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Description

FIELD OF INVENTION

[0001] The present invention relates to a burner, incor-
porating a pilot cone and a mounting insert.

BACKGROUND OF INVENTION

[0002] It is known that gas turbines contain the follow-
ing components: a compressor, for compressing air; a
combustion chamber for generating a hot gas by burning
fuel in the presence of compressed air, which is produced
by the compressor; and a turbine for the depressurization
of the hot gas which has been generated in the combus-
tion chamber. It is further known that gas turbines give
off unwanted nitrogen oxide (NOx) and carbon monoxide
(CO). One factor which is known to influence the emission
of NOx is the combustion temperature. The scale of the
NOx given off is reduced if the combustion temperature
is lowered. However, higher combustion temperatures
are desirable in order to achieve a higher efficiency and
oxidation of the CO.
[0003] Two-stage combustion systems have been de-
veloped, which ensure efficient combustion and reduced
emissions of NOx. In a two-stage combustion system,
diffusion combustion is carried out in the first stage, to
produce ignition and stability of the flame. In the second
stage, combustion is effected using a premix, to reduce
the emissions of NOx.
[0004] As shown in Figure 1, a typical state of the art
combustion chamber 10 incorporates an injector housing
6 which has a base 5 for the injector housing. An ignition
injector 1 for diffusing the fuel, which has an injection
hole 4 for the ignition fuel, passes through the injector
housing 6 and is fixed to the base 5 of the injector housing.
The main fuel injectors 2 run through the injector housing
6, parallel to the ignition injector 1, and are fixed to the
base 5 of the injector housing. The fuel inlets 16 supply
the main fuel injectors 2 with fuel. A main combustion
zone 9 is formed within the outer cladding 19. A pilot cone
20 projects out from the vicinity of the injection hole 4 for
the ignition fuel from the ignition injector 1, and has a
flared end 22 adjacent to the main combustion zone 9.
The pilot cone 20 has a linear profile 21 which forms a
zone 23 for the ignition flame.
[0005] The compressed air 101 flows from the com-
pressor 50 between supporting ribs 7 through the main
fuel swirlers 8 into the main combustion zone 9. Each of
the main fuel swirlers 8 provides numerous swirler vanes
80. The compressed air 12 is forced through a set of
vanes 10, which are located within the ignition swirler 11,
into the ignition flame zone. Within the pilot cone 20, the
compressed air 12 mixes with the ignition fuel 30 and is
transported into the ignition flame zone 23, where it
burns.
[0006] Another burner system is the combustion sys-
tem based on jet flames. By comparison with spin-stabi-

lized systems, combustion systems based on jet flames
offer advantages, in particular from a thermo-acoustic
point of view, due to their distributed heat release zones
and the lack of spin-induced swirling.
[0007] Jet flames are stabilized by mixing in hot recir-
culating gases. The recirculation zone temperatures nec-
essary for this cannot be guaranteed in gas turbines, in
particular in the lower partial-load range, by the known
annular arrangement of the jets with a central recircula-
tion zone. Here again, therefore, additional piloting is re-
quired, and again consists of a pilot burner and a pilot
cone.
[0008] Here, the pilot cone is welded onto a mounting
insert. Fuel or combustion air is fed to the combustion
chamber through this mounting insert, for example by
means of suitable passages. During operation, thermal
expansions occur. These are the different thermal ex-
pansions of the various components, and also by the
radial thermal expansion of the pilot cone. However, the
permanent welded joint inhibits these thermal expan-
sions, which leads to very high stresses on the cone itself.
Due to the stresses occurring in operation, the compo-
nents are damaged, for example by cracking, and must
as a result be replaced sooner. Hence the inhibiting of
the thermal expansion leads to a reduction in the cyclic
service life of the components, in particular the cone.
[0009] Burner arrangements in gas turbine engines are
known in the art from documents US 3 735 930 A, GB 2
134 243 A, EP 1 258 681 A2 and EP 1 873 458 A1

SUMMARY OF INVENTION

[0010] It is therefore the object of the present invention
to specify a burner which has a longer service life.
[0011] In respect of the burner, this object is achieved
in accordance with the invention by the specification of
a burner according to claim 1.
[0012] The invention is based on the consideration that
the service life of the components, i.e. the pilot cone and
the mounting insert, is significantly impaired by the inhi-
bition of the thermal expansion of the components in the
radial and axial directions, and the associated stresses
which occur. Precisely this is now prevented with the aid
of the invention, namely the construction of the pilot cone
as an assembly and the decoupling of this assembly from
the mounting insert. The decoupling of the two compo-
nents leads to a longer service life for the pilot cone and
to a reduction in the stresses.
[0013] According to the invention, the decoupled pilot
cone assembly will have a cone side and will incorporate,
apart from the cone side, at least one further side. Here,
the cone side is that side which is arranged in the com-
bustion chamber itself and is directly exposed to the hot
gas.
[0014] The decoupled pilot cone assembly will prefer-
ably also incorporate a seating side, which is arranged
essentially axially to the direction of flow of the combus-
tion gas.
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[0015] In a preferred embodiment, the axial seating
side has a screw fixing to the mounting insert. Preferably,
the axial seating side will be essentially parallel to one
of the sides of the mounting insert. This enables the pilot
cone assembly to be fixed to the mounting insert. Here,
the axial seating side has a side at the rear end, that is
essentially at the rear end relative to the direction of flow
for the mounting insert. Here, in particular, the tempera-
ture is lower. Here the compressor air is only at about
450 - 500°C. This means that the side of the mounting
insert and also the axial mating side heat up and expand
equally. Excessive heating of the axial seating side is
also avoided. Stresses due to the screw fixing are thereby
avoided. The service life of the pilot cone assembly is
thereby significantly increased.
[0016] According to the invention, the at least one fur-
ther side is essentially parallel to one of the sides of the
mounting insert. A gap thus results between the mounting
insert and the pilot cone assembly. This gap is then so
calculated that at operating temperatures a gap is still
formed between the front side of the cone, in the direction
of flow, and the mounting insert, or the side of the cone
which is lower relative to the direction of flow lands exactly
on the mounting insert, in a radial direction. Here too, the
gap can be purged by compressor air in order to avoid
ignition of residual gas, for example, which can accumu-
late in the gap.
[0017] Preferably, the individual sides of the pilot cone
assembly will be welded together. However, it is also
conceivable that this pilot cone assembly is already
formed in this shape during its manufacture. Other types
of joint are also conceivable, such as for example sol-
dering or creative forming.
[0018] In another embodiment, not part of the present
invention, the further side will preferably have a sealing
ring, which is arranged between the further side and the
mounting insert. The gap between the mounting insert
and the pilot cone assembly is then closed off by means
of the sealing ring. This makes it possible to avoid the
purging of the gap by compressor air. Also, residual gas
can no longer accumulate in the gap itself. If the gap is
closed off by means of a sealing ring, it is then possible
to reduce the length of both the further side and also the
axial seating side. The welding of all the sides is no longer
necessary. The pilot cone is thereby made lighter in
weight, and material costs can be saved.
[0019] The sealing ring will preferably be a C-ring or a
piston ring. This fulfills very well the sealing function and,
if necessary, a defined leakage can be arranged, for ex-
ample to effect purging.
[0020] A gas turbine will preferably be equipped with
such a burner.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] In this are shown, in a simplified form and not
to scale:

Fig. 1 a schematic drawing of a gas turbine with a
burner in accordance with the prior art,

Fig. 2 a schematic drawing of a burner with a pilot
cone in accordance with the prior art,

Fig. 3 a burner in accordance with the invention with
a pilot cone assembly and mounting insert,

Fig. 4 a section of a further exemplary embodiment
of the burner, not part of the present invention.

Fig. 5 an overall view of the additional exemplary
embodiment, not part of the present invention.

[0022] In all the figures, parts which are the same have
the same reference marks.

DETAILED DESCRIPTION OF INVENTION

[0023] Fig. 2 shows a schematic representation of a
burner with a pilot cone 20 according to the prior art. The
pilot cone 20 is here welded onto a mounting insert 110
and serves as the interface between the pilot burner 140
and the mounting insert 110, which abuts the inner wall
120 of the combustion chamber. This has, among other
features, through passages which feed the combustion
air to the combustion zone 130 of the combustion cham-
ber. The outside of the pilot cone 20 is here welded onto
the mounting insert 110, with at least one welded attach-
ment point 170. The inside has a sliding fit 150 seated
on the pilot burner 140 with. During operation however,
thermally induced expansions arise, also inter alia in a
radial direction. However, the welding and the sliding fit
seating 150 greatly restrict this thermally-induced expan-
sion. This produces strong, very high stresses on the
cone 20. However, these thermal stresses lead to a re-
duction in the cyclic service life.
[0024] This is now avoided with the aid of the invention.
Fig. 3 shows a burner in accordance with the invention,
with a pilot cone assembly and mounting insert 110 in
accordance with the invention. The burner in accordance
with the invention has a pilot cone assembly, where this
is constructed as an assembly which is decoupled from
the mounting insert 110. The pilot cone assembly has
accordingly a cone side 105. In accordance with the in-
vention, the pilot cone assembly has in addition a further
side 180. This is parallel to one of the sides of the mount-
ing insert, preferably to the side which is parallel to the
direction of flow. This is referred to below as the long side
260 of the mounting insert 110. The further side 180 and
the long side 260 are spaced apart, so that they form a
gap 220. In addition, the decoupled assembly also has
a further axial seating side 190. This axial seating side
190 is also parallel to a side of the mounting insert 110,
preferably that side which is perpendicular to the direction
of flow. This side of the mounting insert 110 is referred
to below as the screw attachment side 280. In summary,
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it can then be said that two sides of the decoupled as-
sembly are parallel to two of the sides of the mounting
insert 110. Here, all the sides of the assembly for the pilot
cone can be welded together or otherwise permanently
connected/joined to each other. The gap 220 permits a
thermal expansion of the assembly and the mounting in-
sert 110. The two assemblies are thus decoupled; in par-
ticular also thermally decoupled.
[0025] The decoupled assembly thus permits thermal-
ly induced expansion of the individual components, that
is of the pilot cone assembly and also the mounting insert
110. Stresses on the components are thereby avoided,
by which means the service life is lengthened.
[0026] The gap 220, which results between the essen-
tially parallel and spaced-apart long side 260 and the
further side 180 of the assembly is calculated to be de-
fined such that, during operation, it is significantly nar-
rowed or is closed up by the thermal expansion at least
at one point of contact 300, 310 between the further side
180 and the long side 260. Here, the gap 220 can be
adjusted in such a way that - as with the weld point for a
state of the art burner - the point of contact 300 between
the further side 180 and the long side 260 lies essentially
downstream. That is to say, after the operating temper-
ature has been reached the gap 220 is closed up on the
cone side 105 (here the front edge of the cone 290) and
the long side 260. Here too, the gap 220 can have a
through-flow of cooling or compressor air, so-called bar-
rier air, to avoid a flashback. The point of contact 310
between the further side 180 and the long side 260 can
also lie essentially upstream. The cone side 105, i.e. the
front edge 290 of the cone, can then continue to form a
gap 220 with the long side 260, even at operating tem-
perature. After the operating temperature has been
reached, the further side 180 lies radially against the long
side 260, so to speak at the lower upstream end of the
mounting insert 110.
[0027] In addition to the further side 180, the assembly
also incorporates an axial seating side 190. This is es-
sentially parallel to one side of the mounting insert 110,
which is referred to in what follows as the screw attach-
ment side 280. For the purpose of attaching the entire
pilot cone assembly to the mounting insert 110, the axial
seating side 190 is bolted to the screw attachment side
280 by a screw fixing 240. In this region, the compressor
air has a temperature of only 450-500°C; this represents
a comparatively lower temperature than is the case, for
example, in the combustion chamber. As the tempera-
tures here are lower, the cone assembly and the mount-
ing insert 110 expand equally in this region. This has the
advantage that the stresses which can now arise even
with the inventive screw fixing 240, for example due to
inhibition of the thermal expansion of the components,
are now significantly reduced both in the case of the
mounting insert 110 and also for the pilot cone assembly,
which also lengthens the service life of both components.
In addition, a significantly simpler assembly/disassembly
of the pilot cone assembly and also of the mounting insert

110 is possible, because these are no longer joined to
each other by welding, but represent in each case a de-
coupled component. It is also possible to provide an axial
seal 360 between the axial seating side 190 and the
screw attachment side 280, that is to say on the so-called
cold side of the burner. Since the two sides there are only
dependent on the prewarming of the air, and not on the
heat transfer on the hot gas side, the thermal expansion
is then equal for both sides. As a result, the proposed
axial seal 360 is therefore tight to engineering standards.
In addition, or alternatively, a leakage bore hole 380 can
also be provided. This can consist, for example, of one
or more bore holes. If the gap 220 is cooled with barrier
air, the leakage bore hole 380 permits precise adjustment
of this barrier air. This has the advantage that the air is
uniformly distributed around the perimeter. In addition, it
has the advantage that unwanted effects on the flame
stability or the combustion regime, due to excessive or
undistributed barrier air, are avoided. The barrier air can
thus be precisely adjusted using the leakage bore hole
380. Higher emissions can thereby be avoided.
[0028] Fig. 4 now shows a further exemplary embodi-
ment, not part of the present invention. In this, the length
of the further side 180 of the pilot cone assembly is greatly
reduced. Between the further side 180 and the long side
260 of the mounting insert 110 there is now a sealing ring
400. This significantly reduces the gap size for the gap
220 between the mounting insert 110 and the pilot cone
assembly, or completely closes up the gap 220. A pos-
sible occurrence of flashback is thereby prevented. In
addition the gap 220 need no longer have a through flow
of barrier air, or only very little. The sealing ring 400 can
here be made as a piston ring or C-ring. These are par-
ticularly suitable because they fulfill the sealing function
very well. If the gap 220 continues to have a slight through
flow of cooling air, then the piston ring or equally the C-
ring can be adjusted for a defined leakage. In this exem-
plary embodiment, the axial seating side 190 is also
greatly shortened (Fig. 5). For the purpose of attaching
the entire pilot cone assembly to the mounting insert 110,
the axial seating side 190 is bolted to the screw attach-
ment side 280 by a screw fixing 240. An advantage of
the shortening of the axial seating side 190 and the further
side 180 is a lower weight. In addition, material costs can
thereby be saved. Here again, however, simple detach-
ment of the pilot cone assembly is possible, in that only
the screw fixing needs to be undone.
[0029] The inventive burner with a decoupled pilot
cone assembly and mounting insert 110 thus make it
possible significantly to reduce the stresses on the two
components. The inventive pilot cone assembly and
mounting insert 110 exhibit a higher service life. The ac-
tual decoupling between the pilot cone assembly and the
mounting insert 110 also contributes to improved assem-
bly/disassembly of the two components.
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Claims

1. A burner, comprising:
a mounting insert (110), comprising through passag-
es for feeding combustion air to a combustion zone
(130); and a pilot cone (20), which is a cone suitable
for a pilot burner, wherein the pilot cone is incorpo-
rated together with the mounting insert, and wherein
the pilot cone is constructed as a pilot cone assembly
which is thermally decoupled from the mounting in-
sert, wherein the decoupled pilot cone assembly
comprises a cone side (105) and a further side (180),
wherein the further side is essentially parallel to one
of the plurality of sides of the mounting insert, which
is parallel to the direction of flow during operation
referred to as long side (260) of the mounting insert,
wherein the further side (180) and the long side (260)
are spaced apart and forming a gap (220) when the
burner is not in operation characterized in that the
gap during operation is significantly narrowed or
closed up by thermal expansion at least at one point
of contact (300, 310).

2. The burner as claimed in claim 1, wherein the de-
coupled pilot cone assembly further comprises an
axial seating side (190).

3. The burner as claimed in claim 2,
wherein the axial seating side (190) is bolted to a
screw attachment side (280), which is a side of the
mounting insert, by a screw fixing whereby the pilot
cone assembly is attached to the mounting insert.

4. The burner as claimed in claim 3, wherein the axial
seating side is essentially parallel to the screw at-
tachment side which is a side of the mounting insert.

5. The burner as claimed in any of the preceding
claims , wherein the plurality of individual sides of
the pilot cone assembly are welded together.

6. A gas turbine with a burner as claimed in claim 1.

Patentansprüche

1. Brenner, umfassend
einen Montageeinsatz (110), umfassend Durchgän-
ge für die Zufuhr von Verbrennungsluft zu einem Ver-
brennungsbereich (130); und einen Pilotkegel (20),
der ein Kegel ist, der sich für einen Zündbrenner eig-
net, wobei der Pilotkegel zusammen mit dem Mon-
tageeinsatz verbaut ist und wobei der Pilotkegel als
Pilotkegelbaugruppe aufgebaut ist, die von dem
Montageeinsatz wärmeisoliert ist, wobei die isolierte
Pilotkegelbaugruppe eine Kegelseite (105) und eine
weitere Seite (180) umfasst,
wobei die weitere Seite im Wesentlichen parallel zu

einer der mehreren Seiten des Montageeinsatzes
ist, die parallel zu der Richtung des Flusses im Be-
trieb ist und als lange Seite (260) des Montageein-
satzes bezeichnet wird, wobei die weitere Seite
(180) und die lange Seite (260) in einem Abstand
voneinander angeordnet sind und eine Lücke (220)
bilden, wenn der Brenner nicht in Betrieb ist, da-
durch gekennzeichnet, dass die Lücke im Betrieb
durch Wärmeausdehnung mindestens an einem
Kontaktpunkt wesentlich verengt oder geschlossen
wird (300, 310).

2. Brenner nach Anspruch 1, wobei der isolierte Pilot-
kegel ferner eine axiale Sitzseite umfasst (190).

3. Brenner nach Anspruch 2,
wobei die axiale Sitzseite (190) mit einer Schrauben-
befestigung, durch die die Pilotkegelbaugruppe an
dem Montageeinsatz befestigt ist, an eine Schrau-
benbefestigungsseite (280) geschraubt ist, die eine
Seite des Montageeinsatzes ist.

4. Brenner nach Anspruch 3, wobei die axiale Sitzseite
im Wesentlichen parallel zu der Schraubenbefesti-
gungsseite verläuft, die eine Seite des Montageein-
satzes ist.

5. Brenner nach einem der vorhergehenden Ansprü-
che, wobei die mehreren einzelnen Seiten der Pilot-
kegelbaugruppe zusammengeschweißt sind.

6. Gasturbine mit einem Brenner nach Anspruch 1.

Revendications

1. Brûleur, comprenant :

un insert (110) de montage, comprenant des
passages traversant pour envoyer de l’air de
combustion à une zone (130) de combustion et
un cône (20) pilote, qui est un cône, qui convient
pour un brûleur pilote, dans lequel le cône pilote
est incorporé ensemble avec l’insert de monta-
ge et dans lequel le cône pilote est construit sous
la forme d’un ensemble de cône pilote, qui est
découplé thermiquement de l’insert de monta-
ge, l’ensemble de cône pilote découplé compre-
nant un côté (105) de cône et un autre côté
(180),
dans lequel l’autre côté est sensiblement paral-
lèle à l’un de la pluralité de côtés de l’insert de
montage, qui est parallèle à la direction d’écou-
lement pendant le fonctionnement, désigné par
côté (260) long de l’insert de montage, l’autre
côté (180) et le côté (260) long étant à distance
l’un de l’autre et formant un intervalle (220) lors-
que le brûleur n’est pas en fonctionnement,
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caractérisé en ce que l’intervalle pendant le
fonctionnement est rétréci significativement ou
fermé par dilatation thermique, au moins en un
point de contact (300, 310).

2. Brûleur suivant la revendication 1, dans lequel l’en-
semble de cône pilote découplé comprend, en outre,
un côté (190) de siège axial.

3. Brûleur suivant la revendication 2, dans lequel le cô-
té (190) de siège axial est boulonné à un côté (280)
de fixation d’un boulon, qui est un côté de l’insert de
montage, par une fixation par boulon, l’ensemble de
cône pilote étant ainsi fixé à l’insert de montage.

4. Brûleur suivant la revendication 3, dans lequel le cô-
té de siège axial est sensiblement parallèle au côté
de fixation par boulon, qui est un côté de l’insert de
montage.

5. Brûleur suivant l’une quelconque des revendications
précédentes, dans lequel la pluralité de côtés indi-
viduels de l’ensemble de cône pilote sont soudés
ensemble.

6. Turbine à gaz ayant un brûleur suivant la revendica-
tion 1.

9 10 
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