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(57) Abrégée/Abstract:
A burner for a combustion machine, having a pilot burner, which extends in the axial direction, having a nozzle chamber, having a
burner region and having a cover plate which Is arranged between the nozzle chamber and the burner region and which has an
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(57) Abrege(suite)/Abstract(continued):

Inlet opening, wherein an adapter Iis arranged, In order to guide air out of the nozzle chamber along a specified flow path In the
direction of the combustion region, wherein a flow channel is formed as part of the flow path between the adapter and the cover
plate and the adapter has a radially extending, annular section which, together with the cover plate, forms a radial section of the
flow channel, In order to cool the cover plate by the air. A combustion machine has such a burner.
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Abstract

The invention relates to a burner (2) for a combustion machine, having a pilot burner (4),
which extends in the axial direction (A), having a nozzle chamber (10), having a burner
region (6) and having a cover plate (20) which 1s arranged between the nozzle chamber
(10) and the burner regton (6) and which has an inlet opening (26), wherein an adapter
(28) 1s arranged, 1n order to guide air out of the nozzle chamber (10) along a specified
flow path (P) in the direction of the combustion region (6), wherein a flow channel (36) is
formed as part of the flow path (P) between the adapter (28) and the cover plate (20) and
the adapter (28) has a radially extending, annular section (34) which, together with the
cover plate (20), forms a radial section (38) of the flow channel (36), in order to cool the
cover plate (20) by means of the air. The invention further relates to a combustion
machine having such a burner (2).
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BURNER FOR A COMBUSTION MACHINE, AND COMBUSTION MACHINE

FIELD OF THE INVENTION

The I1nvention relates to a burner for a combustion machine, and

also to a combustion machine.

BACKGROUND OF THE INVENTION

The combustion machine 1s especially a gas turbine 1n the

megawatt power range, preferably for a power plant for power
generation with an output of several hundred megawatts. The
ccmbustior machine 1n this case typically comprises a plurality

£

of burners, for example 1n an annular arrangement, and a

pr—

compressor which 1s connected upstream of the burners and also

a turbiline which 1s connected downstream to the burners. Here,

f—

cach of the burners comprises a combustion region whlch 1S

arranged 1n the 1nterlor of & combustion chamber of the

combustion machine. In this case, each of the combustion
regions 1s a part of a combustion space which 1n the mawn
corresponds to the interior of the combustion chamber. This

r-.

combustion chamber 1s for example of annular design, that 1s to

say designed as an annular combustion chamber, along which are

arranged the burners. A sultable fuel/ailr mixture 1is first of

all 1Injected 1nto the combustion chamber and then combusted.

The fuel 1in Lhlis case 1s natural gas, for example.

In this case, 1t 1s known to operate the combustion machine

using a number of so-called premixed jJet flames. For this,

rﬁ

provision 1s typlcally made for a plurality of nozzles which

extend parallel to each other and in which the fuel/air mixture

1s formed 1n each case Dpefore this 1s 1njected 1nto the
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compbustion chamber, that 1s to say especilally 1into the

compustion region. The nozzles here are freguently arranged in

a ring-like manner, sometimes along a plurality of concentric

rings. The nozzles have 1in each case an outlet which opens into

the combustion chamber. In addition, the nozzles are connected

close to the nozzle outlets to a nozzle carrier which at the

same tilme constitutes the upstream disposed end of the

combustion chamber and especially separates the combustion

-y

chamber from a nozzle chamber which lilies on the other side of

“he nozzle carrier. The nrczzle carrier therefore also serves

as a cover plate.

e

As part of a generally 1ntended power 1ncrease and an 1ncrease

in the number of nozzles, which 1s especially related as a

result, on the one hand a cost 1ncrease ensues, especlially 1in

o

the case of the auxiliary systems which are used for operating

the combust_on machine, for example cooling systems, and on the

otner hand an enlargement of the system results, especilally of

F

the nozzle carrier. In the case of the nozzle carrier,

—

moreover, as a result of the typically solid design of this,

the 1nstallation 1s made more difficult or, 1n the case of

specific combustion machines, wholly prevented on account of

their design. In addition to this, cooling of the nozzle

carrler 1n 1ts function as a cover plate 1s made 1ncreasingly

gr—

difficult i1n the case of greater output.

SUMMARY OF THE INVENTION

—

It 1s therefore an object of the 1invention to specify a burner

H
—

which on the one hand 1s more cost-effective to produce and on

CA 2956526 2017-06-08
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the other hand 1s simpler to 1nstall. Furthermore, a

compbustion machine having such a burner is to be specified.

The object may be achieved according to some embodiment of the

invention by means of a burner, and by means of a combustion

machine. In this case, the developments and advantages whilch

are referred to in relation to the burner correspondingly also

apply to the combustion machine.

CA 2956b26 2017-06-08
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The Dburner 1s designed for wuse 1in a combustion machine,

especlally 1n a gas turbine in the megawatt power range, and

comprises a pilot burner, which extends in the axial direction,
a nozzle chamber and a combustion region. Furthermore, the
purner comprises a cover plate which is arranged between the
nozzle chamber and the combustion region and has an inlet
opening. Additionally arranged is an adapter for quiding air
from the nozzle chamber along a predetermined flow path in the

direction of the combustion region.

The advantages which are achieved using the invention

especially lie in the fact that a design of the burner in a
lightweight construction is enabled since as a result of the

adapter a solid nozzle carrier is dispensed with, as a result

of which the burner 1is to be produced cost-effectively,
moreover. In addition to this, the burner is especially simple

to 1nstall, 1in particular it is advantageously possible to

install the components of the burner through the combustion

P

chamber of the combustion machine. A further advantage 1is

especlally that by means of the adapter at least some of the
alr can be fed back to the pilot burner as combustion air in a
particularly efficient manner. Mcocreover, the cover plate

advantageousl_y prevents smoke and/or exhaust gases from the

compustion region reaching the nozzle chamber. This 1s

especlally also achieved by means of the air which flows along

the flow path 1nto the combustion region. In other words,

although a fluidic connection exists between nozzle chamber and

combustion region, penetration of exhaust gases into the nozzle

chamber 1s especially prevented by air flowing from the nozzle

chamber into the combustion region.

The combustion machine has a general flow direction which

points from the compressor in the direction of the burner in
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the direction o©of the turbine. The terms upstream and
downstream which are used below are especially to be understood

in relation to this general flow direction.

The pilot burner extends along a longitudinal axis and 1S

especially arranged centrally in the burner. The pilot burner

serves for feed of a fuel, especially o01l, into the combustion

'h
—

reglion. Arranged around the pilot burner are a number of

nczzles which in each case extend parallel to the longiltudinal
axlis, that i1s to say also in the axial direction. The nozzles
are arranged 1in the nozzle chamber and have 1n each case an
outlet downstream which corresponds to a recess which 1s
introduced in each case 1nto the cover plate. In other words,
the nozzles open out 1nto the combustion region 1n each case.

The nozzles are especially arranged on a numper of rings, the

middle point of which 1lies on the longitudinal axis 1in each

case. Each ring of nozzles 1s also referred to as a stage. In
the case of a plurality of stages, the rings are advantageously

arranged concentrically.

Upstream, the nozzles are especially designed for receiving alr

“rom the nozzle chamber, that 1s to say have a suitable nozzle

b -

inlet into which a burner lance especially alsco projects 1in

cach case for the feed of fuel. The air which 1s made

available in the nozzle chamber 1s especially compressed ailr

which 1s directed into the nozzle chamber from a compressor of

the combustion machine which 1s connected upstream to the

burner. The nozzle chamber therefore especially serves as a

reservolr for compressed alir.

CA 2956526 2017-06-08
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The nozzle chamber 1s fluidically connected to the combustion

region, as a result of which a supply of the pilot burner with

alr as combustion alr 1s enabled. The adapter serves 1in this

case especlally for the suitable guiding of air, that 1s to say

CA 2956526 2017-06-08
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especially for guiding an air flow along a suitable flow path.
"The air 1n this case has a flow direction which 1s generally

oriented from the nozzle chamber 1n the direction of the

combustion region. In thls case, the flow direction does not
generally correspond to the axial direction but can alter along

the flow path. To this end, the adapter enables a deflection

0f the air 1in a particularly suitable manner.

According to the 1invention, a flow passage 1is formed between
the adapter and the cover plate, as a result of which a
suitable flow path is realized in a particularly simple manner.
The flow passage 1s therefore bounded by the adapter and the

cover plate, that 1s to say the adapter and the cover plate

form 1n each case a boundary of the flow passage. In this
case, the flow passage 1s especially a flow space which extends
around the 1nlet opening in such a way that the air at a
predetermined position 1n the flow space flows 1in each case

basically 1n the direction of the inlet opening.

For cooling the cover plate by means of the air, the adapter
has a radially extending annular section which with the cover
plate forms a radial section of the flow passage. The radial

ﬁ

section of the flow passage 1is also referred to as radial

section. By means of this, a particularly effective cooling of

F
—

the cover plate 1is especilially enabled. The annular section of

the adapter and the cover plate especially include an annular

flow space through which the air flows basically in the radial

direction and 1n the direction of the diagonal section. In

this case, the nozzles which extend in the axial direction 1in

the flow passage especially form a break in each case. In
other words, the nozzles have an end section in each case which
1s arranged 1n the flow space, that is to say in the radial

section, and consequently 1is advantageously exposed to a

circumflow of air which flows from there. As a result, it is



31802251

especlally possible to also cool the nozzle ends, that 1s to

say the end sections of the nozzles, by means of the air, 1in

addition to the cover plate.

The adapter 1s especially formed 1in the style of a bell,

wherein the head region forms an upper bell part and the

diagonal section forms a lower part of the bell to which 1in

turn 1s connected the radial section. In this case, the three

sections are formed either in one piliece or the radial section

and the bell are separate interconnected parts. The air which

fr—
e

flows out of the nozzle chamber 1s then drawr in via the outer

edge of the radial section and flows along the nozzle chamber-

side wall of the cover plate 1nto the lower part of the bell.

In the process, the cover plate 1s cooled by means of the air.

P

In the lower part of the pbell, the air flows along an axial

cone and especilally also cools this. The flow direction on the
diagonal section 1s 1n this case 1n the maln opposite to the

general flow direction 1n the combustion machine. The air then

flows 1nto the head region and 1s deflected there in such a way

gr——

that the flow direction of the air corresponds in the main to

the general flow direction. The air 1s guided 1in this case

—

along the downstream disposed end of the pilot burner and 1is

finally made avallable 1n the combustion reglion as combustion

g

alr for the pilot burner. The air therefore flows generally

from the outside i1nward along the inner wall of the adapter.

p—

Especially for 1improved feed of the air as combustion air for

the pilot burner the adapter, 1n a preferred embodiment, has a

head region 1nto which the pilot burner projects. In other

words, the head region encompasses the downstream disposed end

—

of the pilot burner and especlally also the outlet opening. AS

CA 2956526 2017-06-08
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& result, during operation a particularly advantageous

deflection of the air and a subsequent mixing of this with fuel

1s achieved.

For guiding the air, an annular passage 1s expediently formed

between the pilot burner and the head region. As a resu_.t, the

alr 1s especlally 1introcuced in a particularly uniform manner.

The pilot burner, or at least 1ts end, especially has 1n this

case a circular edge. By the same token, the inlet opening 1s

also cilrcular.

e

In order to especially 1mprove the mixing of alr by means of

the fuel which 1s ejected out by means of the pilot burner, a
part of the cover plate 1s designed as an axial cone, on the
upstream disposed end of which 1s arranged the inlet opening.

——

The axial cone 1s especlally arranged 1n the center of the

cover plate and widens out 1in the opposite direction to the

pilot burner, that 1s to say downstream. The axial cone

therefore especially forms a conical shell-like extension ot

gro——

the combustion chamber 1n The direction o©of tThe burner. The

axial cone 1s especially also referred to here as an axial

lattice cone and correspondingly serves for improving guidilng

cr directing of the fuel/air mixture in the direction of the

combustion chamber.

In an expedient development, the adapter has a dlagonally

extending section which extends at a distance from the axial

—

forms a conical shell-like section of the

—t

cone and conseqgquently

flow passage. The conical shell-like section 1s also referred

to as a diagonal section. As a result of this development, 1t

CA 2956526 2017-06-08
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1s especially possible to advantageously use the air from the

nozzle chamber for cooling the axial cone.

An axial swirler 1s advantageously arrancged between the inlet

y—

opening of the axial cone and the outlet opening of the pilot

r‘ﬁ F.

purner for improved mixing of ailr which i1s fed by means of the

annular passage and fuel which 1s fed by means of the pilot
purner. The axial swirler especially extends at least partially
past the end of the pilot burner and into the annular passage.

The axial swirler 1s expediently encompassed or enringed by a

collar which 1s especially formed on the axial cone. In this

case, the axial swirler 1s arranged 1nside the collar and the

"

outer disposed side of the collar, 1n combination with the

fo—

adapter, forms an advantageous extension of the diagonal

—

section of the flow passage.

The flow passage 1s expedlently designed as an annulus. As a

result, the air can be altogether guided over a particularly

large area and therefore can be used 1n a particularly

—
——

efficient manner for cooling the cover plate.

| W— ]

Lspeclally
understood 1n this case by annulus 1s that the flow passage 1S

a space which 1s enclosed by sultable sidewalls and which in at

least one direction transversely to the flow direction has an

pr——

extension which 1s comparable with the length of the flow

e

passage 1n the flow direction of the air. In comparison to for

example flow passages which are introduced 1nto a solid part by

means of holes, the flow passage which 1s designed as an

annulus can be produced 1n a particularly material-saving

manner and, moreover, 1s lighter with regard to its weight. In

the case of the annulus, the contact surface between alr and

CA 2956526 2017-06-08
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elements to be cooled, here especially the cover plate, 1S

furthermore advantageously enlarged.

F
e

For the inflow of air 1nto the flow passage, this

advantageously has an air 1inlet which lies on the outside 1in

the radial direction. As a result, an air flow from the

outside inward 1s especially formed and cools a particularly

o

large part of the cover plate by means of the air which flows

past 1it. The air inlet 1s especially annular and 1s then

referred to as an annular 1inlet. This has a radius which 1s

—

especially larger than the radial distances of the nozzles tO

f—

the longitudina’l axis of the burner. The alr 1s therefore also

f-
p—

drawn in from an outer region of the nozzle chamber with regard

'— ,-'

to the nozzles. As a result of the outer position of the air

inlet, a particularly larger flow <cross section can De

achieved, morecover. Therefore, a correspondling gquantity of alr

for cooling and then for introduction 1into the combustion

region 1s made available.

In an advantageous development, an annular gap, 1nto which a

sealing ring 1s 1inserted, 1s formed in the radial direction

between the pillot burner and the adapter. This especially

serves for avoiding or at least reducing an inflow of air from
the nozzle chamber through the gap, that 1s to say past the

pilot burner into the head 1interior which 1s enclosed by the

head region of the adapter.

In an embodiment, the sealing ring 1s fastened on one of the

two parts, specifically on the pilot burner or on the adapter,

gt

and 1s displaceable relative to the other of these two parts.

The sealing ring is consequently either fastened on the pilot

CA 2956526 2017-06-08
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burner and displaceable relative to the adapter or 1is fastened

on the adapter and 1s displaceable relative to the pilot

or—

burner. On account of the customarily existing thermal load of

-

the various parts of the burner during operation, a thermal

— ’ -~
- p—

expansion occurs and 1is possibly also of different magnitude

for different parts or 1is oriented in different directions.

The displaceability of the sealing ring then especlally enables

avoidance of clamping of the pilot burner against the adapter

and damage which possibly results therefrom.

—

In order to especially improve the sealing effect, in addition

to the displaceability which 1is described above, the sealing

ring has at least one bricge which extends 1n the axial

direction and encompasses the sealing ring, wherelin the bridge

forms a sealing face which 1s seated on the adapter. The
sealing ring especially therefore has an approximately H-shaped
CYrOSS section and consequently can be produced 1in @ a
particularly material-saving manner, with suitable sealing

—

effect at the same tTime.

The problem with the thermal expansion which 1s described above

especially also applies to the adapter and to the cover plate.

In order to avoid Jamming or displacement of these two 1n

—~

relation to each other and deformation of the flow passage

which possibly results from this, the adapter has at least one

spacer which 1s seated on the cover plate. The spacer 1s

advantageously attached on the diagonally extending section of

the adapter and butts against the axial cone, as a resuit ot

which a suitable spacing 1in the radial and 1n the axial

directions especially ensues at the same time. In addition, as

a result of the spacer the installation of the burner 1s

CA 2956526 2017-06-08
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simplified to the effect that during assembly a suitable
spacing and alignment, especially centering of the cover plate,

the adapter and the pilot burner, autcomatically ensues.

In an expedient embodiment, the spacer 1s designed as a

deformation of the adapter. As a result, a suiltable spacer can
be produced 1in a particularly simple manner. The spacer 1S

especially designed as a dimple, knob or cam and constitutes a

protrusion or recess along the surface of the adapter.

Provision 1s expediently made for a plurality of spacers,

especially for improving spacling during 1installation and for

improved centering with regard to the longitudinal axis of the

purner.

In the case of a plurality of spacers, these are distributed

especially uniformly in the circumferential direction of the

agapter.

The adapter and the cover pliate are advantageously produced

from metal sheets 1n each case, that 1s to say with lower
material thickness, as a result of which the burner can be

produced 1in an advantageous lightwelght construction. The

material thickness 1in thils case 1s especially about 1 - 4mm 1n

r—

the case of both the adapter and the cover plate.

According to one aspect of the present invention, there 1S

provided a burner for a combustion machine, comprising: a pilot
burner which extends 1n the axial direction, a nozzle chamber,
a combustion region, a cover plate which 1s arranged between
the nozzle chamber and the combustion region and which has an
inlet opening, and also nozzles which are arranged around the

pilot burner in the nozzle chamber and which extend 1n each

CA 2956526 2017-06-08
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case 1n the axial direction and which have 1in each case a
nozzle outlet which corresponds 1n each case to a recess which
1s 1ntroduced 1nto the cover plate, and an adapter which 1is
arranged for guiding alr from the nozzle chamber along a

.

predetermined flow path 1n the direction of the combustion

reglon, whereln between the adapter and the cover plate a flow

passage 1s formed as part of the flow path, and the adapter has

a radially extending annular sectlon which with the cover plate

'-!

orms a radlial section of the flow passage for cooling the

[ —

cover plate by the air, wherein the nozzles have 1n each case

an end section which 1s arranged 1n the radial section.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the 1nvention are exXplalned 1n more

detaill below with reference to a drawing. In the drawing:

FIG 1 shows a burner in a longitudinal sectional view, having

a nozzle chamber and heaving an adapter,

—

FIG 2 shows a detail of the nozzle chamber according to FIG 1

and an alternative adapter,

FIG 3 shows a detail of the arrangement according to FIG 1,

FIG 4 shows a detail of the arrangement according to FIG 1

wlith an alternative sealing ring, and

FIG 5 shows the adapter according to FIG 2 1n a perspective

V1ew.

CA 2956526 2017-06-08
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DETAILED DESCRIPTION

Shown schematically in FIG 1 1s a burner 2 1n a sectional view

—

along a longitudinal axis L of the burner 2. Extending along

the longitudinal axis L, that 1s to say 1n the axial direction

A, 1s a pilot burner 4 for delivering fuel 1into a combustion

e

region © which 1s arranged downstream of the pilot burner 4.

gr—

The fuel 1s 1njected wvia an outlet opening 8 of the pilot

CA 2956526 2017-06-08
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-

burner 4 into the combustion region 6. The combustion region 6

‘corresponds 1n thils case to the interior of a combustion

chamber, not shown 1n more detail here, which 1s connected

downstream to the burner 2.

Arranged around the pilot burner 4 in a nozzle chamber 10 are a

pr—

number of nozzles 12 which also extend 1n each case in the

axlal direction A and extend parallel to each other. The

nozzles 12 serve for providing a fuel/alr mixture 1in the

combustion reglon 6. To this end, for each nozzle 12 a fuel
lance 14 1s arranged 1in each case 1in such a way that this
projects at least partially on the rear side, that is to say on
the wupstream disposed nozzle end 16, into the nozzle 12.

Consequently, an annular nozzle 1nlet 1i1is especially formed in

each case, by means of which air can flow from, or be drawn out

0of, the nozzle chamber 10 IiInto the nozzle 12 in order to be
mixed there with the fuel which 1is ejected out of the
respective burner lance 14. The alr which 1s present in the
nozzle chamber 10 1s 1n this case especially provided by a

compressor, not shown here, which 1s connected upstream to the

purner 2, and therefore the air 1s compressed air. The fuel is

H

provided upstream of the fuel lances 14 via a number of annular

fuel passages 18, 1n this case two. The nozzles 12 are

correspondingly arranged along a number of rings, in this case

two, and form 1in FIG 1 an inner and an outer stage.

The nozzle chamber 10 is separated from the combustion region
o, that 1s to say from the combustion chamber, by means of a
cover plate 20. Thilis extends 1n the main 1in the radial

direction R and has a number of recesses which are associated

-

1n each case with an outlet 22 of a nozzle 12

T

‘or admitting the

fuel/air mixture, which 1is formed in the nozzles 12, into the

compustion region 6. In the region of the longitudinal axis L,

the cover plate 20 has an axial cone 24 which is widened out in
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the flow direction S. On the upstream disposed end, the axial

cone 24 has an inlet opening 26 which 1in the exemplary

embodiment which 1s shown here is arranged downstream of the

P

outlet opening 8 of the pilot burner 4.

Arranged 1n the nozzle chamber 10 is an adapter 28 which has a

F

head region 30, which encompasses the end of the pilot burner

4, and a diagonal section 32 which extends and widens out

downstream of this head region.

—

In this case, the adapter 28 1s formed in the style of a bell,

wnerein the head region 30 1s an upper part of the bell and the

diagonal section 32 1is a truncated cone-like lower part. A

-

radlal section 34 extends from the downstream disposed end of

the diagonal section 32 1in the radial direction R. The diagonal

and the radial sections 32, 34 are in this case each arranged

at a suitable distance Al, A2, for example about 2 - 5mm, with

regard to the axial <cone 24 or to the cover plate 20

respectively. In FIG 1, the adapter 28 1is constructed 1in one
piece, put alternatively a multi-piece <construction 1is

possible, as shown in FIG 2.

The cover plate 20 and the adapter 28 form an intermediate
space, which serves as a flow passage 36, in order to admit air
from the nozzle chamber 10 into the combustion region 6 and to
cool the cover plate 20 1in the process. The flow passage 36
comprises a plurality of sections 38, 40, 42 for this,

specifically a radial section 38 along the cover plate 20, also

referred to as a radial section 38, a diagonal section 40 along
the axilial cone 24, also referred to as a diagonal section 40,
and an annular passage 42 in the head region 30 between the

adapter 238 and the pilot burner 4. A ring-form inlet, which is

also referred to as an annular inlet, serves as an air inlet

44, This annular inlet encompasses the radial section 34 of
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the adapter 28, as FIG 2 shows particularly clearly. Moreover,

a number of positioning flanges 46 are formed there on the

radial section 34 of the adapter 28 1in order to achieve
sultable positioning. Moreover, it can be seen from FIG 2 in
combination with FIG 1 that the nozzles 12 project in each case
by their nozzle ends 16 into the radial section 38 and in this

way form cylindrical recesses 48 in said radial section 38.

In FIG 1, the flow path P of the air is illustrated by a number

of arrows. The air 1s first of all admitted via the alir 1inlet

44 1nto the flow passage 36 and then follows the radial section
38 from the outside inward as far as the diagonal section 40.

On this, a deflection along the axial cone 24 into the interior

of the head region 30 takes place. There, the air is deflected
again 1in the direction of the inlet opening 26. Additionally
arranged Dbetween 1nlet and outlet openings 26, 8, in the

exemplary embodiment shown here, 1is an axial swirler 50 into

which the air 1s directed before mixing with the fuel from the
pilot burner 4. The axial swirler 50 1is in this case
encompassed by a collar 52 which is attached on the axial cone

24 as an extension.

As FIG 1 and FIG 3 show in an enlargement, a gap 54, 1into which

a sealing ring 56 1s inserted, 1is formed between the pilot

burner 4 and the upstream dispoSed end of the adapter 28. This
sealing ring, 1in the exemplary embodiment shown here, is

fastened on the pilot burner 4 and is displaceable relative to

the adapter 28. Shown 1in FIG 4 is a variant of the sealing

ring 56 with an axially extending bridge 58 which extends round

this radially on the outside and forms a sealing face 60 on the

outside which butts against a mating face 62 of the adapter 28.

FIG 4 furthermore shows that the adapter 28 has a number of

spacers ©4 1n order to suitably space the adapter 28 away from
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.

the cover plate 20 and during installation of the burner 2 to

—

‘achleve a suitable alignment of the cover plate 20, the adapter

28 and the pilot burner 4 1in relation to each other. The
adapter 28 which is shown 1in FIG 4 is alsc shown in FIG 5 1in a
perspective view. Clearly visible are the spacers 64 which are
formed as recesses with regard to the outer side of the adapter

pr—

28 and designed 1n each case 1n the style of a dimple, a knob

or a cam. The spacers 64 project into the flow passage 36 and

are seated on the cover plate Z20. In the embodiment which 1s

shown here, the spacers 04 are arranged on the diagonal section

32 of the adapter 28 and are seated on the axial cone 24 on the

outer side.
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CLAIMS:

1. A burner for a compustion machine, comprlising:

a pllot burner which extends 1n the axial direction,

a nozzle chamber,

a combustion region,

a cover plate which 1s arranged between the nozzle
chamber and the combustion region and which has an 1inlet
opening, and also nozzles which are arranged around the pilot
burner in the nozzle chamber and which extend 1n each case in
the axial direction and which have 1n each case a nozzle outlet
which corresponds 1n each case to a recess which 1s 1ntroduced

into the cover plate, and

an adaptcr which 1s arranged for guiding air from the

nozzle chamber along a predetermined flow path 1n the

direction of the combustion region,

wherein between the adapter and the cover plate a flow
passage 1s formed as part of the flow path, and the adapter

has a radially extendling annular section which with the cover

gr—

plate forms a radial section of the

—t

flow passage for cooling

the cover plate by the air,

wherein the nozzlesgs have 1n each case an end section

which i1s arranged 1in the radial section.

2. The burner as claimed in claim 1,

CA 2956526 2017-06-08
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wherein the adapter has a head region 1nto which the

pilot burner projects.

3. The burner as claimed 1n claim Z,

wherein between the pilot burner and the head region an

annular passage is formed as part of the flow path.

4, The burner as claimed 1n claim 1,

wherein a part of the cover plate 1s designed as an

f—

axial cone, on the upstream disposed end of which the inlect

opening 1s arranged.

5. The burner as claimed in claim 4,

wherein the adapter has a diagonally extending section

which extends at a distance from the axial cone and

o~

ccnsequently forms a conical shell-like diagonal section of the

flow passage.

o . The burner as claimed in claim 1,

wherein the flow passage 1s designed as an annulus.

7. The burner as claimed 1n claim 1,

wherein the flow passage has an air 1inlet which lles on

the outside 1n the radial direction.

3 . The burner as claimed in claim 1,

CA 2956526 2017-06-08
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wherein an annular gap, 1nto which a sealing ring 1s

inserted, is formed in the radial direction between the pilot

purner and the adapter.

9. The burner as claimed 1n claim 8,

wherein the sealing ring 1s fastened on the pilot burner

and 1is displaceable relative to the adapter, or the seallng ring

is fastened on the adapter and 1s displaceable relative to the

pllot burner.

10. The burner as claimed 1n claim 9,

wherein the sealing ring has at least one bridge which
extends 1in the axial direction and encompasses the sealing ring,

wherein the bridge forms a sealing face which 1s seated on the

adapter,

11. The burner as claimed 1n claim 1,

wherein the adapter has at least one spacer which 1s

seated on the cover plate.

12. The burner as claimed in claim 11,

wherein the spacer 1s designed as a detformation of the

adapter.

13. A combustion machlne, comprising:

a burner as clailmed 1n claim _.

14. The combustion machine of claim 13,

Wherein the combustion machine comprises a gas turbine.

CA 2956526 2017-06-08
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