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Description

BACKGROUND OF THE INVENTION

Field of the invention

[0001] The present invention relates to a seal assem-
bly for use in a gas turbine power plant, namely as an
interface seal between an outlet of a gas combustor and
a first vane range of the turbine.

Description of prior art

[0002] As is known, a gas turbine power plant (in the
following, "gas turbine" only) comprises a compressor, a
combustor assembly downstream of the compressor and
a turbine downstream of the combustor. The gas turbine
includes a rotor comprising a compressor section and a
turbine section.
[0003] The terms "downstream" and "upstream" as
used herein refer to the direction of the main gas flow
passing through the gas turbine; the terms "axial", "radial"
and derivatives refer to the direction of the rotor axis; the
terms "inner" and "outer" refer to the radial position with
respect to the rotor axis.
[0004] In particular, the compressor comprises an inlet
supplied with air, a plurality of fixed guide vanes and a
plurality of rotating blades compressing the passing air.
A major part of the compressed air flows into a combustor
where the compressed air is mixed with at least one fuel.
This mixture is combusted in the combustor leading to a
significant temperature rise. The resulting hot gas leaves
the combustor and is expanded in the turbine, producing
mechanical work on the rotor.
[0005] The turbine includes fixed vanes carried by the
turbine housing and disposed in a plurality of axially
spaced circumferential ranges, and rotating blades car-
ried by the rotor and disposed in a plurality of axially
spaced circumferential ranges, each blade range being
disposed downstream of a respective vane range so that
the vanes guide the gas flow in an optimal direction to-
ward the blades.
[0006] Gas turbines are known in which the combustor
is constituted by a plurality of canisters or "can combus-
tors" that are equally spaced around the rotor, each can
combustor having an outlet member facing a number of
vanes of the first vane range; it is therefore necessary to
seal the outlet member against the vanes facing it, so
that the outer annular duct where hot combusted gases
flow is sealed with respect to an inner space that conveys
compressed cooling air at a lower temperature.
[0007] A number of different technical solutions are
known for this purpose.
[0008] According to a first known solution, a honey-
comb seal is used, which is solidly bonded to the vane.
This solution has operational limits to avoid plastic de-
formation of the seal and possible delamination.
[0009] Other known solutions are not optimal in terms

of life span, operation flexibility and/or ease of assem-
bly/disassembly.
[0010] EP 2775102 A2 discloses the features of the
preamble of claim 1.

SUMMARY OF THE INVENTION

[0011] An object of the present invention is to provide
a seal assembly that ensures optimal sealing in every
working condition and is free from the drawbacks of the
prior art seals as specified above.
[0012] Another object of the present invention is to pro-
vide a seal assembly that can be retrofitted to existing
turbines to replace existing seals.
[0013] According to the present invention, a seal as-
sembly for a gas turbine is provided, which is configured
to be axially interposed between an outlet member of a
combustor and at least one turbine vane and radially in-
terposed between an outer hot gas path and an inner
space containing higher-pressure cooling air, the seal
assembly comprising:

- at least one main spring exerting an axial elastic load
and configured to be at least partially housed in a
seat of the outlet member;

- at least one flexible seal member having a plate por-
tion disposed on an outer side of the main spring; and

- at least one shield seal member having a plate por-
tion and a flange configured to contact axially a vane
surface under the axial elastic load of the main
spring,

wherein the flexible sealing element has an outer blade
configured to sealingly cooperate radially with a radially
outer surface of the seat, and in that the plate portion of
the shield seal member is disposed on an outer side of
the plate portion of the flexible sealing element.
[0014] According to the invention, each of the compo-
nents of the seal assembly is aimed at a specific function
and can be specifically dimensioned therefor, so as to
ensure maximum performance and durability of the seal
assembly in varying operation conditions. Main spring
has the only function of providing axial thrust to ensure
the contact between the flange of the shield seal member
and the vane surface, and is subject to the cooling air
temperature rather than the hot gas temperature. Shield
seal member has no mechanical stress but is subject to
the hot gas temperature.
[0015] According to an embodiment, the flexible seal
member includes axial slots extending from the plate por-
tion to the outer blade of the flexible seal member.
[0016] Slots guarantee flexibility and cooling air flow;
cooling air leakage may be estimated and tuned.
[0017] According to a preferred embodiment, the main
spring includes a base leaf configured to rest against the
outlet member and at least one spring section including
a front leaf and at least a plurality of leaves interposed
between the base leaf and the front leaf and integrally
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connected to one another in an accordion configuration.
[0018] Preferably, the seal assembly includes one
spring section, as well as an associated flexible seal
member and shield seal member, for each vane. Spring
sections operate in parallel but independently so as to
adapt to individual vanes.
[0019] The present invention also relates to a gas tur-
bine comprising an outer casing, a compressor, a plural-
ity of can combustors downstream of the compressor and
a turbine downstream of the can combustors, the com-
pressor and turbine comprising fixed vanes carried by
the outer casing and rotating blades carried by a rotor,
the can combustors being spaced around the rotor and
producing hot gas by combusting a mixture of air and at
least one fuel, the gas turbine including, for each can
combustor, a seal assembly as defined above, the seal
assembly being axially interposed between an outlet
member of the combustor and at least one turbine vane
and radially interposed between an outer hot gas path
and an inner space containing higher-pressure cooling
air.
[0020] According to a preferred embodiment, the dif-
ference of pressure between the higher-pressure cooling
air and the hot gas path generates a sealing force on the
flange of the shield seal member against the vane sur-
face.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] For a better comprehension of the present in-
vention, a preferred embodiment thereof will be de-
scribed hereafter, by way of a non-limiting example and
referring to the attached drawings, where:

Figure 1 is a schematic cross section of a gas turbine
power plant including seal assemblies according to
the present invention;
Figure 2 is a partial perspective view of a combustor
outlet member provided with the seal assembly ac-
cording to the present invention;
Figure 3 a cross section of a combustor outlet/turbine
inlet interface area with the seal assembly according
to the invention;
Figure 4 is a perspective view of a detail of the seal
according to the invention;
Figure 5 is an exploded view of the seal assembly
according to the invention; and
Figure 6 is a top plan view of a main spring element
of the seal assembly.

DETAILED DESCRIPTION OF A PREFERRED EM-
BODIMENT

[0022] Figure 1 is a schematic view of a gas turbine 1.
[0023] Gas turbine 1 comprises a compressor 2, a
combustor assembly 3 and a turbine 4. Compressor 2
and turbine 4 have a common axis A and include respec-
tive sections of a rotor 5 rotatable about axis A.

[0024] As is known, ambient air 6 enters compressor
2 and is compressed. Compressed air 7 leaves compres-
sor 2 and enters a plenum 8, i.e. a volume defined by an
outer casing 9. From plenum 8, compressed air 7 enters
combustor assembly 3 that comprises a plurality of can
combustors 10 annularly distributed around axis A. Here
at least a fuel is injected, and the air/fuel mixture is ignited,
producing hot gas 11 that is conveyed to turbine 4 along
a hot gas path 12. As is well known in the art, turbine 4
includes fixed vanes 14 carried by outer casing 9 and
disposed in a plurality of axially spaced circumferential
ranges, of which the first two are shown in fig. 1, and
rotating blades 15 carried by rotor 5 and disposed in a
plurality of axially spaced circumferential ranges. Each
blade range is disposed downstream of a respective vane
range so that the vanes guide the gas flow in an optimal
direction toward the blades.
[0025] As is better shown in figure 2, each combustor
10 includes a tubular combustion chamber 16 terminating
in an outlet member 17 in the form of a frame of generally
rectangular shape or, more precisely, an annulus section
facing a plurality of vanes 14 of the first range; in the
example shown, each outlet member 17 faces three
vanes 14.
[0026] A seal assembly 18 according to the present
invention is housed in a front curved elongated seat 19
provided in an arcuate radially inner side 20 of the outlet
member 17. Seal assembly 18 projects towards vanes
14 and is configured to sealingly rest against a corre-
spondingly arcuate plane front surface 21 of vanes 14,
thereby sealing the hot gas path 12 from an inner space
22 which communicates with plenum 8 and thus contains
compressed air (at a higher pressure than the hot gas
path) which can be used as a cooling fluid.
[0027] Seal assembly 18 (figures 3, 5) includes a main
spring 24 and, for each vane 14, a flexible seal member
25 and a shield seal member 26.
[0028] Main spring 24 has an arcuate, elongated shape
so as to be partially housed inside seat 19 and includes
a plain base leaf 27 configured to rest against a bottom
shoulder 23 of seat 19 and a plurality of spring sections
28 extending axially from the base leaf 27 and partially
projecting axially out of seat 19 towards respective vanes
14.
[0029] In the present embodiment, there are three
spring sections 28 extending each for substantially one
third of the base leaf 27, being only slightly spaced form
one another. Although only one flexible seal member 25
and one shield seal member 26 are shown in figure 5,
each spring section 28 has an associated flexible seal
member 25 and a shield seal member 26.
[0030] Each spring section 28 comprises a plane front
leaf 29 parallel to, and axially spaced from, base leaf 27,
and two multiple-leaf spring sets 30 arranged in parallel
with one another and extending between base leaf 27
and front leaf 29. Spring sets 30 are symmetrical with
respect to a median plane of the spring section 28.
[0031] Specifically, each spring set 30 extends for sub-
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stantially one longitudinal half of the spring section 28
and is formed by a plurality of leaves 31 integrally con-
nected in series to one another at their ends in an "ac-
cordion" or "bellows" fashion. More specifically, each leaf
31 is spaced from the adjacent ones in an axial direction
(i.e. parallel to axis A), and is slightly inclined so as to
diverge axially from the preceding so as to form a zigzag
pattern. The end leaves 31 of each spring set 30 are
joined to base leaf 27 and front leaf 29, respectively, at
lateral ends of the spring section 28.
[0032] Main spring 24 finally includes a plurality of po-
sitioning pins 32 that project axially from base leaf 27 and
are configured to engage corresponding bores (not
shown) in outlet member 17.
[0033] Flexible seal members 25 (figures 3-5) com-
prise, each, a substantially rectangular plate portion 34
elongated in circumferential direction and curved so as
follow the radially outer contour of main spring 24. An
outer blade 35 is bent back axially from one circumfer-
ential side of plate 34 and extends parallel thereto. More
specifically, outer blade 35 is formed by two radially offset
portions, namely a spring portion 36 that is joined to plate
34 at end bend 37, and a seal portion 38 that is joined to
spring portion 36 at an intermediate step 39 so as to be
parallel to plate 34 and spaced therefrom more than
spring portion 36.
[0034] Flexible seal member 25 includes an end flange
44 extending perpendicularly inward, i.e. on the opposite
side of outer blade 35, from an end side of plate 34 op-
posite to end bend 37.
[0035] Flexible seal member 25 is finally provided with
a plurality of axial slots 45 that are preferably equally
spaced along its width. Slots 45 are provided in the form
of axial cuts extending along most of plate 34 (except for
a portion thereof adjacent end flange 44), end bend 37,
spring portion 36, intermediate step 39 and part of seal
portion 38.
[0036] In use, plate 34 rests on the outer contour of a
respective spring section 28 of main spring 24, and end
flange 44 rests axially against front leaf 29 of spring sec-
tion 28 (figure 3).
[0037] Shield seal member 26 (figures 3-5) includes a
substantially rectangular plate 46 elongated in circum-
ferential direction, which rests against plate 34 of flexible
seal member 25, is tightly inserted between plate 34 and
spring portion 36, and forms a gap 40 with seal portion
38 of outer blade 35 of flexible seal member 25. Shield
member 26 also includes an end flange 47 extending
perpendicularly inward from an end side of plate 46 in
axial contact against end flange 44 of flexible seal mem-
ber 26. Preferably, flange 47 has a sealing lip 48 config-
ured to rest against front surface 21 of vanes 14.
[0038] In use, seal assembly 18 is partially housed
within seat 19, with seal portion 38 of the flexible seal
member 25 in radial elastic contact against the radially
outer side of seat 19 due to the elastic deformation of
spring portion 36, and sealing lip 48 against vane surface
21.

[0039] The distance D between surface 21 and shoul-
der 23 (figure 3) is such that spring sections 28 are axially
pre-compressed during assembly, so as to exert an axial
load against flanges 44, 47 and ensure that the latter
contacts surface 21 with sealing lip 48 under an elastic
load. This load, however, is not the main force ensuring
sealing; in fact, in use there is a pressure difference be-
tween the inner space including compressed cooling air
and the hot gas path, which pressure difference presses
flange 47 against surface 21.
[0040] Such pressure difference also ensures that
cooling air flows in a controlled manner through slots 45,
which form cooling channels connecting the inner space
22 to gap 40 which axially communicates with hot gas
path 12, thereby cooling main spring 24, flexible seal
member 25 and shield seal member 26.
[0041] According to the present invention, and as op-
posed to the prior art, seal assembly 18 is constituted by
a plurality of elements, each of which is used in optimal
mechanical and temperature conditions so as to ensure
perfect sealing in variable operational conditions and
over a long life span. Moreover, relatively large displace-
ments can be accommodated.
[0042] Main spring 24 is configured to maintain the
contact of seal assembly 18 with front surface 21 of vanes
14, and is subject to cooling air pressure and tempera-
ture. Spring sections 28 are pre-compressed and operate
in parallel but independently so as to adapt to individual
vanes 14.
[0043] Flexible seal member 25 is aimed at ensuring
sealing against the outlet member 17, adapting to thermal
deformations. Slots 45 guarantee flexibility and cooling
air flow; cooling air leakage may be estimated and tuned.
[0044] Shield seal member 26, which is the only ele-
ment of seal assembly 18 that is subject to the hot gas
path temperature, is free form mechanical stress and has
a very simple design that provides for the main compo-
nent of sealing pressure.
[0045] Although the invention has been explained in
relation to its preferred embodiment as mentioned above,
it is to be understood that modifications and variations
can be made without departing from the scope of the
appended claims.

Claims

1. Seal assembly for a gas turbine configured to be
axially interposed between an outlet member (17) of
a combustor (10) and at least one turbine vane (14)
and radially interposed between an outer hot gas
path (12) and an inner space (22) containing higher-
pressure cooling air, the seal assembly comprising:

- at least one main spring (24) exerting an axial
elastic load and configured to be at least partially
housed in a seat (19) of the outlet member (17);
- at least one flexible seal member (25) having
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a plate portion (34) disposed on an outer side
of the main spring (24) ; and
- at least one shield seal member (26) having a
plate portion (46) and a flange (47) configured
to contact axially a vane surface (21) under the
axial elastic load of the main spring (24),

characterized in that the flexible seal member (25)
has an outer blade (35) configured to sealingly co-
operate radially with a radially outer surface of the
seat (19), and in that the plate portion (46) of the
shield seal member (26) is disposed on an outer side
of the plate portion (34) of the flexible seal member
(25).

2. Seal assembly as claimed in claim 1, wherein the
outer blade (35) and the plate portion (34) of the flex-
ible seal member (25) are integrally connected by
an end bend (37), the plate portion (46) of the shield
seal member (26) being housed between the plate
portion (34) and the outer blade (35) of the flexible
seal element (25).

3. Seal assembly as claimed in claim 1 or 2, wherein
the flexible seal member (25) includes axial slots (45)
extending from the plate portion (34) to the outer
blade (35) of the flexible seal member (25).

4. Seal assembly as claimed in claim 2 or 3, wherein
the outer blade (35) includes a spring portion (36)
adjacent to the end bend (37) and a seal portion (38)
connected to the spring portion (36) by an interme-
diate step (39), the plate portion (46) of the shield
seal member (26) being tightly inserted between the
plate portion (34) and the spring portion (36) of the
flexible seal member (25), so as to form a gap (40)
with the plate portion (34) of the shield seal member
(26).

5. Seal assembly as claimed in claim 4, characterized
in that the flexible seal member (25) includes an end
flange (44) interposed between the main spring (24)
and the flange (47) of the shield seal member (26).

6. Seal assembly as claimed in any of the preceding
claims, wherein the main spring (24) includes a base
leaf (27) configured to rest against the outlet member
(17) and at least one spring section (28) including a
front leaf (29) and at least a plurality of leaves (31)
interposed between the base leaf (27) and the front
leaf (29) and connected to one another in an accor-
dion configuration.

7. Seal assembly as claimed in claim 6 when depend-
ing on claim 5, characterized in that said front leaf
(29) contacts the end flange (44) of the flexible seal
member (25) .

8. Seal assembly as claimed in claim 6 or 7, charac-
terized in that the at least one spring section (28)
includes two sets (30) of leaf springs (31) interposed
between the base leaf (27) and the front leaf (29)
and connected to one another in an accordion con-
figuration, the two sets (30) of leaf springs (31) being
symmetrical with respect to a median plane of said
spring section (28).

9. Seal assembly as claimed in any of the preceding
claims, characterized in that said flange of the
shield seal member includes a lip (48) configured to
contact a surface of a respective vane (14).

10. Seal assembly as claimed in any of claims 6 to 9,
characterized by including a plurality of spring sec-
tions (28) spaced along the base leaf, and a corre-
sponding plurality of flexible seal members (25) and
shield seal members (26) associated, each, to a re-
spective spring section (28) .

11. A gas turbine comprising an outer casing (9), a com-
pressor (2), a plurality of can combustors (10) down-
stream of the compressor (2) and a turbine (4) down-
stream of the can combustors (10), the compressor
(2) and turbine (4) comprising fixed vanes (14) car-
ried by the outer casing (9) and rotating blades (15)
carried by a rotor (5), the can combustors (10) being
spaced around the rotor (5) and being configured to
produce hot gas by combusting a mixture of air and
at least one fuel, the gas turbine (1) including, for
each can combustor (10), a seal assembly (18) as
claimed in any of the preceding claims, the seal as-
sembly (18) being axially interposed between an out-
let member (17) of the combustor (10) and at least
one turbine vane (14) and radially interposed be-
tween an outer hot gas path (12) and an inner space
containing higher-pressure cooling air.

12. A gas turbine as claimed in claim 11, wherein the at
least one main spring (24) is at least partially housed
in a seat (19) of the outlet member (17) and exerts
an axial elastic load so as to maintain the flange (47)
of the shield seal member (26) in axial contact with
a vane surface (21).

13. A gas turbine as claimed in claim 11 or 12, wherein
said slots (45) define a plurality of cooling channels
allowing a controlled flow of cooling air from the inner
space (22) to the hot gas path (12).

14. A gas turbine as claimed in claim 13, characterized
in that said cooling channels connect the inner cool-
ing air space to the gap (40) formed between the
seal portion (38) of the flexible seal member (25) and
the plate portion (46) of the shield seal member (26).

15. A gas turbine as claimed in any of claims 11 to 14,
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characterized in that the outlet member (17) of
each can combustor (10) faces a plurality of vanes
(14), said seal assembly including a plurality of
spring sections (28) spaced along the base leaf (27)
and, for each spring section (28), a flexible seal mem-
ber (25) and a shield seal member (26) contacting
the respective vane (14).

Patentansprüche

1. Dichtungsanordnung für eine Gasturbine, die dazu
konfiguriert ist, axial zwischen einem Auslassele-
ment (17) einer Brennkammer (10) und wenigstens
einer Turbinenschaufel (14) angeordnet zu sein und
radial zwischen einem äußeren Heißgasweg (12)
und einem Innenraum (22), der Kühlluft mit höherem
Druck enthält, angeordnet zu sein, wobei die Dich-
tungsanordnung umfasst:

- wenigstens eine Hauptfeder (24), die eine axi-
ale elastische Last ausübt und dazu konfiguriert
ist, wenigstens teilweise in einem Sitz (19) des
Auslasselements (17) untergebracht zu sein;
und
- wenigstens ein flexibles Dichtungselement
(25), das einen an einer Außenseite der Haupt-
feder (24) angeordneten Plattenabschnitt (34)
aufweist; und
- wenigstens ein Abschirmungsdichtungsele-
ment (26) mit einem Plattenabschnitt (46) und
einem Flansch (47), der dazu konfiguriert ist, un-
ter der axialen elastischen Last der Hauptfeder
(24) eine Schaufelfläche (21) axial zu berühren,

dadurch gekennzeichnet, dass das flexible Dich-
tungselement (25) eine äußere Leiste (35) aufweist,
die dazu konfiguriert ist, mit einer radial äußeren
Oberfläche des Sitzes (19) abdichtend zusammen-
zuwirken, und dass der Plattenabschnitt (46) des Ab-
schirmungsdichtungselements (26) an einer Außen-
seite des Plattenabschnitts (34) des flexiblen Dich-
tungselements (25) angeordnet ist.

2. Dichtungsanordnung nach Anspruch 1, wobei die
äußere Leiste (35) und der Plattenabschnitt (34) des
flexiblen Dichtungselements (25) durch einen End-
bogen (37) integral verbunden sind, wobei der Plat-
tenabschnitt (46) des Abschirmungsdichtungsele-
ments (26) zwischen dem Plattenabschnitt (34) und
der äußeren Leiste (35) des flexiblen Dichtungsele-
ments (25) untergebracht ist.

3. Dichtungsanordnung nach Anspruch 1 oder 2, wobei
das flexible Dichtungselement (25) axiale Schlitze
(45) aufweist, die sich von dem Plattenabschnitt (34)
zu der äußeren Leiste (35) des flexiblen Dichtungs-
elements (25) erstrecken.

4. Dichtungsanordnung nach Anspruch 2 oder 3, wobei
die äußere Leiste (35) einen Federabschnitt (36) ne-
ben dem Endbogen (37) und einen Dichtungsab-
schnitt (38), der mit dem Federabschnitt (36) durch
eine Zwischenstufe (39) verbunden ist, aufweist, wo-
bei der Plattenabschnitt (46) des Abschirmdich-
tungselements (26) fest zwischen dem Plattenab-
schnitt (34) und dem Federabschnitt (36) des flexib-
len Dichtungselements (25) eingesetzt ist, um mit
dem Plattenabschnitt (34) des Abschirmdichtungs-
elements (26) einen Spalt (40) zu bilden.

5. Dichtungsanordnung nach Anspruch 4, dadurch
gekennzeichnet, dass das flexible Dichtungsele-
ment (25) einen Endflansch (44) aufweist, der zwi-
schen der Hauptfeder (24) und dem Flansch (47)
des Abschirmungsdichtungselements (26) angeord-
net ist.

6. Dichtungsanordnung nach einem der vorangehen-
den Ansprüche, wobei die Hauptfeder (24) ein Ba-
sisblatt (27), das so konfiguriert ist, dass es an dem
Auslasselement (17) anliegt, und wenigstens einen
Federabschnitt (28) mit einem Vorderblatt (29) und
wenigstens mehreren Blättern (31), die zwischen
dem Basisblatt (27) und dem Vorderblatt (29) ange-
ordnet sind und in einer Ziehharmonika-Konfigurati-
on miteinander verbunden sind, aufweist.

7. Dichtungsanordnung nach Anspruch 6 in Abhängig-
keit von Anspruch 5, dadurch gekennzeichnet,
dass das Vorderblatt (29) den Endflansch (44) des
flexiblen Dichtungselements (25) berührt.

8. Dichtungsanordnung nach Anspruch 6 oder 7, da-
durch gekennzeichnet, dass der wenigstens eine
Federabschnitt (28) zwei Sätze (30) von Blattfedern
(31) aufweist, die zwischen dem Basisblatt (27) und
dem Vorderblatt (29) angeordnet sind und in einer
Ziehharmonikakonfiguration miteinander verbun-
den sind, wobei die beiden Sätze (30) von Blattfe-
dern (31) in Bezug auf eine Mittelebene des Feder-
abschnitts (28) symmetrisch sind.

9. Dichtungsanordnung nach einem der vorangehen-
den Ansprüche, dadurch gekennzeichnet, dass
der Flansch des Abschirmungsdichtungselements
eine Lippe (48) aufweist, die dazu konfiguriert ist,
eine Oberfläche einer entsprechenden Schaufel (14)
zu berühren.

10. Dichtungsanordnung nach einem der Ansprüche 6
bis 9, dadurch gekennzeichnet, dass sie eine Viel-
zahl von Federabschnitten (28), die entlang des Ba-
sisblatts beabstandet sind, und eine entsprechende
Vielzahl von flexiblen Dichtungselementen (25) und
Abschirmungsdichtungselementen (26), die jeweils
mit einem entsprechenden Federabschnitt (28) ver-
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bunden sind, aufweist.

11. Gasturbine, umfassend ein äußeres Gehäuse (9),
einen Verdichter (2), mehrere Dosenbrennkammern
(10) stromabwärts des Verdichters (2) und eine Tur-
bine (4) stromabwärts der Dosenbrennkammern
(10), wobei der Verdichter (2) und die Turbine (4)
feststehende, vom äußeren Gehäuse (9) getragene
Schaufeln (14) und rotierende, von einem Rotor (5)
getragene Schaufeln (15) umfassen, wobei die Do-
senbrennkammern (10) um den Rotor (5) herum be-
abstandet angeordnet sind und dazu konfiguriert
sind, durch Verbrennen eines Gemischs aus Luft
und wenigstens einem Brennstoff Heißgas zu erzeu-
gen, wobei die Gasturbine (1) für jede Dosenbrenn-
kammer (10) eine Dichtungsanordnung (18) nach ei-
nem der vorangehenden Ansprüche aufweist, wobei
die Dichtungsanordnung (18) axial zwischen einem
Auslasselement (17) der Brennkammer (10) und we-
nigstens einer Turbinenschaufel (14) angeordnet ist
und radial zwischen einem äußeren Heißgasweg
(12) und einem Innenraum, der Kühlluft mit höherem
Druck enthält, angeordnet ist.

12. Gasturbine nach Anspruch 11, wobei die wenigstens
eine Hauptfeder (24) wenigstens teilweise in einem
Sitz (19) des Auslasselements (17) untergebracht
ist und eine axiale elastische Last ausübt, um den
Flansch (47) des Abschirmungsdichtungselements
(26) in axialem Kontakt mit einer Schaufelfläche (21)
zu halten.

13. Gasturbine nach Anspruch 11 oder 12, wobei die
Schlitze (45) mehrere Kühlkanäle definieren, die ei-
ne kontrollierte Strömung von Kühlluft aus dem In-
nenraum (22) zu dem Heißgasweg (12) ermögli-
chen.

14. Gasturbine nach Anspruch 13, dadurch gekenn-
zeichnet, dass die Kühlkanäle den inneren Kühlluft-
raum mit dem Spalt (40) verbinden, der zwischen
dem Dichtungsabschnitt (48) des flexiblen Dich-
tungselements (25) und dem Plattenabschnitt (46)
des Abschirmungsdichtungselements (26) ausgebil-
det ist.

15. Gasturbine nach einem der Ansprüche 11 bis 14,
dadurch gekennzeichnet, dass das Auslassele-
ment (17) jeder Dosenbrennkammer (10) mehreren
Schaufeln (14) gegenübersteht, wobei die Dich-
tungsanordnung mehrere Federabschnitte (28), die
entlang des Basisblatts (27) beabstandet angeord-
net sind, und für jeden Federabschnitt (28) ein fle-
xibles Dichtungselement (25) und ein Abschir-
mungsdichtungselement (26), das die jeweilige
Schaufel (14) berührt, aufweist.

Revendications

1. Ensemble joint d’étanchéité d’une turbine à gaz, con-
figuré pour être interposé axialement entre un élé-
ment sortie (17) d’une chambre de combustion (10)
et au moins une aube de turbine (14) et être interposé
radialement entre un chemin de gaz chauds exté-
rieur (12) et un espace intérieur (22) qui contient un
air de refroidissement à haute pression, l’ensemble
joint d’étanchéité comprenant :

- au moins un ressort principal (24) qui exerce
une charge élastique axiale, et qui est configuré
pour être logé, en partie au moins, dans un siège
(19) de l’élément sortie (17) ;
- au moins un élément joint d’étanchéité souple
(25) qui présente une partie plaque (34) dispo-
sée sur un côté extérieur du ressort principal
(24) ; et
- au moins un élément joint d’étanchéité de pro-
tection (26) qui présente une partie plaque (46)
et une bride (47) configurée pour entrer en con-
tact axialement avec une surface d’aube (21)
sous la charge élastique axiale du ressort prin-
cipal (24),

caractérisé en ce que l’élément joint d’étanchéité
souple (25) présente une lame extérieure (35) con-
figurée pour coopérer de manière étanche radiale-
ment avec une surface extérieure radialement du
siège (19), et en ce que la partie plaque (46) de
l’élément joint d’étanchéité de protection (26), est
disposée sur un côté extérieur de la partie plaque
(34) de l’élément joint d’étanchéité souple (25).

2. Ensemble joint d’étanchéité selon la revendication
1, dans lequel la lame extérieure (35) et la partie
plaque (34) de l’élément joint d’étanchéité souple
(25) sont connectées d’une pièce par un coude d’ex-
trémité (37), la partie plaque (46) de l’élément joint
d’étanchéité de protection (26), étant logée entre la
partie plaque (34) et la lame extérieure (35) de l’élé-
ment joint d’étanchéité souple (25).

3. Ensemble joint d’étanchéité selon la revendication
1 ou 2, dans lequel l’élément joint d’étanchéité sou-
ple (25) comprend des fentes axiales (45) qui s’éten-
dent à partir de la partie plaque (34) vers la lame
extérieure (35) de l’élément joint d’étanchéité souple
(25).

4. Ensemble joint d’étanchéité selon la revendication
2 ou 3, dans lequel la lame extérieure (35) comprend
une partie ressort (36) adjacente au coude d’extré-
mité (37), et une partie joint d’étanchéité (38) con-
nectée à la partie ressort (36) par un palier intermé-
diaire (39), la partie plaque (46) de l’élément joint
d’étanchéité de protection (26) étant insérée étroite-
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ment entre la partie plaque (34) et la partie ressort
(36) de l’élément joint d’étanchéité souple (25), pour
former un intervalle (40) avec la partie plaque (34)
de l’élément joint d’étanchéité de protection (26).

5. Ensemble joint d’étanchéité selon la revendication
4, caractérisé en ce que l’élément joint d’étanchéité
souple (25) comprend une bride d’extrémité (44) in-
terposée entre le ressort principal (24) et la bride
(47) de l’élément joint d’étanchéité de protection
(26).

6. Ensemble joint d’étanchéité selon l’une quelconque
des revendications précédentes, dans lequel le res-
sort principal (24) comprend une lame de base (27)
configurée pour reposer contre l’élément sortie (17)
et au moins une section ressort (28) comprenant une
lame avant (29) et au moins une pluralité de lames
(31) interposées entre la lame de base (27) et la
lame avant (29) et connectées les unes aux autres
selon une configuration en accordéon.

7. Ensemble joint d’étanchéité selon la revendication
6, quand elle dépend de la revendication 5, carac-
térisé en ce que ladite lame avant (29) entre en
contact avec la bride d’extrémité (44) de l’élément
joint d’étanchéité souple (25).

8. Ensemble joint d’étanchéité selon la revendication
6 ou 7, caractérisé en ce que la ou les sections
ressorts (28) comprennent deux ensembles (30) de
ressorts à lames (31) interposés entre la lame de
base (27) et la lame avant (29), et connectés les uns
aux autres dans une configuration en accordéon, les
deux ensembles (30) de ressorts à lames (31) étant
symétriques par rapport à un plan médian de ladite
section ressort (28).

9. Ensemble joint d’étanchéité selon l’une quelconque
des revendications précédentes, caractérisé en ce
que ladite bride de l’élément joint d’étanchéité de
protection comprend une lèvre (48) configurée pour
entrer en contact avec une surface d’une aube res-
pective (14).

10. Ensemble joint d’étanchéité selon l’une quelconque
des revendications 6 à 9, caractérisé en ce qu’il
comprend une pluralité de sections ressorts (28) es-
pacées le long de la lame de base, et une pluralité
correspondante d’éléments joints d’étanchéité sou-
ples (25), et d’éléments joints d’étanchéité de pro-
tection (26) associés, chacun, à une section ressort
respective (28).

11. Turbine à gaz comprenant une enveloppe extérieure
(9), un compresseur (2), une pluralité de chambres
de combustion tubulaires (10) en aval du compres-
seur (2), et une turbine (4) en aval des chambres de

combustion tubulaires (10), le compresseur (2) et la
turbine (4) comprenant des aubes fixes (14) portées
par l’enveloppe extérieure (9) et des pales tournan-
tes (15) portées par un rotor (5), les chambres de
combustion tubulaires (10) étant espacées autour
du rotor (5) et configurées pour produire des gaz
chauds en brûlant un mélange d’air et d’un combus-
tible au moins, la turbine à gaz (1) comprenant, pour
chaque chambre de combustion tubulaire (10), un
ensemble joint d’étanchéité (18) selon l’une quelcon-
que des revendications précédentes, l’ensemble
joint d’étanchéité (18) étant interposé axialement en-
tre un élément sortie (17) de la chambre de combus-
tion (10) et au moins une aube de turbine (14) et
interposé radialement entre un chemin des gaz
chauds extérieur (12) et un espace intérieur qui con-
tient un air de refroidissement à haute pression.

12. Turbine à gaz selon la revendication 11, dans laquel-
le le ou les ressorts principaux (24) sont logés en
partie au moins dans un siège (19) de l’élément sortie
(17) et exercent une charge élastique axiale pour
maintenir la bride (47) de l’élément joint d’étanchéité
de protection (26) en contact axial avec une surface
d’aube (21).

13. Turbine à gaz selon la revendication 11 ou 12, dans
laquelle lesdites fentes (45) définissent une pluralité
de canaux de refroidissement qui permettent un
écoulement contrôlé d’air de refroidissement à partir
de l’espace intérieur (22) vers le chemin des gaz
chauds (12).

14. Turbine à gaz selon la revendication 13, caractéri-
sée en ce que lesdits canaux de refroidissement
connectent l’espace d’air de refroidissement inté-
rieur à l’intervalle (40) formé entre la partie joint
d’étanchéité (38) de l’élément joint d’étanchéité sou-
ple (25) et la partie plaque (46) de l’élément joint
d’étanchéité de protection (26).

15. Turbine à gaz selon l’une quelconque des revendi-
cations 11 à 14, caractérisée en ce que l’élément
sortie (17) de chaque chambre de combustion tubu-
laire (10) fait face à une pluralité d’aubes (14), ledit
ensemble joint d’étanchéité comprenant une plura-
lité de sections ressorts (28) espacées le long de la
lame de base (27) et, pour chaque section ressort
(28), un élément joint d’étanchéité souple (25) et un
élément joint d’étanchéité de protection (26) entrent
en contact avec l’aube respective (14).
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