Ansprüche 1 bis 4, dadurch gekennzeichnet, dass
der Verteilungskanal (9c) zwischen einem inneren
Kühlmantel (14) und einem äußeren Kühlmantel (16)
des Brenners angeordnet ist und die von jedem der
n Brennstoffzuführungsrohre (5) ausgehenden m
Zuführungsabzweigrohre (8) nacheinander um die
Außenseite des inneren Kühlmantels (14) gewun-
den sind.

6. Brenner mit einem Zünder (1), einem Oxidationsmit-
telkanal (12) und einer Brennstoffverteilungsvorrich-
tung (9), die koaxial und nach außen hin in sequen-
tieller Weise um den Zünder (1) herum angeordnet
sind, wobei es sich hier um die Brennstoffvertei-
lungsvorrichtung (9) nach einem der Ansprüche 1
bis 5 handelt.

7. Brenner nach Anspruch 6, dadurch gekennzeich-
net, dass der Brenner ferner einen inneren Kühl-
mantel (14), der zwischen dem Oxidationsmittelka-
nal (12) und der Brennstoffverteilungsvorrichtung (9)
angeordnet ist, und einen außerhalb der Brennstoff-
verteilungsvorrichtung (9) angeordneten äußeren
Kühlmantel (16) umfasst.

8. Brenner nach Anspruch 6, dadurch gekennzeich-
net, dass die m Verteilöffnungen von jeweils zwei
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der n Gruppen von Verteilöffnungen abwechselnd
so entlang der Umfangsrichtung des Auslassendes
(9b) angeordnet sind, dass zwischen jeweils zwei
benachbarten Verteilöffnungen der n x m Verteilöff-
nungen ein Intervallwinkel von 360° / n x m gebildet
ist.

9. Brenner nach Anspruch 8, dadurch gekennzeich-
net, dass die n x m Verteilöffnungen so ausgeführt
sind, dass sie im selben Umfang entlang der Um-
fangsrichtung des Auslassendes (9b) gleichmäßig
verteilt sind.

10. Brennstoffbrenner nach Anspruch 7, dadurch ge-
kennzeichnet, dass sowohl der innere Kühlmantel
(14) als auch der äußere Kühlmantel (16) als ring-
förmiger Hohlraum ausgeführt sind, der durch ein
Ablenkblech in einen inneren Hohlraum und einen
äußeren Hohlraum unterteilt ist, wobei der äußere
Hohlraum mit einem Kühlmitteleinlass in Verbindung
steht, während der innere Hohlraum mit einem Kühl-
mittelauslass in Verbindung steht.

11. Brennstoffbrenner nach einem der Ansprüche 6 bis
10, dadurch gekennzeichnet, dass am Auslassen-
de (9b) der Brennstoffverteilungsvorrichtung (9) eine
ringförmige Stützplatte (11) angeordnet ist, in der die
n x m Verteilöffnungen zur Befestigung der n x m
Zuführungsabzweigrohre (8) an dem Auslassende
(9b) angeordnet sind.

12. Brennstoffverteilungsvorrichtung nach Anspruch 1
oder Brenner nach Anspruch 6, dadurch gekenn-
zeichnet, dass es sich bei dem Brennstoff um Koh-
lenstaub handelt.

Revendications

1. Dispositif de distribution de combustible (9) pour un
brûleur de charbon pulvérisé, comportant une extré-
mité d’entrée (9a), une extrémité de sortie (9b) et un
canal de distribution (9c) s’étendant entre eux ainsi
que n tuyaux d’alimentation de combustible (5)
s’étendant depuis l’extrémité d’entrée (9a) dans le
canal de distribution (9c), dans lequel l’extrémité de
sortie (9b) est prévue de n groupes d’orifices de dis-
tribution et chacun des groupes comprend m orifices
de distribution distribués uniformément le long d’une
circonférence de l’extrémité de sortie (9b); et dans
lequel chacun des tuyaux d’alimentation de combus-
tible (5) est divisé en m tuyaux de branchement d’ali-
mentation (8) s’étendant depuis ceux-ci, et les m
tuyaux de branchement d’alimentation (8) s’éten-
dant depuis chacun des tuyaux d’alimentation de
combustible (5) sont en communication avec les m
orifices de distribution de chaque groupe, et dans
lequel m, n sont des entiers positifs supérieur ou

égale à 2.

2. Dispositif de distribution de combustible selon la re-
vendication 1, caractérisé en ce que les m orifices
de distribution de chaque fois deux des n groupes
d’orifices de distribution sont disposés en alternance
le long de la direction circonférentielle de l’extrémité
de sortie (9b) de sorte qu’il y a un angle d’intervalle
de 360° / n x m formé entre chaque fois deux orifices
de distribution adjacents des n x m orifices de distri-
bution.

3. Dispositif de distribution de combustible selon la re-
vendication 2, caractérisé en ce que les n x m ori-
fices de distribution sont configurés pour être distri-
bués uniformément dans la même mesure le long
de la direction circonférentielle de l’extrémité de sor-
tie (9b).

4. Dispositif de distribution de combustible selon la re-
vendication 1, caractérisé en ce qu’un mécanisme
de division de combustible (6) est disposé entre cha-
cun des tuyaux d’alimentation de combustible (5) et
les m tuyaux de branchement d’alimentation (8)
s’etendant depuis ceux-ci.

5. Dispositif de distribution de combustible selon l’une
quelconque des revendications 1 à 4, caractérisé
en ce que le canal de distribution (9c) est formé entre
une chemise de refroidissement intérieure (14) et
une chemise de refroidissement extérieure (16) du
brûleur, et les m tuyaux de branchement d’alimen-
tation (8) s’étendant depuis chacun des n tuyaux
d’alimentation de combustible (5) sont enroulés sé-
quentiellement autour l’extérieur de la chemise de
refroidissement intérieure (14).

6. Brûleur comportant un allumeur (1), un canal d’oxy-
dant (12) et un dispositif de distribution de combus-
tible (9) disposés coaxialement et vers l’extérieur
autour de l’allumeur (1) dans une manière séquen-
tielle, dans lequel le dispositif de distribution de com-
bustible (9) est selon l’une quelconque des revendi-
cations 1 à 5.

7. Brûleur selon la revendication 6, caractérisé en ce
que le brûleur en outre comporte une chemise de
refroidissement intérieure (14) disposée entre le ca-
nal d’oxydant (12) et le dispositif de distribution de
combustible (9), et une chemise de refroidissement
extérieure (16) disposée à l’extérieur du dispositif de
distribution de combustible (9).

8. Brûleur selon la revendication 6, caractérisé en ce
que les m orifices de distribution de chaque fois deux
des n groupes d’orifices de distribution sont disposés
en alternance le long de la direction circonférentielle
de l’extrémité de sortie (9b) de sorte qu’il y a un angle

13 14 



EP 2 518 403 B1

9

5

10

15

20

25

30

35

40

45

50

55

d’intervalle de 360° / n x m formé entre chaque fois
deux orifices de distribution adjacents des n x m ori-
fices de distribution.

9. Brûleur selon la revendication 8, caractérisé en ce
que les n x m orifices de distribution sont configurés
pour être distribués uniformément dans la même me-
sure le long de la direction circonférentielle de l’ex-
trémité de sortie (9b).

10. Brûleur de combustible selon la revendication 7, ca-
ractérisé en ce que la chemise de refroidissement
intérieure (14) ainsi que la chemise de refroidisse-
ment extérieure (16) sont configurées pour être une
cavité annulaire, qui est divisée en une cavité inté-
rieure et une cavité extérieure par un déflecteur,
dans lequel la cavité extérieure est en communica-
tion avec une entrée de fluide de refroidissement,
tandis que la cavité intérieure est en communication
avec une sortie de fluide de refroidissement.

11. Brûleur de combustible selon l’une quelconque des
revendications 6 à 10, caractérisé en ce qu’une
plaque de support annulaire (11) est disposée sur
l’extrémité extérieure (9b) du dispositif de distribu-
tion de combustible (9), dans laquelle les n x m ori-
fices de distribution sont disposés pour fixer les n x
m tuyaux de branchement d’alimentation (8) sur l’ex-
trémité de sortie (9b).

12. Dispositif de distribution de combustible selon la re-
vendication 1 ou brûleur selon la revendication 6,
caractérisé en ce que le combustible est du char-
bon pulvérisé.
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