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Description
Field of technology

[0001] The presentinvention relates to a blade, in par-
ticular to a cooled blade, for a turbine as well as to a rotor
for a turbine with at least one such blade.

Prior art

[0002] A turbine, in particular a gas turbine, usually
comprises a rotor and a stator with the rotor comprising
rotating blades arranged radially around a shaft. The
blade itself comprises a platform, wherein a top plate of
the platform supports an airfoil of the blade at the inner
end of the airfoil. Atits opposite end, i.e. ata bottom plate,
the platform is adapted for the connection to the shaft.
Thus the rotation of the blades leads to a rotation of the
shaft, wherein this rotation is used for further purposes
such as the generation of electricity. In order to achieve
said rotation of the blades and the shaft, the expansion
energy of a fluid is used. The expanding fluid thereby
flows past the blades along a flow direction, wherein sta-
tionary vanes of the stator provide a beneficial flow path
for the driving fluid. In a suitable configuration of a turbine
adjacent blades are arranged in the circumferential di-
rection with respect to the rotation of the rotor, wherein
the blades are arranged adjacent to vanes in the flow
direction. That is, in particular, the blades face a neigh-
bouring vane in the upstream direction, with respect to
the flow direction, of the driving fluid. In order to reduce
losses of the driving fluid energy, the platform of a said
blade comprises a curved front wall facing an upstream
neighbouring vane. The front wall further supports a seal-
ing section for providing sealing between said blade and
the upstream neighbouring vane, said sealing section
being at least partially arranged below the neighbouring
vane, wherein below is defined with respect to a radial
direction of the shaft. The sealing section is thus at least
partially arranged below the vane in particular at an inner
end of the vane.

[0003] A flow path width reduction is known as a rea-
sonable method to increase the efficiency of a turbine of
the said kind, in particular during a retrofit. That is, the
path of the driving fluid is restricted in a direction crossing
the flow path direction, in particular in the radial direction,
which increases the speed of the driving fluid along the
flow path and thus the efficiency of the turbine. In order
to achieve this, in particular during a retrofit, it is obvious
to adapt the blades and vanes accordingly and preserve
other parts of the turbine such as the shaft. Such an ad-
aptation of a blade comprises in particular an increase
of the platform size. That is the size of the platform is
increased along the radial direction with respect to the
shaft. This increase leads to a corresponding increase
in the size of a platform of the corresponding vane. Keep-
ing the remaining main parts of the turbine, in particular
the shaft, as they are leads to a demand for an aligned
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and improved sealing between the blade and the neigh-
bouring vane.

Summary of invention

[0004] The present invention addresses the problem
of delivering an improved or at least alternative embod-
iment for a blade of the said kind, which in particular is
characterised by an improved sealing property.

[0005] Accordingtotheinvention this problemis solved
by the independent claims. Preferred embodiments of
the blade according to the invention can be found in the
dependent claims.

[0006] The presentinvention is based on the general
idea of ensuring a proper sealing between a blade and
an upstream neighbouring vane of a turbine by providing
a front wall of a platform of the blade with a flat section
which runs perpendicular to a top plate of the platform
carrying an airfoil of the blade at the inner end of the
blade, said front wall facing the upstream neighbouring
vane and comprising a curved section supporting a seal-
ing section. The sealing section provides sealing be-
tween the blade and the upstream neighbouring vane
and is at least partially arranged below said vane. The
given directions, such as top or below are thereby defined
with respect to a radial direction of an associated shaft
to which the blade is connected. Thus, the top plate of
the platform is that plate of the platform being further
away from the shaft and in particular running parallel to
the shaft. Accordingly, a sealing section arranged below
the vane is provided by an arrangement whereby the
sealing section is closer to the shaft than the vane. Sim-
ilarly, the inner end of the airfoil is the end of the airfoil
closer to the shaft and/or facing the shaft.

[0007] The invention is thus based on the idea that the
minimum distance between the blade and the upstream
neighbouring vane required to accommodate the sealing
section below said vane is reduced by providing the front
wall with the flat section. This is in particular beneficial if
the height of the platform is increased and the distance
between the blade and the upstream neighbouring vane
is kept, wherein the height is given with respect to the
radial direction and thus as seen in a longitudinal section
view of the blade. Such a height increase of the platform
isin particular used during a retrofit process of the turbine,
wherein the vane is adapted accordingly to decrease a
flow path width and thus the available radial volume lead-
ing to an efficiency increase of the turbine by a rise of
the speed of a driving fluid of the turbine.

[0008] According to the general idea of the invention
the front wall of the platform of the blade comprises a flat
section wherein the flat section is arranged between the
top plate of the platform and the curved section of the
front wall. Thus, in a longitudinal section view the curved
section is arranged below the flat section and the flat
section is arranged below the top plate, wherein below
is given with respect to the radial direction.

[0009] According to another embodiment a transition
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between the perpendicularly arranged top plate and the
flat section is provided by means of an upper transition
section arranged between the top plate and the flat sec-
tion. The upper transition section thereby preferably com-
prises a curved shape to avoid a sharp transition or edge
betweenthetop plate and the frontwall. That s, the upper
transition section is in particular curved with a radius of
curvature R3, wherein the direction of curvature is pref-
erably oriented away from the platform. Such a curvature
of the upper transition section and the corresponding
choice of the radius of curvature R3 moreover lead to
desired aerodynamic properties of the blade.

[0010] A respective transition between the flat section
and the curved section supporting the sealing section
can be realised by means of a lower transition section
arranged between the flat section and the curved section,
according to a further embodiment. The lower transition
thereby comprises in particular a radius of curvature R4,
which is different from a radius of curvature R5 of the
curved section. The lower curved section moreover com-
prises a direction of curvature oriented opposite to the
direction of curvature of the upper transition section. That
is, in a preferred embodiment, the upper transition sec-
tion is curved away from the platform while the lower
transition section comprises a curvature oriented to-
wards the platform. Such an embodiment in particular
leads to a sealing section being arranged essentially par-
allel to the top plate.

[0011] According to another embodiment the airfoil of
the blade contacts the upper transition section by means
of an airfoil transition section. The airfoil transition section
is thus arranged on the upstream side and at the inner
end of the airfoil. The airfoil transition section further pref-
erably comprises a complimentary shape, which allows
for a smooth transition between the airfoil and the airfoil
transition section on its upper side facing the airfoil. On
its lower side opposing the airfoil, the airfoil transition
section comprises preferably two different radii of curva-
ture, wherein one of these radii R1 is arranged at one
edge of the said side contacting the upper transition sec-
tion and the other radius R2 is arranged at the opposing
edge crossing the upper transition section. Said lower
side of the airfoil transition section thereby preferably
comprises a smooth transition between the two radii of
curvature along a path between both said edges. Accord-
ing to apreferred embodiment the airfoil transition section
and the upper transition section are shaped complemen-
tarily on their contacting sides, which in particular allows
for a smooth transition between the airfoil transition sec-
tion and the upper transition section and thus fora smooth
transition between the airfoil, the front wall and the top
plate, in particular for aerodynamic reasons.

[0012] According to a further embodiment the sealing
section supported by the curved section of the front wall
comprises at least one fin. The fin is thereby arranged
on the side of the sealing section facing the airfoil and is
arranged below the associated upstream neighbouring
vane of the blade. The fin therefore projects in the radial
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direction and is adapted to cooperate with a neighbouring
fin to establish a fluidic sealing between the blade and
said vane, in particular to prevent the driving fluid of the
turbine from accessing the area under the platforms. In
order to establish said sealing the fin usually cooperates
with a facing part of the vane, wherein the cooperating
facing part is in particular formed and/or constructed to
form a labyrinth seal with the fin. Preferred embodiments
thereby comprise several fins, adapted to cooperate with
a complementary vane part to form the sealing.

[0013] According to an advantageous embodimentthe
sealing section comprises at least one fin, which is in-
clined away from the flat section of the blade. That is,
said fin is inclined away from the platform and inclined
towards the upstream neighbouring vane and thus
against the flow direction. Such an incline in particular
leads to an improved sealing effect of the sealing section
when interacting with the according part of the vane. In
another embodiment at least one fin is inclined towards
the flat section of the front wall and thus towards the
platform and away from said vane. Embodiments com-
prising a combination of inclined and non inclined as well
as different degrees of inclination are also possible and
thus form part of the present invention.

[0014] According to a preferred embodiment the blade
comprises several fins arranged on the sealing section,
wherein different fins comprise different sizes and/or
shapes. That is one or several fins comprise a different
size and/or shape compared to one or more other fins.
According to a particularly preferred embodiment the
sealing section comprises four fins facing the airfoil. All
four fins further comprise the same inclination away from
the platform of the vane and thus against the flow direc-
tion. The first three neighbouring fins of the platform
moreover have the same size and shape and the fourth
fin, i.e. the fin furthest from the platform, comprises a
different shape than the other three and is in particular
larger than the others. That is, going from the platform in
upstream direction, the first three fins show the same
size and shape while the fourth and thus last fin has a
different shape and a larger size. The fourth and thus last
and bigger fin thereby preferably forms the edge of the
sealing section and thus the edge of the front wall. There-
fore, in particular in a longitudinal section view of the
blade, the first three fins comprise a height H2 and the
forth fin comprises another height H3, wherein H3 is big-
ger than H2.

[0015] In order to improve the sealing properties, the
blade can be equipped with sealing plates. Therefore the
blade comprises at least one sealing plate guide for the
assembly of at least one sealing plate. The sealing plate
guide therefore forms a recess in which the correspond-
ing sealing plate is arranged in order to establish a seal.
The sealing plate guide does thereby not necessarily
comprise a continuing shape. That is, the sealing plate
guide can be constructed in sections along a path, in
particular by means of segments. A fixing of the sealing
plate is further preferably realised by means of fixing por-
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tions of the sealing plate guide, wherein said fixing portion
is adapted to cooperate with a complementarily shaped
fixing part of the corresponding sealing plate. That s, the
sealing plate guide in particular comprises at least one
fixing portion adapted to interact or receive or engage
with the according fixing part of the sealing plate.
[0016] Inafurther embodiment atleast one of the seal-
ing plate guides is constructed curvilinear for the assem-
bly of a complementarily shaped sealing plate. Such a
sealing plate guide is in particular arranged below the
front wall of the blade. In a preferred variation of this
embodiment, said sealing plate guide is further running
below the whole front wall extending into the sealing sec-
tion. That is in particular, said sealing plate guide runs
below the sealing section and continues below the flat
section and the upper transition section. Said sealing
plate guide is thereby preferably arranged below one of
the circumferential edges of the front wall. Such an ar-
rangement in particular simplifies the assembly of the
corresponding sealing plate.

[0017] According to a further embodiment at least one
ofthe sealing plate guides is arranged below the top plate
of the platform. Said sealing plate guide is thus in partic-
ular arranged parallel to the top plate and can optionally
extend over the whole extent of the top plate. Said sealing
plate guide is thereby preferably arranged below one of
the circumferential edges of the top plate. Such an ar-
rangement in particular serves for a simplified assembly
of the according sealing plate.

[0018] According to a particularly preferred embodi-
ment the sealing plate guide arranged below the front
wall contacts the sealing plate guide arranged below the
top plate. The contact is thereby in particular realised by
a contact of an edge of the sealing plate guide below the
front wall with the lower side of the sealing plate guide
below the top plate, i.e. with the side of the sealing plate
guide opposing the top plate. The contact can further be
arranged at a position spaced from an edge of the sealing
plate guide below the top plate, said edge in particular
facing the front wall.

[0019] In a further embodiment of the invention the
blade comprises at least one sealing plate guide ar-
ranged at a back wall of the platform for the assembly of
a sealing plate, wherein said back wall is opposed to the
front wall, i.e. in particular the back wall is arranged on
a downstream side of the blade. Said sealing plate guide
can further be adapted to be aligned with the sealing
plate guide at the back wall of a circumferential neigh-
bouring blade. That is the sealing plate guide arranged
at the back wall in particular runs across the back wall
and in particular over the whole back wall, and can be
aligned with a similar sealing plate guide of a neighbour-
ing blade, wherein the same sealing plate is preferably
arranged within both said sealing plate guides. The said
sealing plate guides thereby do not necessarily contact
each other.

[0020] According to a further preferred embodiment of
the invention the back wall of the blade comprises a pro-
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jection, wherein the projection is adapted to be arranged
in a complementarily shaped recess of the back wall of
a circumferential neighbouring blade. Such a construc-
tion in particular prevents or at least reduces the driving
fluid flowing through a gap possibly existing between said
blades. In addition or optionally the blade comprises a
recess, wherein the recess is adapted to receive a com-
plementarily shaped projection of the back wall of a cir-
cumferential neighbouring blade. The according projec-
tions and recesses are thereby conveniently arranged at
facing edge of the corresponding back walls. The blade
can further comprise an arbitrary combination of said re-
cesses and projections cooperating with according re-
cesses and projection of the back wall of the circumfer-
ential neighbouring blades. A preferred embodiment is
however given by a back wall comprising a projection at
one of its edges facing the back wall of a circumferential
neighbouring blade and a recess at its other edge facing
the back wall of the other circumferential neighbouring
blade. Such an arrangement in particular simplifies the
assembly of the blade into the rotor and the turbine, re-
spectively, and allows moreover the production of one
kind of blade for the associated rotor of the turbine.
[0021] In a longitudinal section view of the blade, i.e.
in a section view running along the radial direction, the
blade comprises a height of the front wall H, which is
defined as the height difference between the top plate
and the sealing section of the blade. Another character-
istic value of the front wall is given by the flat section
height H1 in the said longitudinal section view, wherein
the flat section height H1 is defined as the height differ-
ence between the top plate and the junction between the
flat section and the lower transition section. According to
a preferred embodiment the ratio between these two
heights is given by 0.57, i.e. H1/H = 0.57.

[0022] Another preferred embodiment comprises at
least one the following ratios with respect to the height
of the front wall H:

- R1/H=0.33, i.e. the ratio between the first radius of
curvature R1 of the airfoil transition section and the
height of the front wall H is given by 0.57, and/or

- R2/H =0.317, i.e. the ratio between the second ra-
dius of curvature R2 of the airfoil transition section
and the height of the front wall H is given by 0.317,
and/or

- R3/H = 0.265, i.e. the ratio between the radius of
curvature R3 of the upper transition section and the
height of the front wall H is given by 0.265, and/or

- R4/H=0.21,i.e. the ratio between the radius of cur-
vature R4 of the lower transition section and the
height of the front wall H is given by 0.21, and/or

- R5/H=1.026, i.e. the ratio between the radius of cur-
vature R5 of curved section and the height of the
front wall H is given by 0.21.

[0023] According to a further preferred embodiment,
at least one of the following ratios is fulfilled additionally
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or alternatively to the above given ratios:

- H2/H=0.11, i.e. the ratio between the height of the
three fins of the sealing section having the same size
and the height of the front wall H is given by 0.11,
and/or

- H3/H=0.235,i.e. the ratio between the height of the
furth fin of the sealing section having a bigger size
and the height of the front wall H is given by 0.235.

[0024] It shall be mentioned, that all of the given ratios
may comprise an error of £20%. It shall further be men-
tioned, that a particularly preferred embodiment fulfils all
of the above given ratios within the respective errors.
[0025] According to a further advantageous embodi-
ment of the invention, a rotor, in particular a rotor for a
turbine, is equipped with at least one blade according to
the invention. Such a rotor preferably comprises several
blades according to the invention, said blades arranged
adjacently in the circumferential direction. The rotor can
additionally comprise at least one sealing plate being ar-
ranged in the respective sealing plate guide of at least
one blade, wherein said sealing plate can comprise a
bilayer construction and is additionally or alternatively
resilient.

[0026] It shall be mentioned that said rotor is conven-
iently arranged within a turbine, wherein the front walls
of the blades face an upstream neighbouring vane of a
stator of the turbine. Thus the turbine is also part of the
invention.

[0027] It is understood that the aforementioned fea-
tures and the features to be mentioned hereafter are ap-
plicable not only in the according combination, but also
in other combinations as well as separated without de-
parting from the scope of the invention.

[0028] The above and other objects, features and ad-
vantages of the invention will become more apparent
from the following description of certain preferred em-
bodiments thereof, when taken in conjunction with the
accompanying drawings.

Short description of the drawings

[0029] The invention is described referring to an em-
bodiment depicted schematically in the drawings, and
will be described with reference to the drawings in more
details in the following.

[0030] The drawings show schematically in:

Fig. 1 a perspective view of a blade;

Fig. 2 an enlargement of part of the perspective
view shown in Fig. 1;

Fig. 3 a longitudinal section view of the blade and
an enlargement of a section thereof;

Fig. 4,5 perspective views of a rotor and

Fig. 6 a longitudinal section view of a turbine.
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Detailed description of preferred embodiments

[0031] Referring to Fig. 1 a blade 1 comprises a plat-
form 2, wherein the platform 2 comprises a top plate 3
carrying an airfoil 4 at the inner end of the airfoil 4. The
inner end is in relation to a direction depicted by an arrow
5, wherein the arrow 5 denotes the radial direction of a
shaft the blade is connected with, when assembled in a
rotor 6 and in a turbine 7 respectively. The arrow 5 there-
fore denotes the radial direction with respect to the rota-
tion of the blade 1. The platform 2 of the blade 1 further
comprises side walls 8 with respect to a circumferential
direction depicted by the arrow 9, wherein said side walls
8 form a platform cavity being enclosed by a front wall
10 and a back wall 11 of the platform 2 with respect to a
flow direction depicted by the arrow 12. The circumfer-
ential direction thereby refers to a direction of rotation of
the blade 1, when assembled in the rotor 6 or the turbine
7 respectively. A driving fluid flow passes the blade 1 of
the turbine 7, said driving fluid flow direction defining the
flow direction depicted by the arrow 12. Thus, the front
wall 10 is arranged on an upstream side of the blade 1
with respect to the flow direction given by the arrow 12,
which is on the right side of the view shown in Fig. 1. The
back wall is respectively arranged on a downstream side,
which is the left side of the view shown Fig. 1. The blade
1 moreover comprises a fir tree form 13 arranged on a
bottom plate 14 of the platform 2, wherein the term ’bot-
tom’ is given with respect to the radial direction given by
the arrow 5. The fir tree form 13 in particular is shaped
to form a connection between the blade 1 and the shaft
of the rotor 6 and the turbine 7. The airfoil 4 comprises
channels 15 of a channel system for cooling purposes.

[0032] The front wall 10 comprises a curved section
16 supporting a sealing section 17 of the front wall 10.
The curved section 16 is constructed with a radius of
curvature R5 and connected to the sealing section 17 on
its upstream side, wherein the radius of curvature of the
curved section 16 extends generally towards the platform
2. The sealing section 17 comprises a planar top side
18, wherein the top side 18 is facing the airfoil 4. The top
side 18 ofthe sealing section 17 thus faces in the direction
of the arrow 5 and thus in the radial direction and runs
parallel to the top plate 3 of the platform 2. The sealing
section 17 further comprises four fins 19, 20 arranged on
its top side 18. The first three fins 19 have the same size
and shape, wherein the numbering of the fins 19, 20 is
done following a direction opposing the flow direction 12
and thus from left to right in the shown view. The fourth
fin 20 of the sealing section 17 is arranged at the further-
most upstream edge of the sealing section 17 and thus
on the furthest right side of the sealing section 17 in the
shown view. The fin 20 therefore forms the tail of the
sealing section 17 on the upstream side and is formed
larger than the other fins 19. All four fins 19, 20 are in-
clined away from the platform 2 and thus towards a di-
rection opposing the flow direction depicted by the arrow
12. The first three fins 19 comprise inclined and planar
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walls 21 which extend from the top side 18 of the sealing
section 17 and each fin 19 comprises a planar surface
22 atits distal, wherein the planar surfaces 22 run parallel
to the top side 18 of the sealing section 17. The fourth
fin 20 comprises two walls 23, 24, wherein one of the
said walls 23 facing the platform 2 has a curved shape
whereas the other wall 24 facing away from the platform
2 has a planar surface. The transition between the top
side 18 of the sealing section 17 and the fin 20 on the
side facing the platform 2 thus comprises a curved shape
while all other transitional regions between the top side
18 and the fins 19, 20 are angular. The walls 23, 24 of
the fin 20 extend to a planar surface 22 at a distal end of
said fin 20, wherein said planar surface 22 runs parallel
to the top side 18 of the sealing section 17 and thus the
top plate 3 of the platform 2.

[0033] Asshownin Fig. 1, Fig. 2 and Fig. 3, the curved
section 16 is adjacent a lower transition section 25 on
the side of the curved section 16 opposite to the sealing
section 17. The lower transition section 25 comprises a
curved shape having the same direction of curvature as
the curved section, i.e. towards the platform, but having
a different radius of curvature R4. The curved section 16
is thus arranged between the sealing section 17 and the
lower transition section 25. The lower transition section
25 thereby serves as a transition between the curved
section 16 and a flat section 26 of the front wall 10. The
flat section 26 is thus arranged on the side of the lower
transition section 25 opposite to the curved section 16.
The flat section 26 thereby runs perpendicular to the top
plate 3 of the platform 2 and thus also perpendicular to
the top side 18 of the sealing section 17. An upper tran-
sition section 27 is arranged on the side of the flat section
26 opposing the lower transition section 25. The upper
transition section 27 comprises a curved shape, wherein
the curvature is projected away from the platform 2 and
thus in the opposite direction to the curvatures of the
curved section 16 and the lower transition section 25.
The upper transition section 27 moreover comprises a
radius of curvature R3 and serves as atransition between
the perpendicularly arranged top plate 3 and flat section
26. Thus a height H of the front wall 10 is defined by a
distance along the radial direction 5 between the top plate
3 and the top side 18 of the of the sealing section 17,
these being arranged in a parallel manner.

[0034] The curved section 16, the lower transition sec-
tion 25, the flat section 26 and the upper transition section
27 all have arectangular shape and the long sides of the
respective sections 16, 25, 26, 27 form the boarders be-
tween adjacent sections. The rectangular shape of the
upper transition section 27 is however overlapped by a
curved tip 28 of an airfoil transition section 29, as shown
in Fig. 2, wherein the airfoil transition section 29 serves
as a transition between the upstream side of the airfoil 4
and the platform 2. The curved tip 28 of the airfoil tran-
sition section 29 is thereby delimited by two different radii
of curvature R1, R2 at the circumferential edges of the
airfoil transition section 29 and thus at its edges along
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the direction given by the arrow 9, wherein one of said
radii of curvature R1 contacts the top long edge of the
upper transition section 27 and is bigger that the other
said radius of curvature R2, with the latter one running
across the upper transition section 27.

[0035] In a longitudinal section view of the blade 1 as
shown in Fig. 3 a flat section height H1 can be defined
as the height difference between the top plate 3 and the
junction between the flat section 26 and the lower tran-
sition section 25. The respective heights H2, H3 of the
fins 19, 20 can further be defined as shown in the en-
larged view in Fig. 3. Thus the height H2 of the fins 19 is
given by their radial length and hence their dimension
along the radial direction given by the arrow 5. The height
H3 of the larger fin 20 is similarly given by the correspond-
ing dimension in the radial direction.

[0036] The blade 1 further comprises three sealing
plate guides 30, 31, 32, as shown in Fig. 1, Fig. 4 and
Fig. 6, wherein the single sealing plate guides 30, 31, 32
comprise different sizes and shapes, but all have similar
fixing portions 33. Said fixing portions 33, thereby, are
adapted to interact with or engage or receive a comple-
mentary fixing part 34 of a corresponding sealing plate
35, 36, 37 arranged within the corresponding sealing
plate guide 30, 31, 32. One of the sealing blade guides
30 has a curvilinear shape and is arranged below the
edge of the front wall 10 and opposing the circumferential
direction. The guide of the sealing plate guide 30 is pro-
vided by three segments 38 cooperating with the bottom
side 39 of the front wall 10, said bottom side being cur-
vilinear shaped. The walls 40 of the segments 38 thus
cooperate with the bottom facing side 39 of the front wall
10 to form the curvilinear shaped sealing plate guide 30,
wherein the walls 40 comprise a complementary shape
to the corresponding region of the bottom side 39 of the
front wall 10. The two segments 38 arranged below the
curved section 16 and/or the sealing section 17 of the
front wall 10 moreover form the fixing portions 33 inter-
acting with the corresponding fixing part 34 of the corre-
sponding sealing plate 35 in order to connect the sealing
plate 35 with the sealing plate guide 30. The third seg-
ment 38 is arranged adjacent to the flat section 26 of the
front wall 10 and below the flat plate 3 of the platform 2.
This segment 38 thereby comprises two walls 40, one of
which is shaped curvilinear and complementary to the
bottom side 39 of the front wall and meets the other wall
40, which is planar shaped and faces the bottom side 39
of the top plate 3 of the platform. The latter wall 40 there-
fore forms a part of the sealing plate guide 31 arranged
below the top plate 3. Another segment 38 is arranged
below the top plate 3 in a region situated closer to the
back wall 11 of the platform 2. Said segment 38 forms
thefixing portion 33 of the sealing plate guide 31 arranged
below the top plate 3 together with another segment 38
contacting and forming part of the back wall 11 and ar-
ranged perpendicular to the back wall 11. The sealing
plate guide 31 thus penetrates into the back wall 11 to
some extent. Said sealing plate guide 31 also penetrates
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into the front wall 10 to some extent by means of a slot
41, said slot 41 running parallel to the top plate 3. There-
fore, a corresponding sealing plate 36 arranged within
the sealing plate guide 31 below the top plate 3, is con-
tacted by the sealing plate 35 arranged within the sealing
plate guide 30 below the front wall 10 at a side of the
sealing plate 36 facing away from the top plate 3, as
shown inFig. 3, Fig. 4 and Fig. 6. Said contactis moreover
provided in a region of the sealing plate 36 below the top
plate 3 which is spaced from the edge of said sealing
plate 36, said edge facing the front wall 10. This leads to
a closed sealing in the transition region between the front
wall 10 and the top plate 3.

[0037] The other sealing plate guide 32 is arranged at
a centre region of the back wall 11 of the platform 2 and
is provided by means of a groove 42 within the back wall
11. Said sealing plate guide 32 moreover runs across
the whole width of the back wall 11 to allow the assembly
of the same sealing plate 37 within said sealing plate
guide 32, and within a similar sealing plate guide 32 ar-
ranged at the back wall of the circumferentially adjacent
blade 1, as shown in Fig. 4, wherein Fig. 4 shows two
circumferential neighbouring blades 1 of the rotor 6. The
blades shown here additionally comprise circle shaped
openings 43 arranged below the sealing plate guides 32
of the corresponding blades 1. These openings are pro-
vided in particular for cooling purposes. There is a gap
between the two blades 1 shown in Fig. 4 which leads to
a corresponding gap between the sealing plate guides
32 arranged at the back wall 11 of the blades, wherein
said gap is crossed by the sealing plate 37. The sealing
plates 35, 36, 37 shown in Fig. 4 comprise a bilayer con-
struction, wherein the single layers run along the corre-
sponding sealing plates 35, 36, 37. Said sealing plates
35, 36, 37 moreover comprise a springy/resilient proper-
ty, which in particular leads to a better sealing result.
[0038] A top perspective view of the rotor is shown in
Fig. 5 to reveal that the back wall 11 of the front blade 1
comprises a step-like recess 44 at the edge of said back
wall 11 facing the back wall 11 of the neighbouring blade
1. The latter back wall 11 comprises a complementarily
shaped step-like projection 45 facing the back wall 11 of
the front blade 1, wherein the recess 44 of the back wall
11 of the front blade 1 receives the projection 45 of the
back wall 11 of the other blade 1. This leads to a plane
contact 46 of the facing walls of the recess 44 and the
projection 45, respectively. Said plane contact 46 thereby
leads in particular to an improved sealing of the driving
fluid flowing along the flow direction depicted by the arrow
12.

[0039] A blade 1arranged within the turbine 7 is shown
in Fig. 6. The blade thereby faces an upstream neigh-
bouring vane 47 with respect to the flow direction of the
driving fluid given by the arrow 12, wherein the sealing
section 17 is arranged below the vane 47 with respect to
the radial direction given by the arrow 5 and thus as il-
lustrated in the shown view of Fig. 6. The sealing section
and the fins 19, 20, respectively form a labyrinth sealing
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48 with a cooperating part 49 of the vane 47, said coop-
erating part 49 being arranged at the bottom of the vane
47 with respect to the radial direction depicted by the
arrow 5. The cooperating part 49 comprises a stepped
shape in the shown longitudinal view section, wherein
the step projecting further towards the facing sealing sec-
tion 17 cooperates with the smaller fins 19, while the other
step of the cooperating part 49 interacts with the bigger
fin 20.

List of reference numerals

[0040]

1 Blade

2 Platform
3 Top plate
4 Airfoil

5 Arrow depicting the radial direction

6 Rotor
7 Turbine
8 Side wall

9 Arrow depicting the circumferential direction
10  Front wall

11 Back wall

12 Arrow depicting the flow direction

13 Fir tree form

14  Bottom plate

15  Channel

16  Curved section

17  Sealing section

18 Top side
19  Fin

20 Fin

21 Fin wall

22  Planar surface
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23 Fin wall

24 Fin wall

25  Lower transition section
26  Flat section

27  Upper transition section
28  Curved tip

29  Airfoil transition section
30 Sealing plate guide

31 Sealing plate guide

32  Sealing plate guide

33  Fixing portion

34  Fixing part

35  Sealing plate

36  Sealing plate

37  Sealing plate

38 Segment

39 Bottom side

40 Segment Wall

41  Slot

42  Groove

43  Opening

44  Recess

45  Projection

46  Plane contact

47 Vane

48  Labyrinth sealing

49  Cooperating part
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A blade (1), in particular a cooled blade (1), for a

turbine (7) comprising blades (1) and vanes (47), the
blade (1) comprising an airfoil (4) and a platform (2)
arranged at the inner end of the airfoil (4), wherein

- the platform (2) comprises a top plate (3) sup-
porting the airfoil (4),

- the platform (2) comprises a front wall (10) fac-
ing an upstream neighbouring vane (47),

- the front wall (10) comprises a curved section
(16) supporting a sealing section (17), the seal-
ing section (17) serving to establish a sealing
between the blade (1) and the upstream neigh-
bouring vane (47),

- the front wall (10) comprises a flat section (26)
which runs perpendicular to the top plate (3) and
is arranged between the top plate (3) and the
curved section (16).

The blade according to claim 1,

characterized in that

a lower transition section (25) of the front wall (10)
is arranged between the flat section (26) and the
curved section (16).

The blade according to claim 1 or 2,

characterized in that

an upper transition section (27) of the front wall (10)
is arranged between the top plate (3) and the flat
section (26) of the front wall (10).

The blade according to claim 3,

characterized in that

the airfoil (4) contacts the upper transition section
(27) on the upstream side by means of an airfoil tran-
sition section (29).

The blade according to one of the claims 1 to 4,
characterized in that

the sealing section (17) comprises at least one fin
(19, 20) in particular to establish a labyrinth sealing
(48).

The blade according to claim 5,

characterized in that

at least one of the fins (19, 20) of the sealing section
is inclined towards the flat section (26) of the front
wall (10) or away from the flat section (26) of the front
wall (10).

The blade according to claim 5 or 6,
characterized in that

the sealing section (17) comprises several fins (19,
20) with different sizes, in particular three fins (19)
having the same size and a fourth fin (20) having a
larger size.

The blade according to one of the claims 1to 7,
characterized in that
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the blade (1) comprises at least one sealing plate
guide (30, 31, 32) for the assembly of a sealing plate
(35, 36, 37), wherein at least one of the sealing plate
guides (30, 31, 32) comprises at least one fixing por-
tion (33) adapted to cooperate with a complementary
fixing part (34) of the corresponding sealing plate
(35, 36, 37).

The blade according to one of the claims 1 to 8,
characterized in that

at least one of the sealing plate guides (30) compris-
es a curvilinear shape for receiving a complementa-
rily shaped sealing plate (35), wherein said sealing
plate guide (30) is, in particular, arranged below the
frontwall (10) and, in particular, extends into the seal-
ing section (17).

The blade according to one of the claims 1 to 9,
characterized in that

at least one of the sealing plate guides (31) is ar-
ranged below the top plate (3) and adapted to receive
acomplementarily shaped sealing plate (36), where-
in in particular the sealing plate guide (30) arranged
below the front wall (10) contacts said sealing plate
guide (31) arranged below the top plate (3), in par-
ticular at a position spaced from an edge of said seal-
ing plate guide (31), said edge facing the front wall
(10).

The blade according to one of the claims 1 to 10,
characterized in that

at least one of the sealing plate guides (33) is ar-
ranged at a back wall (11) of the platform (2) for the
assembly of a complementarily shaped sealing plate
(37), wherein said sealing plate guide (33) is in par-
ticular adapted to be aligned with respect to a sealing
plate guide (37) arranged at the back wall (11) of a
circumferentially adjacent blade (1), in particular for
the assembly of said sealing plate (37).

The blade according one of the claims 1 to 11,
characterized in that

- the back wall (11) comprises a projection (45)
adapted to be arranged in a complementary re-
cess (44) of the back wall (11) of a circumferen-
tially neighbouring blade (1), and/or

- the back wall (11) comprises a recess (44)
adapted to receive a complementary projection
(45) of the back wall (11) of a circumferentially
neighbouring blade (1).

The blade according to one of the claims 1 to 12,
characterized in that

- the airfoil transition section (29) comprises a
first outer radius R1 contacting the upper tran-
sition section (27) at one end of the airfoil tran-
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14.

15.

sition section (29) and a second outer radius R2
at the other end of the airfoil transition section
(29) contacting the upper transition section (27),
wherein the first radius R1 is bigger than the
second radius R2,

- the upper transition section (27) has a radius
of curvature R3,

- the lower transition section (25) has a radius
of curvature R4,

- the curved section (16) has a radius of curva-
ture R5,

and in a longitudinal section view

- the blade (1) has a front wall height H given as
the height difference between the top plate (3)
and the sealing section (17) of the blade (1),

- the blade (1) has a flat section height H1 given
as the height difference between the top plate
(3) and the junction between the flat section (26)
and the lower transition section (25),

wherein the blade (1) comprises at least one of the
following ratios:

-R1/H=0.33 £ 20%,
-R2/H=0.317 = 20%,
- R3/H =0.265 += 20%,
-R4/H =0.21 £ 20%,
- R5/H =1.026 = 20%,
-H1/H =0.57 £ 20%.

The blade according to one of the claims 1 to 13,
characterized in that
in a longitudinal section view

- three out of four fins (19) of the sealing section
(17) comprise a height H2,

- the fourth fin (20) of the sealing section com-
prises a height H3,

wherein the blade (1) comprises at least one of the
following ratios:

-H2/H =0.11 £ 20%,
- H3/H =0.235 + 20%.

A rotor (6), in particular for a turbine (7), comprising
at least one blade (1) according to one of the claims
1 to 14, and at least one sealing plate (35, 36, 37),
wherein at least one of the sealing plates (35, 36,
37) comprises a bilayer construction and/or is resil-
ient.
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