
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

77
8 

34
5

A
1

TEPZZ 778¥45A_T
(11) EP 2 778 345 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
17.09.2014 Bulletin 2014/38

(21) Application number: 13159477.2

(22) Date of filing: 15.03.2013

(51) Int Cl.:
F01D 5/18 (2006.01) F23R 3/00 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(71) Applicant: Siemens Aktiengesellschaft
80333 München (DE)

(72) Inventors:  
• Jenkinson, Paul

Witham St Hughs Lincoln, LN6 9RT (GB)
• McKenna, Mike

Newark, NG24 1GL (GB)

(74) Representative: Maier, Daniel Oliver et al
Siemens AG 
Postfach 22 16 34
80506 München (DE)

(54) Cooled composite sheets for a gas turbine

(57) The present invention relates to a laminated
sheet (100) for a gas turbine component. The laminated
sheet (100) comprises a first cover layer (110), a second
cover layer (120) and a first intermediate layer (130),
wherein the first cover layer (110), the second cover layer
(120) and the first intermediate layer (130) are stacked

together on top of each other. The first intermediate layer
(130) is located between the first cover layer (110) and
the second cover layer (120). The first intermediate layer
(130) comprises at least one first elongated through hole
(131), wherein a cooling fluid is flowable through the first
elongated through hole (131).
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Description

Field of invention

[0001] The present invention relates to a laminated
sheet for a gas turbine comprising a cooling channel for
a cooling fluid. Furthermore, the present invention relates
to a method of manufacturing a lamination sheet for a
gas turbine.

Art Background

[0002] In order to increase the power and the efficiency
of gas turbines, the entry temperatures in modern gas
turbines become higher and higher. For that reason, an
increasing number of turbine components need some
sort of cooling structures to achieve an acceptable
lifespan. However, an increase in e.g. cooling air usage
has a negative effect on the efficiency of the gas turbine
such that more efficient cooling methods are required.
For example, this can be achieved on smaller compo-
nents by the use of complex cooling features formed into
the components. However, for larger structures made of
sheet metal, for example, the cooling methods which are
available are much more limited than those components
that are manufactured by precision casting or machining,
etc.
[0003] Previously fabricated structures for gas turbine
components have been made suitable for use in higher
temperature environments by manufacturing the turbine
components from ever-more exotic materials. The use
of such exotic materials is expensive and limited by the
available materials. Alternatively, it is known to use dou-
ble-skin components which are spaced apart from each
other such that cooling fluid streams between the com-
ponents. The design of such double components is costly
due to the complex arrangement and the alignment be-
tween each other and limits the design and profile flexi-
bility of the turbine components.
[0004] US 4,168,348 discloses a perforated laminated
material for a combustion chamber of a gas turbine. The
material comprises at least two abutting sheets of a per-
forated material, the perforation being out of alignment
and interconnected by a series of channels formed on or
both of the abutting surfaces of the abutting sheets.
[0005] US 3,584,972 discloses a sheet material of a
controlled porous characteristic made up of two or more
metal lamina bonded together, the lamina being photo
etched or otherwise machined to define pores through
the lamina and also passages between the abutting faces
of the lamina. The sheet may be used for turbine blades
or other hot parts of the gas turbine.

Summary of the Invention

[0006] It may be an objective of the present invention
to provide a laminated sheet for a gas turbine component,
wherein manufacturing costs and complexity of the lam-

inated sheet is reduced.
[0007] This objective may be solved by a laminated
sheet for a gas turbine component and by a method of
manufacturing a gas turbine component according to the
independent claims.
[0008] According to a first aspect of the present inven-
tion, a laminated sheet for a gas turbine component is
presented. The laminated sheet comprises a first cover
layer, a second cover layer and a first intermediate layer.
The first cover layer, the second cover layer and the first
intermediate layer are stacked together on top of each
other, wherein the first intermediate layer is located be-
tween the first cover layer and the second cover layer.
The first intermediate layer comprises at least one first
elongated through-hole, wherein a cooling fluid is flowa-
ble through the first elongated through hole. In other
words, the material of the first intermediate layer which
surrounds the first elongated through-hole, the first cover
layer and the second cover layer form a first cooling chan-
nel through which a cooling fluid is flowable.
[0009] According to a further aspect of the present in-
vention, a method of manufacturing a laminated sheet
for a gas turbine is presented. According to the method,
at least one first elongated through-hole is formed into a
first intermediate layer. A first cover layer, a second cover
layer and the first intermediate layer is stacked together
on top of each other. The first intermediate layer is located
between the first cover layer and the second cover layer.
A cooling fluid is flowable through the first elongated
through hole. The first elongated through-hole, the first
cover layer and the second cover layer form a cooling
channel through which the cooling fluid is flowable.
[0010] A gas turbine component may be used for ex-
ample for building a guide vane, a turbine blade or a
combustion chamber of a gas turbine. The laminated
sheet may form a part of a wall element or a housing of
the respective gas turbine component. The laminated
sheet may be the part of the gas turbine component which
is in contact with the hot working gas of the gas turbine.
[0011] The first cover layer, the second cover layer and
the respective intermediate layer may be made of a metal
material. The first cover layer, the second cover layer
and the first intermediate layer may comprise identical
materials or may have different materials with respect to
each other. For example, one of the first cover layers,
the second cover layers or the first intermediate layer
may be made of a metal material, wherein the other layers
are formed from a differrent material class, for example
a glass or ceramic material or carbon fibre, or vice versa.
[0012] In an exemplary embodiment, the outer cover
layer (e.g. the first cover layer which may be exposed to
the hot working gas of a turbine) may be made of different
materials with respect to the first/second intermediate
layers and the inner cover layer (e.g. the second cover
layer which is exposed to the cooling fluid) in order to suit
their respective conditions. The first cover layer may be
located (externally) in a gas washed (hot) oxidation re-
gime and the second cover layer may be located (inter-
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nally) in a cooling air (cooler) substantially inert regime
or alternatively in a corrosion regime. Specifically, the
first (e.g. outer) cover layer comprises a first material, in
particular an oxidation resistant material and the first in-
termediate layer, second intermediate layer and/or the
second (e.g. inner) cover layer comprise a second ma-
terial, in particular a corrosion resistant material. This
may improve life and reduce cost.
[0013] Between the first cover layer and the second
cover layer, a plurality of intermediate layers may be in-
serted. Hence, the laminated sheet may comprise a stack
of a plurality of layers, in particular of a first cover layer,
a second cover layer and a plurality of respective first
and/or second intermediate layers.
[0014] The first intermediate layer comprises the elon-
gated through-hole which forms the first cooling channel.
The elongated through-hole comprises an extending di-
rection which directs along a surface of the respective
first cover layer or second cover layer. Specifically, an
inner surface of the first cover layer or the second cover
layer comprises a respective normal which directs in the
direction to the first intermediate layer. The extending
direction of the first elongated through-hole is in particular
perpendicular to the normal of the inner surface of the
respective cover layer. Hence, it is outlined, that the elon-
gated through-hole is not only a through-hole through
which the cooling fluid flows along a direction parallel to
the normal of the respective surface of the respective
cover layer but the first elongated through-hole is formed
such that the cooling fluid flowing through the first elon-
gated through-hole flows along the surface of the respec-
tive cover layers and hence perpendicular to the normal
of the surface of the respective cover layer.
[0015] By the approach of the present invention, a re-
spective cooling channel is formed by the respective
elongated through-hole and the respective inner surfac-
es of the respective cover layers. Further grooves or ma-
chine slots in the first or second cover layers are not
necessary to form the cooling channel. Moreover, form-
ing an elongated through-hole in the intermediate layer
is easier in comparison to forming a groove with a pre-
defined depth into the intermediate layer, because it is
difficult to adjust a desired depth of such groove during
the manufacturing process.
[0016] In particular, the first cover layer and the second
cover layer are free of any grooves for forming the cooling
channel. The cooling channel is only formed by the first
elongated through-hole which is machined in the first in-
termediate layer.
[0017] Hence, because no grooves are necessary in
the respective cover layers, an adjustment and alignment
of the respective cover layers with respect to the inter-
mediate layer is simplified, because it is not necessary
to exactly adjust the respective cover layers with respect
to the intermediate layer in order to form the respective
cooling channel. Furthermore, it is also possible to bend
the laminated sheet after the cover layers are stacked
together, because misalignments which may arise due

to a bending of the conventional double-skin sheets,
which comprise spaced wall elements.
[0018] According to a further exemplary embodiment,
the laminated sheet comprises a second intermediate
layer. The first cover layer, the second cover layer, the
first intermediate layer and the second intermediate layer
are stacked together on top of each other, wherein the
second intermediate layer is located between the first
intermediate layer on the one side and the first cover
layer or the second cover layer on the other side. The
second intermediate layer comprises at least a second
elongated through-hole through which the cooling fluid
may flow. The second elongated through hole forms a
second cooling channel through which the cooling fluid
is flowable.
[0019] The second intermediate layer may be aligned
with respect to the first intermediate layer in such a way
that the first cooling channel and the second cooling
channel are spaced from each other and such that the
first cooling channel and the second cooling channel are
isolated from each other so that each of the cooling chan-
nels comprise separate cooling fluid inlets and outlets.
[0020] Alternatively, the first cooling channel and the
second cooling channel may be coupled such that a cool-
ing fluid may flow from the one first cooling channel to
the other second cooling channel, for example.
[0021] In a further exemplary embodiment, the first
elongated through-hole and the second elongated
through-hole are parallel with respect to each other.
[0022] According to a further exemplary embodiment,
the first elongated through-hole extends along a first di-
rection and a second elongated through-hole extends
along a second direction, wherein the first direction and
the second direction are non-parallel, in particular per-
pendicular, with respect to each other. Hence, the cooling
channel and the further cooling channel may form a cool-
ing channel matrix, for example.
[0023] According to a further exemplary embodiment,
the first elongated through-hole and the second elongat-
ed through-hole overlap each other at an overlapping
region, such that the cooling fluid is flowable between
the first elongated through-hole (and the first cooling
channel, respectively) and the second elongated
through-hole (and the second cooling channel, respec-
tively). In other words, if the first intermediate layer is
directly located onto the second intermediate layer, the
first cooling channel and the second cooling channel are
aligned in such a way that they cross each other at the
overlapping regions, wherein at the overlapping regions
an exchange of the cooling fluid between the respective
cooling channels is possible.
[0024] According to a further exemplary embodiment,
the first cover layer comprises a first through-hole, where-
in the first cover layer is aligned with respect to the first
intermediate layer such that the cooling fluid is flowable
between the first through-hole and the cooling channel.
Hence, the first through-hole may function as a cooling
fluid inlet and/or a cooling fluid outlet through which the
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cooling fluid is flowable into or from the first cooling chan-
nel.
[0025] Alternatively, the first cover layer and/or the sec-
ond cover layer may be free of any through-holes through
which the cooling fluid is guidable to the respective cool-
ing channels. The cooling fluid may then be guided into
the respective cooling channels through a narrow side
(front face) of the respective laminated sheet. The re-
spective first elongated through-hole and/or the respec-
tive second elongated through-hole may be an open
elongated through-hole which has an opening at a narrow
side (front face) of the respective first and/or second in-
termediate layer. Hence, the respective elongated
through-hole comprises a respective cooling fluid in-
let/outlet which is formed at the respective narrow side
of the respective intermediate layer such that the cooling
fluid is guidable through the respective inlets/outlets
along a direction which is approximately perpendicular
to the normal of an inner surface of the respective first
and/or secondcover layer.
[0026] According to a further exemplary embodiment,
the first cover layer comprises a further first through-hole
which is spaced to the first through-hole, wherein the first
cover layer is aligned with respect to the first intermediate
layer such that the cooling fluid is flowable between the
further first through-hole and the first elongated through
hole, i.e. the first cooling channel. Hence, a plurality of
cooling fluid inlets and outlets may be provided by the
first cover layer such that the cooling fluid is feedable or
drainable from the respective cooling channel.
[0027] In an exemplary embodiment, the plurality of
first through-holes and further first through-holes may be
provided through the respective first cover layer, wherein
through the first and/or further first through-holes cooling
fluid from the first cooling channel may be exhausted
such that a film cooling of the laminated sheet and spe-
cifically the respective first cover layer may be provided.
[0028] According to a further exemplary embodiment,
the second cover layer comprises a second through-hole,
wherein the second cover layer is aligned with respect
to the first intermediate layer and/or the second interme-
diate layer, respectively, such that the cooling fluid is flow-
able between the second through-hole and the respec-
tive (first or second) elongated through hole, i.e. cooling
channel.
[0029] For example, in an exemplary embodiment,
cooling fluid may be injected into the first elongated
through hole through the first through-hole and the cool-
ing fluid may be drained off from the respective elongated
through hole through the second through-holes in the
second cover layer, for example.
[0030] Hence, the cooling fluid may be injected through
the first through-holes into the respective cooling channel
from an outer region of the laminated sheet, wherein after
cooling the laminated sheet, the cooling fluid is drained
off through the second through-holes. Specifically, the
cooling fluid is drained off through the second through-
holes into an inner volume of the gas turbine, where the

hot working gas streams along (e.g. into the combustion
chamber of the gas turbine). Hence, a so called film-cool-
ing of the inner side of the gas turbine component may
be provided.
[0031] According to a further exemplary embodiment,
the second cover layer comprises a further second
through-hole which is spaced from the second through-
hole. The second cover layer is aligned with respect to
the first intermediate layer and/or second intermediate
layer such that the cooling fluid is flowable between the
further second through-hole and the first (or second)
elongated through hole.
[0032] According to a further exemplary embodiment,
the first intermediate layer comprises at least one further
first elongated through-hole which is spaced apart from
the first elongated through-hole. The further first elongat-
ed through-hole forms a further first cooling channel such
that the cooling fluid is flowable within the further first
elongated through-hole.
[0033] The first elongated through-hole and the further
first elongated through-hole may be in an exemplary em-
bodiment parallel to each other or in another exemplary
embodiment non-parallel, in particular perpendicular,
with respect to each other. Hence, the first elongated
through-hole and the further first elongated through hole
may cross each other.
[0034] In particular, according to an exemplary embod-
iment, the first intermediate layer comprises a plurality
of further first elongated through-holes which are spaced
apart from each other and from the first elongated
through-hole.
[0035] According to a further exemplary embodiment,
the first elongated through-hole and the further first elon-
gated through-hole are connected such that the cooling
fluid is flowable between the first elongated through-hole
and the further first elongated through-hole. Hence, the
first elongated through-hole and the further first elongat-
ed through-hole form a matrix and a cooling fluid circu-
lation between each other, respectively.
[0036] Accordingly, also the second intermediate layer
may comprise respective further second elongated
through-holes which may be parallel to the second elon-
gated through-hole or non-parallel to the respective sec-
ond elongated through-holes.
[0037] According to a further exemplary embodiment,
the first elongated through-hole and the further first elon-
gated through-hole are connected such that the cooling
fluid is flowable between the first elongated through-hole
and the further first elongated through-hole.
[0038] If the first elongated through-holes and the fur-
ther first elongated through-holes run non-parallel with
respect to each other, the first elongated through-holes
and the further first elongated through-holes cross or
overlap each other, respectively, such that a matrix of
cooling channels may be formed.
[0039] According to a further exemplary embodiment,
the first cover layer and/or the second cover layer com-
prises a fluid guiding element. The fluid guiding element
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extends from the first cover layer, in particular from the
inner surface of the first cover layer, into the first elon-
gated through hole for guiding the cooling fluid within the
first cooling channel. Alternatively, the fluid guiding ele-
ment may also extend from the second cover layer, i.e.
from the inner surface of the second cover layer, into the
first elongated through hole or into the second elongated
through hole, respectively.
[0040] The fluid guiding elements may form a fin, ribs,
pedestals, dimples, etc., for example.
[0041] Summarizing, by the present invention a com-
posite laminated sheet is provided which is composed of
a number of layers, such as at least the first cover layer,
the second cover layer, the first intermediate layer and/or
a plurality of intermediate layers. At least one of the in-
termediate layers is formed in such a way as to provide
cooling channels by comprising elongated through-
holes. Furthermore, from the cover layers, fluid guiding
elements may extend into the respective elongated
through-holes.
[0042] The respective layers (cover layers and inter-
mediate layers) may be bonded together to form a single
laminated sheet with embedded cooling channels, in par-
ticular formed by the elongated through-holes in the in-
termediate layers and with embedded cooling features,
such as the fluid guiding elements. The laminated sheet
may be used to form a final gas turbine component. Fur-
thermore, the laminated sheet may be attached to many
other adjacent laminated sheets in order to form the final
component, such as the combustion chamber or a guide
vane of a gas turbine. The shape and the features of the
above-described laminated sheet could be used to allow
the use of resistance welding in order to fuse the multiple
layers together. The respective layers, in particular the
intermediate layers, may also be corrugated to form the
elongated through-holes (cooling passages). The fluid
guiding element could be added into the cooling channels
to increase the heat transfer.
[0043] By the approach of the present invention, the
use of the above-described laminated sheet which is
cooled by the cooling fluid allows many different struc-
tures and components within the gas turbine, wherein
complex cooling features may be obsolete. On the other
side, a proper cooling efficiency is achieved such that
the firing temperatures may be increased or the mass
flow of the cooling fluid may be reduced. Also cheaper
materials may be used and a longer component life of
the gas turbine is achieved.
[0044] It has to be noted that embodiments of the in-
vention have been described with reference to different
subject matters. In particular, some embodiments have
been described with reference to apparatus type claims
whereas other embodiments have been described with
reference to method type claims. However, a person
skilled in the art will gather from the above and the fol-
lowing description that, unless other notified, in addition
to any combination of features belonging to one type of
subject matter also any combination between features

relating to different subject matters, in particular between
features of the apparatus type claims and features of the
method type claims is considered as to be disclosed with
this application.

Brief Description of the Drawings

[0045] The aspects defined above and further aspects
of the present invention are apparent from the examples
of embodiment to be described hereinafter and are ex-
plained with reference to the examples of embodiment.
The invention will be described in more detail hereinafter
with reference to examples of embodiment but to which
the invention is not limited.

Fig. 1 shows an illustrative view of a laminated sheet
comprising four layers according to an exem-
plary embodiment of the present invention;

Fig. 2 shows an exemplary view of the finished lami-
nated sheet as shown in Fig. 1 according to an
exemplary embodiment of the present inven-
tion; and

Fig. 3 shows an exemplary view of a gas turbine com-
ponent, in particular a nozzle guide vane, which
is made of a laminated sheet according to an
exemplary embodiment of the present inven-
tion.

Detailed Description

[0046] The illustrations in the drawings are schemati-
cal. It is noted that in different figures, similar or identical
elements are provided with the same reference signs.
[0047] Fig. 1 and Fig. 2 show an exemplary embodi-
ment of the laminated sheet 100 for a gas turbine com-
ponent according to an exemplary embodiment of the
present invention, wherein in Fig. 1 an explosive view of
the used layers 110, 120, 130, 140 is shown and wherein
in Fig. 2, the finished laminated sheet 100, where all lay-
ers 110, 120, 130, 140 are bonded together, is shown.
[0048] As can be taken from Fig. 1, the laminated sheet
100 comprises a first cover layer 110, a second cover
layer 120 and a first intermediate layer 130. Additionally,
the exemplary embodiment shown in Fig. 1 shows the
laminated sheet 100 with a further second intermediate
layer 140. However, the laminated sheet 100 may be
formed with one first intermediate layer 130, with two
intermediate layers 130, 140 or with a plurality of inter-
mediate layers 130, 140.
[0049] The first cover layer 110, the second cover layer
120 and the first intermediate layer 130 are stacked to-
gether on top of each other. The first intermediate layer
130 is located between the first cover layer 110 and the
second cover layer 120. The first intermediate layer 130
comprises at least a first elongated through-hole 131.
The first elongated through-hole 131, the first cover layer
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110 and the second cover layer 120 form a first cooling
channel through which a cooling fluid is flowable.
[0050] In the exemplary embodiment shown in Fig. 1,
the laminated sheet 100 further comprises a second in-
termediate layer 140 which is located between the first
intermediate layer 130 on the one side and the second
cover layer 120 on the other side. The second interme-
diate layer 140 comprises at least a second elongated
through-hole 141 which forms a further cooling channel
such that the cooling fluid is flowable within the further
second cooling channel.
[0051] In the exemplary embodiment shown in Fig. 1,
the first intermediate layer 130 comprises a plurality of
elongated through-holes 131, 132. The plurality of further
first elongated through-holes 132 extends parallel with
respect to each other. The first elongated through-hole
131 extends non-parallel to the further first elongated
through-holes 132.
[0052] In the exemplary embodiment shown in Fig. 1,
the first elongated through-hole 131 crosses the elongat-
ed through-holes 132 such that the first elongated
through-hole 131 is connected and coupled to the further
first elongated through-holes 132. Hence, cooling fluid
may flow from the cooling channel formed by the first
elongated through-hole 131 to all of the further cooling
channels formed by the further first elongated through-
holes 132.
[0053] As shown in Fig. 1, a first through-hole 111 and
a plurality of further first through-holes 112 are formed in
the first cover layer 110. Through the respective through-
holes 111, 112, the cooling fluid may be injected or bled
off through the respective elongated through-holes 131,
132.
[0054] Additionally, fluid guiding elements, such as
protrusions and/or fins may extend from an inner surface
of the first cover layer 110 into the respective first elon-
gated through-holes 131, 132 in order to increase the
heat transfer and in order to guide the cooling fluid flowing
through the respective cooling channels. For sake of clar-
ity, the fluid guiding elements are not shown in the figures.
[0055] Furthermore, Fig. 1 shows the second interme-
diate layer 140 which comprises a second elongated
through-hole 141 and a further second elongated
through-hole 142. The second intermediate layer 140
comprises a plurality of second elongated through-holes
141, 142. The plurality of further second elongated
through-holes 142 extends parallel with respect to each
other. The second elongated through-hole 141 extends
non-parallel to the further second elongated through-
holes 142.
[0056] In the exemplary embodiment shown in Fig. 1,
the second elongated through-hole 141 crosses the fur-
ther second elongated through-holes 142 such that the
second elongated through-hole 141 is connected and
coupled to the further second elongated through-holes
142. Hence, cooling fluid may flow from the cooling chan-
nel formed by the second elongated through-hole 141 to
all of the further cooling channels formed by the further

second elongated through-holes 142.
[0057] As shown in Fig. 1, a second through-hole 121
and a plurality of further second through-holes 122 are
formed in the second cover layer 120. Through the re-
spective through-holes 121, 122, the cooling fluid may
be injected or bled off through the respective elongated
through-holes 141, 142.
[0058] Additionally, fluid guiding elements, such as
protrusions and/or fins may extend from an inner surface
of the second cover layer 120 into the respective second
elongated through-holes 141, 142 in order to increase
the heat transfer and in order to guide the cooling fluid
flowing through the respective cooling channels. For
sake of clarity, the fluid guiding elements are not shown
in the figures.
[0059] In the exemplary embodiment as shown in Fig.
1, the further first elongated through-holes 132 run non-
parallel with respect to the further second elongated
through-holes 142. Hence, the further first elongated
through-holes 132 and the further second elongated
through-holes 142 overlap each other at respective over-
lapping regions, such that the cooling fluid is flowable
between the first elongated through-holes 131, 132 and
the second elongated through-holes 141, 142. Hence,
the cooling fluid may for example be injected by the first
through-holes 111, 112 of the first cover layer 110 into
the respective first cooling channels formed by the first
elongated through-holes 131, 132 and flows further with-
in the overlapping regions into the respective second
cooling channels formed by the second elongated
through-holes 141, 142 and may further be exhausted
through the second through-holes 121, 122 in the second
cover layer 120.
[0060] Fig. 2 shows such an exemplary flow of the cool-
ing fluid. The cooling fluid is injected through the through-
holes 111, 112 of the first cover layer 110 and is exhaust-
ed after flowing through the respective cooling channels
through the second through-holes 121, 122 in the second
cover layer 120.
[0061] For example, the second through-holes 121,
122 and the second cover layer 120, respectively, may
form a wall element of the respective turbine component
which is in contact with the hot working gas of the gas
turbine. Hence, by exhausting the cooling fluid through
the respective second through-holes 121, 122, a film
cooling may be generated.
[0062] Fig. 3 shows a gas turbine component, in par-
ticular a nozzle guide vane 300, of the gas turbine which
is made of the laminated sheets 100 as shown in the
Figs. 1 and 2.
[0063] The nozzle guide vane 300 comprises a leading
edge 301 and a trailing edge 302. The hot working gas
of the gas turbine flows against the leading edge 301 and
flows further along the respective surfaces to the trailing
edge 302. The nozzle guide vane 300 comprises a hollow
structure comprising an inner volume. The cooling fluid
flows through the inner volume.
[0064] The first cover layer 110 of the nozzle guide
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vane 300 surrounds the inner volume of the nozzle guide
vane 300. Hence, the first cover layer 110 forms the inner
layer of the guide vane 300 which is located in the inner
volume of the nozzle guide vane 300 and which is in
contact with the cooling fluid. The second cover layer 120
forms the outer cover layer of the nozzle guide vane 300,
which is in contact with the hot working gas of the gas
turbine passing the nozzle guide vane 300.
[0065] The first intermediate layer 130 is interposed
between the first cover layer 110 and the second cover
layer 120. The first intermediate layer 130 comprises re-
spective cut-outs, i.e. the first elongated through hole 131
and the further first elongated through holes 132, for form-
ing respective cooling channels between the first and
second cover layers 110, 120.
[0066] The first elongated through-holes 131, 131’ run
perpendicular to the further first elongated through-holes
132. Specifically, the first elongated through-holes 131,
131’ run along the leading edge 301 and along the trailing
edge 302, respectively. The further first elongated
through-holes 132 run perpendicular to the first elongat-
ed through-holes 131, 131’, such that cooling fluid is flow-
able through the respective further first elongated
through-holes 132 in the direction between the leading
edge 301 and the trailing edge 302 of the nozzle guide
vane 300.
[0067] The first cover layer 110 comprises the through-
holes 111, 112. The cooling fluid may flow from the inner
volume through the respective first through-holes 111,
112 of the first cover layer 110 into the respective cooling
channels formed by the first elongated through holes 131,
131’ and the further first elongated through holes 132.
[0068] The outer second cover layer 120 comprises
the second through-holes 121, 122 through which the
cooling fluid may be bled off from the cooling channels.
Hence, by exhausting the cooling air through the second
through-holes 121, 122 an additional film cooling may be
provided. Specifically, it may be efficient to form the sec-
ond through-holes 121’, 122’ in the regions of the leading
edge 301. The leading edge 301 may form one of the
hottest spots of the guide vane nozzle 300 during oper-
ation of the gas turbine.
[0069] It should be noted that the term "comprising"
does not exclude other elements or steps and "a" or "an"
does not exclude a plurality. Also elements described in
association with different embodiments may be com-
bined. It should also be noted that reference signs in the
claims should not be construed as limiting the scope of
the claims.

Claims

1. Laminated sheet (100) for a gas turbine component,
the laminated sheet (100) comprising
a first cover layer (110),
a second cover layer (120), and
a first intermediate layer (130),

wherein the first cover layer (110), the second cover
layer (120) and the first intermediate layer (130) are
stacked together on top of each other,
wherein the first intermediate layer (130) is located
between the first cover layer (110) and the second
cover layer (120), wherein the first intermediate layer
(130) comprises at least one first elongated through
hole (131) through which a cooling fluid is flowable.

2. Laminated sheet (100) according to claim 1, further
comprising
a second intermediate layer (140),
wherein the first cover layer (110), the second cover
layer (120), the first intermediate layer (130) and the
second intermediate layer (140) are stacked togeth-
er on top of each other,
wherein the second intermediate layer (140) is lo-
cated between the first intermediate layer (130) on
the one side and the first cover layer (110) or the
second cover layer (120) on the other side,
wherein the second intermediate layer (140) com-
prises at least one second elongated through hole
(141) through which the cooling fluid is flowable.

3. Laminated sheet (100) according to claim 2,
wherein the first elongated through hole (131) and
the second elongated through hole (141) are parallel
with respect to each other.

4. Laminated sheet (100) according to claim 2,
wherein the first elongated through hole (131) ex-
tends along a first direction and the second elongat-
ed through hole (141) extends along a second direc-
tion,
wherein the first direction and the second direction
are non-parallel, in particular perpendicular, with re-
spect to each other.

5. Laminated sheet (100) according to claim 4,
wherein the first elongated through hole (131) and
the second elongated through hole (141) overlap
each other at an overlapping region, such that the
cooling fluid is flowable between the first elongated
through hole (131) and the second elongated
through hole (141).

6. Laminated sheet (100) according to one of the claims
1 to 5,
wherein the first cover layer (110) comprises a first
through hole (111),
wherein the first cover layer (110) is aligned with re-
spect to the first intermediate layer (130) such that
the cooling fluid is flowable between the first through
hole (111) and the first elongated through hole (131).

7. Laminated sheet (100) according to claim 6,
wherein the first cover layer (110) comprises a fur-
ther first through hole (112) which is spaced to the
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first through hole (111),
wherein the first cover layer (110) is aligned with re-
spect to the first intermediate layer (130) such that
the cooling fluid is flowable between the further first
through hole (112) and the first elongated through
hole (131).

8. Laminated sheet (100) according to one of the claims
1 to 7,
wherein the second cover layer (120) comprises a
second through hole (121),
wherein the second cover layer (120) is aligned with
respect to the first intermediate layer (130) such that
the cooling fluid is flowable between the second
through hole (121) and the first elongated through
hole (131).

9. Laminated sheet (100) according to claim 8,
wherein the second cover layer (120) comprises a
further second through hole (122) which is spaced
to the second through hole (121),
wherein the second cover layer (120) is aligned with
respect to the first intermediate layer (130) such that
the cooling fluid is flowable between the further sec-
ond through hole (122) and the first elongated
through hole (131).

10. Laminated sheet (100) according to one of the claims
1 to 9,
wherein the first intermediate layer (130) comprises
at least one further first elongated through hole (132)
which is spaced apart from the first elongated
through hole (131), wherein the cooling fluid is flow-
able through the further first elongated through hole
(132).

11. Laminated sheet (100) according to claim 10,
wherein the first elongated through hole (131) and
the further first elongated through hole (132) are par-
allel or non-parallel, in particular perpendicular, with
respect to each other.

12. Laminated sheet (100) according to claim 10 or 11,
wherein the first intermediate layer (130) comprises
a plurality of further first elongated through holes
(132) which are spaced apart from each other and
from the first elongated through hole (131).

13. Laminated sheet (100) according to one of the claims
10 to 12,
wherein the first elongated through hole (131) and
the further first elongated through hole (132) are con-
nected such that the cooling fluid is flowable between
the first elongated through hole (131) and the further
first elongated through hole (132).

14. Laminated sheet (100) according to one of the claims
1 to 13,

wherein the first cover layer (110) comprises a fluid
guiding element,
wherein the fluid guiding element extends from the
first cover layer (110) into the first elongated through
hole (131) for guiding the cooling fluid within the first
elongated through hole (131).

15. Laminated sheet (100) according to one of the claims
1 to 14,
wherein the first cover layer (110) comprises a first
material, in particular an oxidation resistant material,
and wherein the first intermediate layer (130), the
second intermediate layer (140) and/or the second
cover layer (120) comprise a second material, in par-
ticular a corrosion resistant material.

16. Turbine component, in particular a combustion
chamber or a guide vane nozzle, comprising
a laminated sheet according to one of the claims 1
to 15.
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