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Description
TECHNICAL FIELD

[0001] The present invention relates to a sealing as-
sembly for a vane set of a gas turbine engine.

BACKGROUND

[0002] Asitis known, a gas turbine engine comprises
a stator and a rotor, which is configured to rotate about
a longitudinal axis inside the stator. The rotor comprises
a shaft; and a plurality of blade sets distributed along the
longitudinal axis and supported by the shaft thatin some
embodimentis made of a set of clamped discs. The stator
comprises a casing; and a plurality of vane sets, each of
which is interposed between two blade sets and is sup-
ported by the casing.

[0003] A hotgas stream under high pressure flows and
expands through the vanes and the blades and deter-
mines the rotation of the rotor with respect to the stator.
[0004] The inner ends of the vanes of some sets of
vanes engage a respective U-shaped sealing ring, which
is located in a corresponding annular cavity of the shaft.
The U-shaped sealing ring is made of a plurality of U-
ring sectors joined one another and together with the
vanes of the respective set defines a closed spaced
called "plenum®”. An airstream flows inside the vanes,
through the plenum and in the cavity through holes in
order to avoid the ingestion of the hot gas stream into
the cavity. Forthisreason, the airstream s called "sealing
air".

[0005] Many solutions have been devised in order to
properly direct flow of sealing air in the most efficient way
such as in EP 3,663,522 A1 belonging to the same ap-
plicant. The solution proposed in the above-referenced
patent application has proved to be rather efficient in pre-
venting the ingestion of the hot gas stream. However,
this solution is not always applicable in the existing gas
turbine engine.

SUMMARY OF THE INVENTION

[0006] Itis an aim of the present invention to provide
a sealing assembly for engaging a vane of a gas turbine
engine, which is efficient in mitigating the ingestion of hot
gas stream into a cavity surrounding the easing assem-
bly.

[0007] According to the presentinvention there is pro-
vided a sealing assembly for engaging a number of vanes
ofagasturbine engine, the sealing assembly comprising:

- aU-shaped sector, which is configured for engaging
at least one vane so that the U-shaped sector and
the vane enclose a plenum, which communicates to
the outside trough at least one through hole for con-
veying an airstream outside the plenum; and

- atleastone cover plate configured for being coupled
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to the U-shaped sector for guiding the airstream in
a given direction.

[0008] Inthisway, itis possible to change the geometry
of the sealing assembly in order to vary the direction of
the airstream also in existing gas turbine engine with a
minimal modification of the design. In addition to that, the
cover plate reduces the axial gap in a cavity designed to
house the sealing assembly. Both effects mitigate the
ingestion of hot gas.

[0009] In particular, the U-shaped sector is provided
with at least one through hole for conveying an airstream
outside the plenum said cover plate being configured for
channeling said airstream in a given direction.

[0010] In this way, the airstream is channeled by the
cover plate in the most convenient position for mitigating
the ingestion of hot gases.

[0011] In particular, the U-shaped sector has a typical
configuration comprising an upstream wall; and a down-
stream wall, which are provided with respective main fac-
es and respective circumferential faces and conveniently
the at least one cover plate is configured for being cou-
pled to the upstream wall and/or to the downstream wall.
[0012] Conveniently, the cover plate is L-shaped and
in contact with the U-ring sector along the main face and
the circumferential face.

[0013] In particular, the cover plate comprises a main
wall in contact with the main face and a circumferential
wall facing the circumferential face.

[0014] In this way, the cover plate increases the thick-
ness in axial direction of the U-shaped sector.

[0015] The cover plate further comprises a circumfer-
ential baffle that further reduces the axial gap. In partic-
ular, the circumferential baffle protrudes from the main
wall in the opposite direction to the circumferential wall
and is coplanar with the circumferential wall.

[0016] In particular, the cover plate comprises a radial
baffle for directing the airstream. The radial baffle pro-
trudes from the circumferential wall and is coplanar with
the main wall.

[0017] Inorderto conveniently coupling the cover plate
to the U-shaped sector, the U-shaped sector has at least
one retaining groove and the cover plate has atleastone
retaining profile for engaging the retaining groove. In par-
ticular, the retaining groove and the retaining profile have
matching shapes and preferably are L-shaped.

[0018] In particular, the cover plate comprises ad least
one channel in fluidic communication with the through
hole, preferably the channel is cut into the cover plate.
[0019] In this way, the cover plate can direct the air-
stream in a given direction.

[0020] In particular, the channel is open at one free
end along the edge of the cover plate. This allows con-
veying the airstream in just one direction.

[0021] In alternative, the channel is open at the oppo-
site ends of the channel along the edges of the cover
plate so that the airstream can be directed in two direc-
tions.
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[0022] In particular, the cover plate comprises at least
one through opening in fluidic communication with said
channel. This configuration allows flowing the airstream
at any point along the channel.

[0023] In particular, the sealing assembly comprising
a plurality of adjacent cover plates and shaped so as to
be partially superimposed at their respective ends for the
benefit of the tightness of the sealing assembly.

[0024] The present invention further concerns provid-
ing a gasturbine engine, whichis free from the drawbacks
of the prior art.

[0025] According to the present invention there is pro-
vided a gas turbine engine comprising a stator and a
rotor, which is configured to rotate about a longitudinal
axis; the stator comprising a plurality of vane sets distrib-
uted along the longitudinal axis and the rotor comprising
a plurality of blade sets distributed along the longitudinal
axis and alternated to the vane sets, wherein each vane
set engage a respective sealing ring comprising a plu-
rality of sealing assemblies as previously disclosed and
joined one another.

[0026] The implementation of a sealing ring made of
the previously disclosed sealing assemblies mitigate the
ingestion of hot gases and improves the performances
of the gas turbine engine.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The present invention will now be described
with reference to the accompanying drawings, which
show a number of non-limitative embodiments thereof,
in which:

- Figure 1 is a schematic section view, with parts re-
moved for clarity, of a gas turbine engine according
to the present invention;

- Figure 2 is a perspective view, with parts removed
for clarity and parts in section, of a vane and a sealing
assembly according to the present invention;

- Figures 3and 4 are perspective view of a cover plate,
with parts removed for clarity and parts in section,
of the sealing assembly of Figure 2;

- Figure 5 is a variation of the cover plate of Figures
3 and 4;

- Figure 6 is a perspective view, with parts removed
for clarity and parts in section, of a second embodi-
ment of a sealing assembly according to the present
invention;

- Figure 7 is a perspective view, with parts removed
for clarity and parts in section, of a variation of a
cover plate for the sealing assembly disclosed in Fig-
ure 2;

- Figure 8 is perspective view, with parts removed for
clarity and parts in section, of a further variation of a
cover plate for the sealing assembly of Figure 2;

- Figure 9 is a perspective view, with parts removed
for clarity and parts in section, of a sealing assembly
according to a third embodiment of the present in-
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vention;

- Figure 10 is a section view, with part removed for
clarity, of a sealing assembly according to a further
embodiment of the present invention; and
Figure 11 is a section view, with part removed for
clarity, of the sealing assembly of Figure 1.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0028] In Figure 1, with numeral 1 is indicated a gas
turbine engine comprising a stator 2 and a rotor 3 rotating
about a longitudinal axis A1 with respect to the stator 2.
The rotor 3 comprises a shaft 4 made of a number of
axially clamped discs not shown the Figures; and a plu-
rality of blade sets 5 (just two of them are shown in Figure
1) distributed along the longitudinal axis A1 and support-
ed by the shaft 4. The stator 2 comprises a casing 6; and
a plurality of vane sets 7 (just one shown in Figure 1) .
Each vane set 7 is interposed between two blade sets 5
and is supported by the casing 6. The inner ends of the
vane 7 engage a respective U-shaped sealing ring 8,
which is located in a corresponding annular cavity 9 of
the shaft 4. The U-shaped sealing ring 8 together with
the vanes 7 or the corresponding setdefines a plenum 10.
[0029] A dynamic seal 11 such as for example a laby-
rinth seal is arranged between the U-shaped sealing ring
8 and the shaft in the bottom of the cavity 8.

[0030] In use, a hot gas stream under high-pressure
flows in direction D1 through the vanes 7 and the blades
5 and determines the rotation of the rotor 3 with respect
to the stator 2. Atthe same time, an airstream flows inside
the vanes 7 to the plenum 10 and from the plenum 10
through the cavity 9.

[0031] With reference to Figure 2, the U-shaped seal-
ing ring 8 comprises a plurality of sealing assembly 12,
which, in turn, comprises a U-shaped sector 13 and two
adjacent cover plates 14 and is connected to a number
of vanes 7 (just one them is shown in Figure 2).

[0032] Each U-shaped sector 13 comprises a bottom
wall 15; an upstream wall 16; and a downstream wall 17
with reference to a direction D1 of the hot gases in the
gasturbine engine 1 (Figure 1) . The upstream and down-
stream walls 16 and 17 comprises respective outer main
faces 18 and 19 and respective circumferential faces 20
and 21.

[0033] Each U-shaped sector 13 is shaped so as to
engage the bottom of the vanes 7 so that the U-shaped
sector 13 and the vanes 7 enclose the plenum 10.
[0034] Each vane 7 comprises an airfoil 22, an outer
shroud 23 and an inner shroud 24 coupled to the U-
shaped sector 13. The airfoil 22 is provided with a cooling
airduct 25 fed by a dedicated opening on the outer shroud
23. The inner shroud 24 comprises a platform 26, a lead-
ing edgeflange 27 and atrailing edge flange 28 extending
radially inward from the platform 26. The leading edge
flange 27 is upstream the trailing edge flange 28 along
the hot gas flow direction D1 and is coupled to the up-
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stream wall 16 in a respective annular seat, while the
trailing edge flange 28 is coupled to the downstream wall
17 in a respective annular seat.

[0035] The upstream wall 16 is provided with at least
one through hole 29 for conveying an airstream outside
the plenum and, preferably, with a plurality of through
holes 29 circumferentially distributed.

[0036] Each cover plate 14 is configured for being cou-
pled to the upstream wall 16 for channeling the airstream
toward the platform 26.

[0037] According to an embodiment not shown in the
attached Figures also the downstream wall is provided
with a plurality of through holes circumferentially distrib-
uted and an additional cover plate is configured for being
coupled to the upstream wall for channeling the airstream
toward the platform.

[0038] Each cover plate 14 is shaped as a sector and
is arranged in contact with the main face 18 and the cir-
cumferential 20 face of the U-shaped sector 13.

[0039] Each cover plate 14 comprises a main wall 30
facing the main face 18 and a circumferential wall 31
facing the circumferential face 20.

[0040] As better shown in Figure 3, each cover plate
14 comprises a circumferential baffle 32 protruding from
the main wall 30 of the opposite side of the circumferential
wall 31. In particular, the circumferential baffle 32 is co-
planar with the circumferential wall 31.

[0041] The upstream wall 16 has a retaining groove 33
extending from the main face 18 for housing a retaining
profile 34 extending from the main wall 30 of the cover
plate 14. The retaining groove 33 and the retaining profile
34 have a matching shape and preferably are L-shaped.
[0042] With reference to Figure 4, each cover plate 14
comprises channels 35, which are configured to be, in
use, in fluidic communication with the through holes 29.
Each channel 35 extends along the main face 18 and the
circumferential face 20 and is cut into the main wall 30
and circumferential wall 31 of the cover plate 14. In par-
ticular, each channel 35 comprises a blind groove cut
into the main wall 30 and by an open groove, which is
cut into the circumferential wall 31 and is in communica-
tion with the blind groove. In other words, the channel is
open just at the end along the circumferential wall 31.
[0043] Accordingto avariation shown in Figure 5, each
channel 35 is open at both ends.

[0044] With reference to the embodiment disclosed in
Figure 6 reference numeral 36 indicates a sealing as-
sembly, which comprises a U-shaped sector 37 and a
cover plate 38. The U-shaped sector 37 differentiates
from the U-shaped sector 13 for the fact that hole 29
(Figure 2) are replaced by through holes 39. For this rea-
son, the other parts of the U-shaped sector 37 will be
indicated with the same reference numerals for indicating
corresponding parts of the U-shaped sector 13 (Figure 2).
[0045] The through holes 39 end in proximity of the
bottom wall 15 and, for this reason, the cover plate 38
covers a greater portion of the main face 18. The cover
plate 38 differentiates from the cover plate 14 for the fact

10

15

20

25

30

35

40

45

55

that is provided with a main wall 40 larger than the main
wall 30 shown in Figure 2. The other parts of cover wall
38 are indicated with the same reference numerals indi-
cating the corresponding parts of cover plate 14 (Figure
2).

[0046] According to the variation of Figure 7, the cover
plate 14 comprises through openings 41 in fluidic com-
munication with respective channels 35 (Figure 4). The
through openings 41 are located along the main wall 30
and/or the circumferential wall 31.

[0047] According to the further variation of figure 8,
cover plate 14 comprises a radial baffle 42 protruding
from the circumferential wall 31. The radial baffle 42 is
substantially coplanar with the main wall 30.

[0048] With reference to the embodiment disclosed in
Figure 9 with reference numeral 43 is indicated a sealing
assembly, which comprises a U-shaped sector 44 and a
cover plate 45. The U-shaped sector 44 differentiates
from the U-shaped sector 13 (Figure 2) for the fact that
it comprises one additional retaining groove 46 parallel
to retaining groove 33.

[0049] Similarly, the cover plate 45 differentiates from
the cover plate 14 for the fact that it comprises an addi-
tional retaining profile 47 parallel to retaining profile 34.
[0050] According to the embodiment of Figure 10, the
sealing assembly differentiates from the previous em-
bodiments in the through holes 48 made in the leading
flange 27. Through holes 48 made in the leading flange
27 could be either in addition to the through holes in the
U-shaped sector or just the sole through holes for evac-
uating the air from plenum 10. According to the second
option, the cover plate 49 has the function of guiding, in
particular deflecting, the airstream flowing from plenum
10.

[0051] According to a further variation not shown in the
attached Figures, the through holes are made in the trail-
ing flange.

[0052] Withreferenceto Figure 11, coverplates 14 and
shaped so as to be partially superimposed at their re-
spective ends.

[0053] Finally, itis clear that modifications and variants
can be made to the stator assembly and to the gas turbine
described herein without departing from the scope of the
present invention, as defined in the appended claims.

Claims

1. A sealing assembly for engaging a number of vanes
of a gas turbine engine, the sealing assembly com-
prising:

- a U-shaped sector (13; 37; 44), which is con-
figured for engaging atleast one vane (7) so that
the U-shaped sector (13; 37; 44) and the vane
(7) enclose a plenum (10), which communicates
to the outside trough at least one through hole
(29; 39; 48) for conveying an airstream outside
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the plenum (10); and

- at least one cover plate (14; 38; 45; 49) con-
figured for being coupled to the U-shaped sector
(13; 37; 44) for guiding said airstream in a given
direction.

The sealing assembly as claimedin Claim 1, wherein
the U-shaped sector (13; 37; 44) is provided with at
least one through hole (29; 39) for conveying an air-
stream outside the plenum (10) said cover plate (14;
38; 45) being configured for channeling said air-
stream in a given direction.

The sealing assembling as claimed in Claim 1 or 2,
wherein the U-shaped sector (13; 37; 44) comprises
an upstream wall (16); and a downstream wall (17),
which are provided with respective main faces (18,
19) and respective circumferential faces (20, 21).

The sealing assembly as claimed in Claim 3, wherein
the at least one cover plate (14; 38; 45) is configured
for being coupled to the upstream wall (16) and/or
to the downstream wall (17).

The sealing assembly as claimed in Claim 3 or 4,
wherein the cover plate (14; 38; 45) is in contact with
the U-ring sector along the main face (18; 19) and
the circumferential face (20; 21).

The sealing assembly as claimed in any one of the
Claims from 3 to 5, wherein the cover plate (14; 38;
45) comprises a main wall (30; 40) in contact with
the main face (18; 19) and a circumferential wall (31)
facing the circumferential face (20; 21).

The sealing assembly as claimed in any one of the
foregoing Claims, wherein the cover plate (14; 38;
45) comprises a circumferential baffle (32), in par-
ticular the circumferential baffle (32) protrudes from
the main wall (30; 40) in the opposite direction to the
circumferential wall (31), in particular the circumfer-
ential baffle (32) being coplanar with the circumfer-
ential wall (31).

The sealing assembly as claimed in Claim 4 or 5,
wherein the cover plate (14) comprises aradial baffle
(42), in particular the radial baffle (42) protrudes from
the circumferential wall (31) and is coplanar with the
main wall.

The sealing assembly as claimed in anyone of the
foregoing Claims, wherein the U-shaped sector (13;
37; 44) has a at least one retaining groove (33) and
the cover plate (14; 38; 45) has at least one retaining
profile (34) for engaging the retaining groove (33),
in particular the retaining groove (33) and the retain-
ing profile (34) have matching shapes and preferably
are L-shaped.
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10.

1.

12.

13.

14.

15.

16.

The sealing assembly as claimed in Claim 9, wherein
the U-shaped sector (44) has a further retaining
groove (46) parallel to said retaining groove (33) and
the cover plate (45) has further retaining profile (47)
parallel to said retaining profile (34), in particular the
further retaining groove (46) and the further retaining
profile (47) have matching shapes and preferably
are L-shaped.

The sealing assembly as claimed in anyone of the
Claims from 2 to 10, wherein the cover plate (14; 38;
45) comprises ad least one channel (35) in fluidic
communication with the through hole (29; 39), pref-
erably the channel (35) is cut into the cover plate
(14; 38; 45).

The sealingassembly as claimed in Claim 11, where-
in said channel (35) is open at one free end along
an edge of the cover plate (14; 38; 45).

The sealing assembly as claimed in Claim 11 or 12,
wherein said channel (35) is open at two free ends
along the edges of the cover plate (14).

The sealing assembly as claimed in Claim 11 or 12
or 13, wherein the cover plate (14) comprises at least
one through opening (41) in fluidic communication
with said channel (35).

The sealing assembly as claimed in anyone of the
foregoing Claims, and comprising a plurality of ad-
jacent cover plates and shaped so as to be partially
superimposed at their respective ends.

A gas turbine engine comprising a stator (2) and a
rotor (3), which is configured to rotate about a longi-
tudinal axis (A); the stator (2) comprising a plurality
of vane sets (7) distributed along the longitudinal axis
(A) and the rotor (3) comprising a plurality of blade
sets (5) distributed along the longitudinal axis (A)
and alternated to the vane sets (7), wherein at least
one vane set engage a respective sealing ring com-
prising a plurality of sealing assembly (12; 36; 43)
as claimed in any one of the foregoing Claims and
joined one another.
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