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(57) Abstract: The present invention relates to a burner
device for a gas turbine. The burner device comprises a burn-
er body (120), wherein the burner body (120) comprises an
axial end face (123). The burner body (120) further com-
prises a first supply channel (121) which has a first opening
in the axial end face (123). The burner device further com-
prises a burner end element (100) which is arranged at the
axial end face (123). The burner end element (100) comprises
a first plenum chamber (101) which is coupled to the first
opening of the first supply channel (121), such that a first flu-
id is feedable from the first supply channel (121) to the first
plenum chamber (101). The burner end element (100) further
comprises a lattice structure (103) with a plurality of inter-
connected pores, wherein the first plenum chamber (101) is
coupled to the lattice structure (103) for feeding the first fluid
into the lattice structure (103). The lattice structure (103)
forms a part of a burner surface (104) which points to a burn-
ing chamber (140) of the gas turbine such that a fluid connec-
tion between the burning chamber (140) and the lattice struc-
ture (103) is formed.
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DESCRIPTION

A burner tip and a burner for a gas turbine

Field of invention

The present invention relates to a burner device for a gas

turbine and to a method for manufacturing the burner device.

Art Background

In burner devices for gas turbines high temperatures are
present caused by the combustion of fuel. In order to reduce
emissions, in particular NOx emissions, the burned fuel
mixture becomes in modern gas turbines leaner and leaner.
However, leaner fuel mixture causes higher flame temperatures

than richer fuel mixtures.

Furthermore, it is an aim to burn hydrogen-rich fuel in order
to increase the efficiency of the gas turbine, for example.
However, when burning hydrogen-rich fuel, there is a high
risk of the flame burning backwards into the burner system.
Moreover, flame temperatures of hydrogen rich gases are
considerably higher than the traditional fuels, such as fuel

on a crude o0il basis.

Hydrogen rich fuel has to be mixed with other combustion
gases containing oxygen , such as air or pure oxygen, in
order to achieve an efficient combustion. However, mixing the
hydrogen rich fuel and the oxygen-containing combustion gases

is difficult to control.

Summary of the Invention
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It may be an object to provide a burner for a gas turbine

which is adapted for being operated with hydrogen rich fuel.

This object is solved by a burner device for a gas turbine
and by a method of manufacturing a burner device for a gas

turbine according to the independent claims.

According to a first aspect of the present invention, a
burner device for a gas turbine is presented. The burner de-
vice comprises a burner body, wherein the burner body com-
prises an axial end face. The burner body further comprises a
first supply channel which has at least one first opening in

the axial end face.

The burner device further comprises a burner end element
which is arranged at the axial end face. The burner end ele-
ment comprises a first plenum chamber which is coupled to the
first opening of the first supply channel, such that a first
fluid is feedable from the first supply channel to the first
plenum chamber. The burner end element further comprises a
lattice structure with a plurality of interconnected pores,
wherein the first plenum chamber is coupled to the lattice
structure for feeding the first fluid into the lattice struc-
ture. The lattice structure forms a part of a burner surface
which points to a burning chamber of the gas turbine such
that a fluid connection between the burning chamber and the
lattice structure is formed. With burner surface particularly
a wall of the burner is meant that has a burner surface de-
limiting the wall. I.e. the lattice structure is a

threedimensional structure.

The burner body may comprise a tubular shape with a ring
shaped cross-section, for example, but is not limited there-
to. For example, the tubular shape may also have an ellipti-
cal or rectangular cross-section. Hence, the burner body with
its tubular shape forms an inner passage through which air or

an air/fuel mixture may stream along the axial direction.
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The burner body has a symmetry axis running through the inner
passage, wherein the described axial direction is parallel to
the symmetry axis of the burner body. A radial direction runs
through the axial direction and is perpendicular to the axial
direction. Furthermore, a circumferential direction is per-
pendicular to the axial direction and the radial direction
and runs around the axial direction and the symmetry axis,

respectively.

The burner device is attachable to an upstream axial end of a
combustor. The burner device injects the fuel and the air, in
particular the hydrogen rich fuel and an oxygen rich gas or a
mixture of both, respectively, into the burning chamber of

the combustor of the gas turbine.

The burner body may comprise at least a first supply channel

which has an opening at the above-mentioned axial end face of
the burner body. Through the first supply channel, first flu-
id, such as the hydrogen rich fuel and the oxygen rich gas or

a mixture of both, respectively, may be guided.

The burner end element may comprise a ring shape and is
formed such that the burner end element fits onto the end

face of the ring shape of the burner body.

The burner end element may be a structurally different ele-
ment with respect to the burner body. Alternatively, the
burner end element may be formed and manufactured directly
onto the axial end face of the burner body, e.g. by additive
manufacturing techniques. Hence, by applying additive manu-
facturing techniques, the burner end element comprising the
desired design and lattice structure, respectively, is grown

onto the axial end face of the burner body.

The first plenum chamber of the burner end element is ar-
ranged within the burner end element such that the first flu-

id is feedable from the first supply channel to the first



10

15

20

25

30

35

WO 2015/154902 PCT/EP2015/053202

plenum chamber if the burner end element is fixed onto the
end face of the burner body. The burner end element further
comprises a burner surface which is the surface which points
in the direction to the inner volume of the burning chamber
of the combustor of the gas turbine. The burner surface is in
other words the surface of the burner device and the burner
end element, respectively, which is arranged closest to a
flame burning inside the burning chamber. Specifically, the
burner surface is the surface through which a fuel and/or the

fuel mixture is injectable into the burning chamber.

The burner surface may be a tip end surface, a radially inner
surface or an outer surface of the above described tubular
burner body. An exemplary embodiment described below, the
burner surface may comprise a normal which is not perpendicu-
lar with the axial direction. In other words, the normal of
the burner surface may be nonparallel with the radial direc-
tion. Hence, the burner end element may have a conical shape

due to a tapering run or shape of the burner surface.

The burner end element according to the present invention
comprises specifically a lattice structure with a plurality
of interconnected pores. The lattice structure according to
the present invention comprises a plurality of interconnected
pores which means that the pores are in fluid connection such
that a fluid may stream from a first end of the lattice
structure, for example from the first plenum chamber, to an-
other desired end of the lattice structure, such as the burn-

er surface of the burner end element.

In particular, according to a further exemplary embodiment
the pores forms small fluid channels which may have a flow
diameter of smaller than approximately 0,5 mm, in particular

smaller than approximately 0,3 mm.

The burner end element is made of a solid portion comprising
a solid material, such as metal, and a lattice portion which

comprises the lattice structure. The lattice portion is ar-
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ranged and formed within the solid portion such that the lat-
tice portion forms a kind of channel which is guided through
the solid portion in a wire-like or leg-like manner. Specifi-
cally the solid portion and the lattice portion are monolith-
ically and hence integrally formed such that the solid por-

tion and the lattice portion form one common burner end ele-

ment. Hence, the burner end element is not completely made of

<

a lattice structure. Specifically more than 50 volume % (per-
centage), in particular more than 60 volume % or 70 volume %
of the burner end element are made of the solid portion,
wherein the other remaining volume % of the burner end ele-
ment is made of the lattice portion. The lattice portion is
formed within the solid portion in a predetermined line such
that a desired flow channel for the respective first fluid
and/or second fluid is formed. Additionally, as described in
more detail below, a further lattice portion comprising the
further lattice structure may be formed within the solid por-
tion of the burner end element, wherein the lattice portion
and the further lattice portion together may form less than

<

50 volume % of the volume of the burner end element and the

other remaining volume % of the burner end element are formed

by the solid portion.

Furthermore, according to a further exemplary embodiment of
the present invention, the lattice structure forms frame ele-
ments between the pores, wherein each of the frame elements

may have a width of more than approximately 0,5 mm.

The permeability and porousness (or porosity) of the lattice
structure for guiding the first (and/or a second) fluid
through the lattice structure is controllable by forming the
lattice structure with a predefined ratio between a void
space (i.e. the space/volume of the pores) and the bulk vol-
ume (i.e. the volume which is occupied by the frame ele-

ments) .

For example, according to an exemplary embodiment of the pre-

sent invention, the lattice structure comprises a ratio be-
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tween a void space for the first fluid and a bulk volume of

more than approximately 2/3.

The burner end element and in particular the lattice struc-
ture may be made of a metal foam. The metal foam is a cellu-
lar structure consisting of a solid metal, such as high tem-
perature resistant material/metal, as well as a large volume
fraction of gas-filled interconnected pores. The pores form

an interconnected network (open-cell foam).

Furthermore, the lattice structure may be formed of a cast
material, such as cast iron, wherein the lattice structure is

formed by using casting techniques.

Furthermore, according to a further exemplary embodiment, the
lattice structure is formed by using an additive manufactur-
ing method, i.e. a 3D (three-dimensional) printing technique,
and/or Selective Laser Melting (SLM). For a selective laser
melting, the material of the burner end element may be tita-
nium alloys, cobalt chrome alloys, stainless Steel and/or
aluminum. 3D printing or additive manufacturing is a process
of making a three-dimensional solid object of virtually any
shape from a digital model. 3D printing is achieved using an
additive process, where succesgsive layers of material are
laid down in different shapes. A 3D printer is a limited type
of industrial robot that is capable of carrying out an addi-
tive process under computer control. The 3D printer is con-
trollable under software/computer control, wherein the de-
tailed shape and design of the pores of the lattice structure

may be predefined.

The lattice structure guides the first fluid and/or the se-
cond fluid as described below from the respective plenum
chamber to the burner surface for injecting the respective
fluid into the burning chamber. By the approach of the pre-
sent invention, the lattice structure comprises a plurality
of pores such that a plurality of small fluid conductors is

formed instead of one large conventional fluid conductor.
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Hence, by the lattice structure comprising the plurality of
pores the same amount of fluid may be fed through the pores

as by one conventional larger fluid channels.

Because the lattice structure according to the present inven-
tion comprises the plurality of smaller fluid conductors
formed by the plurality of interconnected pores, a flashback
of the flame into the smaller channels/pores is prevented. A
flashback of flames is only possible if a fluid conductor has
a sufficient large flow/quench diameter. Such a large flow
diameter is given by the conventional flow channel in conven-
tional burners. However, by the lattice structure of the pre-
sent invention a flashback of the flames into the pores is

prevented due to the small diameter of each pore.

Hence, because the risk of a flashback into the lattice
structure is reduced by the burner device according to the
present invention, it is possible to burn hydrogen rich
fuels, which have for example a higher hydrogen amount in
comparison to mineral oil based fuels. Hence, a gas turbine
using the burner device of the present invention may be driv-
en by hydrogen rich fuels, such as waste hydrogen gas from

the chemical industry.

In the following, further exemplary embodiments of the pre-

sent invention will be described:

According to a further exemplary embodiment of the present
invention, the burner body comprises a second supply channel
which has a second opening in the axial end face, wherein the
burner end element comprises a second plenum chamber which is
coupled to the second opening of the second supply channel,
such that a second fluid is feedable from the second supply
channel to the second plenum chamber. The second plenum cham-
ber is coupled to the lattice structure for feeding the se-
cond fluid into the lattice structure, such that the first
fluid and the second fluid are mixed together within the lat-

tice structure.
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Hence, the first fluid flows from the first plenum chamber
into the lattice structure and the second fluid flows from
the second plenum chamber into the lattice structure. The
first fluid and the second fluid are mixed within the lattice
structure such that a mixture of the first fluid and the se-
cond fluid is injectable from the lattice structure through
the burner surface into the burning chamber. For example, the
first fluid may be an oxygen rich fluid, such as air or pure
oxygen, and the second fluid may be for example fuel, such as

a hydrogen rich fuel or even pure hydrogen.

By mixing the first fluid and the second fuel within the lat-
tice structure, proper mixing characteristics and in particu-
lar a homogeneous mixture of the first fluid and the second

fluid i1s achieved.

According to a further exemplary embodiment of the present
invention, wherein the burner body further comprises a plu-
rality of first supply channels each of which has a respec-
tive further first opening in the axial end face. The burner
body further comprises a plurality of second supply channels
each of which has a respective further second opening in the
axial end face. The burner end element comprises a plurality
of first plenum chambers, wherein each of the first plenum
chambers is coupled to a respective one of the first openings
of the regpective first supply channels, such that the first
fluid is feedable from the first supply channel to the re-
spective first plenum chamber. The burner end element com-
prises a plurality of second plenum chambers, wherein each of
the second plenum chambers is coupled to a respective one of
the second openings of the respective second supply channels,
such that the second fluid is feedable from the second supply

channel to the respective second plenum chamber.

The plurality of first plenum chambers and the plurality of
second plenum chambers are coupled to the lattice structure
for feeding the first fluid and the second fluid into the
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lattice structure, such that the first fluid and the second

fluid is mixed together within the lattice structure.

According to a further exemplary embodiment of the present
invention, the plurality of first plenum chambers and the
plurality of second plenum chambers are formed along a cir-
cumferential direction in an alternating manner. Accordingly,
the first supply channels and the second supply channels are
formed along the circumferential direction in alternating

manner.

According to a further exemplary embodiment of the present
invention, the burner end element further comprises a further
lattice structure with a plurality of further interconnected
pores. The further lattice structure is formed spaced apart
from the lattice structure, wherein the first plenum chamber
is coupled to the further lattice structure for feeding the
first fluid into the further lattice structure. The further
lattice structure forms a further part of the burner surface,
which further part is spaced apart from the part of the burn-
er surface, such that a further fluid connection between the

burning chamber and the further lattice structure is formed.

For example, the first fluid may be used as a cooling fluid,
such as alr, wherein the first fluid is fed in the lattice
structure for being mixed with the second fluid (such as
fuel) and additionally in the further lattice structure for
being used as a cooling fluid. The further lattice structure
comprises an outlet section at the burner surface spaced
apart from an outlet section of the lattice structure at the

burner surface.

Specifically, the outlet section of the further lattice
structure may be formed at the hottest regions of the burner
surface, such that the first fluid streaming out of the fur-
ther lattice structure may cool the respective hot sections

of the burner surface. Specifically, the first fluid stream-
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ing out of the further lattice structure may form a film

cooling along the burner surface.

According to a further exemplary embodiment, the further lat-
tice structure may be formed at a free end (i.e. a tip end)

section of the burner end element.

According to a further exemplary embodiment, the burner end
element comprises a conical section which has the burner sur-
face, wherein the conical section tapers along an axial di-
rection to the tip end (i.e. the free end) of the burner end

element.

According to a further exemplary embodiment, the lattice
structure comprises a baffle plate which is arranged within
the lattice structure such that the first fluid and/or the
second fluid is streamble against the baffle plate for con-

trolling a flow characteristic of the first fluid.

The baffle plates may be a curved or straight flat plate ele-
ment which is incorporated into the lattice structure such
that fluid, i.e. the first fluid and/or the second fluid,
streams along in order to guide the respective fluid to a de-
sired location. Specifically, the baffle plate is formed for
guiding the regpective fluids along the circumferential di-
rection such that the respective fluids are mixed with fluids
streaming from the adjacent plenum chambers into the lattice
structure. Hence, the baffle plates help to achieve a homoge-
neous mixing of the fluids being injected from the respective

adjacent plenum chambers into the lattice structure.

For example, the baffle plate may comprise openings and
through holes, respectively, such that a desired streaming
characteristics from the respective plenum chambers to the

burner surface is predefineable.

In the following, according to a further aspect of the pre-

sent invention, a method of manufacturing a burner device,
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such as the burner device above, for a gas turbine is de-

scribed.

According to the method, a burner body is provided, wherein
the burner body comprises an axial end face. The burner body
comprises a first supply channel which has a first opening in

the axial end face.

A burner end element is arranged at the axial end face and a
first plenum chamber of the burner end element is coupled to
the first opening of the first supply channel, such that a
first fluid is feedable from the first supply channel to the
first plenum chamber. The burner end element further compris-
es a lattice structure with a plurality of interconnected
pores, wherein the first plenum chamber is coupled to the
lattice structure for feeding the first fluid into the lat-
tice structure. The lattice structure may form a part of a
burner surface which points to a burning chamber of the gas
turbine such that a fluid connection between the burning

chamber and the lattice structure is formed.

The part of the burner surface, where the lattice structure
and an outlet section of the lattice structure is provided
such that the respective fluid may be exhausted, may be
formed in a recess of the burner surface surrounding the out-
let section of the lattice structure. In other words, a hole,
such as a blind hole or a groove running along the circumfer-
ential direction, may be formed within the burner surface,
wherein the bottom of the hole forms the outlet section of

the lattice structure.

The lattice structure may be formed by using 3D printing
technique (i.e. additive manufacturing technique, e.g. selec-
tive laser melting SLM or sintering) or by using casting
technique. When very sophisticated lattice structures are to
be used, then it appears that casting is not possible but 3D
printing techniques are considered the preferred way to im-

plement these lattice structures.
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Summarizing, by the present invention, the lattice structure
of the bottom end element may be formed of a controlled mul-
tisystem anisotropic foam, such as metal foam, wherein the
lattice structure comprises interconnected pores with very
small individual channel cross-section with a high number of
individual channels, forming several interconnected systems
of channels. Hence, one or more different fluids, such as
combustion gases and fuels, may be guided and mixed within

the lattice structure.

By the present invention, conventional burner bodies may be
upgraded by the above described burner end element with the
lattice structure. Hence, a conventional burner device may be
upgraded to a hydrogen rich fuel driven burner device, for
example. Specifically, old burner end elements of a conven-
tional burner device may be retrofitted and a new burner end
element comprising the above described lattice structure may
be added e.g. up by additive manufacturing technique or weld-
ing. Hence, old burner devices may be retrofitted by the

above described inventive burner device.

It has to be noted that embodiments of the invention have
been described with reference to different subject matters.
In particular, some embodiments have been described with ref-
erence to method type claims whereas other embodiments have
been described with reference to apparatus type claims. How-
ever, a person skilled in the art will gather from the above
and the following description that, unless other notified, in
addition to any combination of features belonging to one type
of subject matter also any combination between features re-
lating to different subject matters, in particular between
features of the method type claims and features of the appa-
ratus type claims is considered as to be disclosed with this

document.
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Brief Description of the Drawings

The aspects defined above and further aspects of the present
invention are apparent from the examples of embodiment to be
described hereinafter and are explained with reference to the
examples of embodiment. The invention will be described in

more detail hereinafter with reference to examples of embodi-

ment but to which the invention is not limited.

Fig. 1 shows a sectional view of a burner device for a gas
turbine according to an exemplary embodiment of the

present invention and

Fig. 2 shows a perspective view of the burner device shown

in Fig. 1.

Detailed Description

The illustration in the drawings is in schematic form. It is
noted that in different figures, similar or identical ele-

ments are provided with the same reference signs.

Fig. 1 shows a burner device for a gas turbine according to
an exemplary embodiment of the present invention. The burner
device comprises a burner body 120, wherein the burner body
120 comprises an axial end face 123. The burner body 120 fur-
ther comprises a first supply channel 121 which has a first
opening in the axial end face 123. The burner device further
comprises a burner end element 100 which is arranged at the
axial end face 123. The burner end element 100 comprises a
first plenum chamber 101 which is coupled to the first open-
ing of the first supply channel 121, such that a first fluid
is feedable from the first supply channel 121 to the first
plenum chamber 101. The burner end element 100 further com-
prises a lattice structure 103 with a plurality of intercon-
nected pores, wherein the first plenum chamber 101 is coupled
to the lattice structure 103 for feeding the first fluid into
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the lattice structure 103. The lattice structure 103 forms a
part of a burner surface 104 which points to a burning cham-
ber 140 of the gas turbine such that a fluid connection be-
tween the burning chamber 140 and the lattice structure 103

1is formed.

The burner body 101 comprises a tubular shape with a ring

shaped cross-section. Hence, the burner body with its tubular
shape forms an inner passage through which air or an air/fuel
mixture may stream along the axial direction. In the exempla-
ry embodiment shown in Fig.l, a main fuel mixture 107 streams

along the axial direction 131.

The burner body 101 has a symmetry axis running through the
inner passage, wherein the described axial direction 131 is
parallel to the symmetry axis of the burner body. A radial
direction 132 runs through the axial direction 131 and is
perpendicular to the axial direction 131. Furthermore, a cir-
cumferential direction 233 (see Fig. 2) is perpendicular to
the axial direction 131 and the radial directionl32 and runs
around the axial direction 131 and the symmetry axis, respec-

tively.

The burner device is attachable to an upstream axial end of a
combustor. The burner device injects the fuel and the air, in
particular the hydrogen rich fuel and an oxygen rich gas or a
mixture of both, respectively, into the burning chamber 140

of the combustor of the gas turbine.

The burner body 101 comprises at least a first supply channel
121 which has an opening at the above-mentioned axial end
face 123 of the burner body 120. Through the first supply
channel 121, first fluid, such as oxygen rich gas such as air
is guided. The burner body 101 further comprises a second
supply channel 122 which has a further opening at the above-
mentioned axial end face 123 of the burner body 120. Through
the second supply channel 122, second fluid, such as hydrogen

rich gas, is guided.



10

15

20

25

30

35

WO 2015/154902 15 PCT/EP2015/053202

The burner end element 100 comprises a ring shape and is
formed such that the burner end element 100 fits onto the end
face 123 of the ring shaped the burner body 120.

The first plenum chamber 101 of the burner end element 100 is
arranged within the burner end element 100 such that the
first fluid is feedable from the first supply channel 121 to
the first plenum chamber 101 if the burner end element 100 is
fixed onto the end face 123 of the burner body 120.

The burner end element 100 further comprises a burner surface
104 which is the surface which points in the direction to the
inner volume of the burning chamber 140 of the combustor of
the gas turbine. The burner surface 104 is in other words the
surface of the burner device and the burner end element 100,
respectively, which is arranged closest to a flame 108 burn-
ing inside the burning chamber 140. Specifically, the burner
surface 104 is the surface through which a fuel and/or the
fuel mixture (i.e. the first and the second fluid) is inject-

able into the burning chamber 140.

For example, the main fuel 107 may be a lean fuel/air mixture
and the first/second fluid mixture streaming out of the lat-
tice structure may be a rich fuel/air mixture. In other
words, the mixture of first/second fluid mixture may be a
rich fuel mixture which forms a stable pilot flame. Hence,
the mixture of first/second fluid is a so called pilot fuel

mixture.

The burner surface 104 is in the exemplary embodiment in

Fig. 1 a radially inner surface of the tubular burner end el-
ement 100. The burner surface 104 has a normal which is not
perpendicular with the axial direction 131. In other words,
the normal of the burner surface may be non-parallel with the
radial direction 132. Hence, the burner end element 100 has a
conical shape due to a tapering run or shape of the burner

surface 104. The conical section of the burner end element
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100 tapers along the axial direction 131 to the tip end (i.e.

the free end) of the burner end element 100.

The burner end element 100 comprises the lattice structure
103 with a plurality of interconnected pores. The lattice
structure 103 and the further lattice structure 105 as de-
scribed below comprise a plurality of interconnected pores
which means that the pores are in fluid connection such that
the first and/or second fluid stream from a first end of the
lattice structure 103, 105, for example from the first plenum
chamber 101, to another desired end of the lattice structure
103, 105, such as the burner surface 104 of the burner end
element 100.

The second supply channel 102 has a second opening in the ax-
ial end face 123, wherein the burner end element 100 compris-
es a second plenum chamber 102 which is coupled to the second
opening of the second supply channel 122, such that a second
fluid (such as fuel) is feedable from the second supply chan-
nel 122 to the second plenum chamber 102. The second plenum
chamber 102 is coupled to the lattice structure 103 for feed-
ing the second fluid into the lattice structure 103, such
that the first fluid and the second fluid are mixed together

within the lattice structure 103.

Hence, the first fluid flows from the first plenum chamber
101 into the lattice structure 103 and the second fluid flows
from the second plenum chamber 102 into the same lattice
structure 103. The first fluid and the second fluid are mixed
within the lattice structure 103 such that a mixture of the
first fluid and the second fluid is injectable from the lat-
tice structure 103 through the burner surface 104 into the

burning chamber.

By mixing the first fluid and the second fuel within the lat-
tice structure 103, proper mixing characteristics and in par-
ticular a homogeneous mixture of the first fluid and the se-

cond fluid 1s achieved.
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The burner end element 100 further comprises the further lat-
tice structure 105 with a plurality of further interconnected
pores. The further lattice structure 105 is formed spaced
apart from the lattice structure 103, wherein the first ple-
num chamber 101 is coupled to the further lattice structure
105 for feeding the first fluid into the further lattice
structure 105. The further lattice structure 105 forms a fur-
ther part of the burner surface 104, which further part is
spaced apart from the part of the burner surface 104 where
the lattice structure 103 ejects the first/second fuel mix-
ture within the burning chamber 140, such that a further flu-
id connection between the burning chamber 140 and the further

lattice structure 105 is formed.

For example, the first fluid may be used as a cooling fluid,
such as alr, wherein the first fluid is fed in the lattice
structure 103 for being mixed with the second fluid (such as
fuel) and additionally in the further lattice structure 105
for being used as a cooling fluid. The further lattice struc-
ture comprises an outlet section at the burner surface 104
spaced apart from an outlet section of the lattice structure
103 at the burner surface 104.

Specifically, the outlet section of the further lattice
structure 105 may be formed at the hottest regions of the
burner surface 104, such that the first fluid streaming out
of the further lattice structure 105 may cool the regpective
hot sections of the burner surface 104. Specifically, the
first fluid streaming out of the further lattice structure

105 may form a film cooling 106 along the burner surface 104.

Fig. 2 shows a perspective view of the burner device shown in
Fig. 1.

In Fig. 2 it is shown, that the burner body 120 further com-
prises a plurality of first supply channels 121, 121’, where-

in each of which has a respective further first opening in
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the axial end face 123. The burner body 120 further comprises
a plurality of second supply channels 122, 122’ each of which
has a respective further second opening in the axial end face
123.

The burner end element 100 comprises a plurality of first
plenum chambers 101, 101’, wherein each of the first plenum
chambers 101, 101’ is coupled to a respective one of the
first openings of the respective first supply channels 121,
1217, such that the first fluid is feedable from the first
supply channel 121, 121’ to the respective first plenum cham-
ber 101, 1017.

The burner end element 100 comprises a plurality of second
plenum chambers 102, 102’, wherein each of the second plenum
chambers 102, 102’ is coupled to a respective one of the se-
cond openings of the respective second supply channels 122,
122’ , such that the second fluid is feedable from the second
supply channels 122, 122’ to the respective second plenum
chamber 102, 1027.

The plurality of first plenum chambers 101, 101’ and the plu-
rality of second plenum chambers 102, 102’ are coupled to the
lattice structure 103 for feeding the first fluid and the se-
cond fluid into the lattice structure 103, such that the

first fluid and the second fluid is mixed together within the

lattice structure 103.

The plurality of first plenum chambers 101, 101’ and the plu-
rality of second plenum chambers 102, 102’ are formed along
the circumferential direction 233 in an alternating manner.
Accordingly, the first supply channels 121, 121’ and the se-
cond supply channels 122, 122’ are formed along the circum-

ferential direction 233 in alternating manner.

The lattice structure 103 further comprises a baffle plate
201 which is arranged within the lattice structure 103
(and/or the further lattice structure 105) such that the
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first fluid and/or the second fluid is streamble against the
baffle plate 201 for controlling a flow characteristic of the
first fluid.

The baffle plate 201 may be a curved or straight flat plate
element which is incorporated into the lattice structures
103, 105 such that fluid, i.e. the first fluid and/or the
second fluid, streams along in order to guide the respective
fluid to a desired location. Specifically, the baffle plate
201 is formed for guiding the respective fluids along the
circumferential direction such that the respective fluids are
mixed with fluids streaming from the adjacent plenum chambers
101, 101’, 102, 102’ into the lattice structure 103. Hence,
the baffle plates 201 help to achieve a homogeneous mixing of
the fluids being injected from the respective adjacent plenum
chambers 101, 101’, 102, 102’ into the lattice structure 103.

It should be noted that the term “comprising” does not ex-

W W ”

clude other elements or steps and “a” or “an” does not ex-
clude a plurality. Also elements described in association
with different embodiments may be combined. It should also be
noted that reference signs in the claims should not be con-

strued as limiting the scope of the claims.
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Claims

1. Burner device for a gas turbine, the burner device com-
prising

a burner body (120),
wherein the burner body (120) comprises an axial end face
(123),
wherein the burner body (120) comprises a first supply chan-
nel (121) which has a first opening in the axial end face
(123),

a burner end element (100) which is arranged at the axi-
al end face (123),
wherein the burner end element (100) comprises a first plenum
chamber (101) which is coupled to the first opening of the
first supply channel (121), such that a first fluid is
feedable from the first supply channel (121) to the first
plenum chamber (101),
wherein the burner end element (100) further comprises a lat-
tice structure (103) with a plurality of interconnected
pores,
wherein the first plenum chamber (101) is coupled to the lat-
tice structure (103) for feeding the first fluid into the
lattice structure (103),
wherein the lattice structure (103) forms a part of a burner
surface (104) which points to a burning chamber (140) of the
gas turbine such that a fluid connection between the burning
chamber (140) and the lattice structure (103) is formed.

2. Burner device according to claim 1,

wherein the burner body (120) comprises a second supply chan-
nel (122) which has a second opening in the axial end face
(123),

wherein the burner end element (100) comprises a second ple-
num chamber (102) which is coupled to the second opening of
the second supply channel (122), such that a second fluid is
feedable from the second supply channel (122) to the second
plenum chamber (102),
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wherein the second plenum chamber (102) is coupled to the
lattice structure (103) for feeding the second fluid into the
lattice structure (103), such that the first fluid and the
second fluid is mixed together within the lattice structure
(103) .

3. Burner device according to claim 2,

wherein the burner body (120) further comprises a plurality
of first supply channels (121) each of which has a respective
further first opening in the axial end face (123),

wherein the burner body (120) further comprises a plurality
of second supply channels (122) each of which has a respec-
tive further second opening in the axial end face (123),
wherein the burner end element (100) comprises a plurality of
first plenum chambers (101), wherein each of which is coupled
to a respective one of the first openings of the respective
first supply channels (121), such that the first fluid is
feedable from the first supply channel (121) to the respec-
tive first plenum chamber (101),

wherein the burner end element (100) comprises a plurality of
second plenum chambers (102), wherein each of which is cou-
pled to a respective one of the second openings of the re-
spective second supply channels (122), such that the second
fluid is feedable from the second supply channel (122) to the
respective second plenum chamber (102), and

wherein the plurality of first plenum chambers (101) and the
plurality of second plenum chambers (102) are coupled to the
lattice structure (103) for feeding the first fluid and the
second fluid into the lattice structure (103), such that the
first fluid and the second fluid is mixed together within the

lattice structure (103).

4, Burner device according to claim 3,
wherein the plurality of first plenum chambers (101) and the
plurality of second plenum chambers (102) are formed along a

circumferential direction (233) in an alternating manner.

5. Burner device according to one of the claims 1 to 4,
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wherein the burner end element (100) further comprises a fur-
ther lattice structure (105) with a plurality of further in-
terconnected pores,

wherein the further lattice structure (105) is formed spaced
apart from the lattice structure (103),

wherein the first plenum chamber (101) is coupled to the fur-
ther lattice structure (105) for feeding the first fluid into
the further lattice structure (105), and

wherein the further lattice structure (105) forms a further
part of the burner surface (104), which further part is
spaced apart from the part of the burner surface (104), such
that a further fluid connection between the burning chamber
(140) and the further lattice structure (105) is formed.

6. Burner device according to one of the claims 1 to 5,
wherein the burner end element (100) comprises a conical sec-
tion which comprises the burner surface (104),

wherein the conical section tapers along an axial direction
(131) to a tip end of the burner end element (100).

7. Burner device according to one of the claims 1 to 6,
wherein the lattice structure (103) comprises a ratio between
a void space for the first fluid and a bulk volume of more
than 4/6.

8. Burner device according to one of the claims 1 to 7,
wherein the pores forms fluid channels with a flow diameter

smaller than 0,3 mm.

9. Burner device according to one of the claims 1 to 8,
wherein the lattice structure (103) forms frame elements be-
tween the pores,

wherein each of the frame elements has a width of more than

0,5 mm.

10. Burner device according to one of the claims 1 to 9,
wherein the lattice structure (103) comprises a baffle plate

(201) which is arranged within the lattice structure (103)
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such that the first fluid is streamble against the baffle
plate (201) for controlling a flow characteristic of the
first fluid.

11. Method of manufacturing a burner device for a gas tur-
bine, the method comprising

providing a burner body (120),
wherein the burner body (120) comprises an axial end face
(123),
wherein the burner body (120) comprises a first supply chan-
nel (121) which has a first opening in the axial end face
(123),

arranging a burner end element (100) at the axial end
face (123),
coupling a first plenum chamber (101) of the burner end ele-
ment (100) to the first opening of the first supply channel
(121), such that a first fluid is feedable from the first
supply channel (121) to the first plenum chamber (101),
wherein the burner end element (100) further comprises a lat-
tice structure (103) with a plurality of interconnected
pores,
wherein the first plenum chamber (101) is coupled to the lat-
tice structure (103) for feeding the first fluid into the
lattice structure (103), and
wherein the lattice structure (103) forms a part of a burner
surface (104) which points to a burning chamber (140) of the
gas turbine such that a fluid connection between the burning
chamber (140) and the lattice structure (103) is formed.

12. Method according to claim 11,
wherein the lattice structure (103) is formed by using 3D

printing technique or by using casting technique.
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