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(54) Gas turbine engine ring seal

(57) A seal assembly for a gas turbine engine (10)
includes an engine static structure (30). First and second
members fluidly separate cavities (52, 54, 56, 58) from
one another. A seal assembly (46, 48) is captured by the

engine structure (30). The seal assembly (46, 48) in-
cludes a carrier (70) and a seal (82) that engages the
first member (88). The second member is captured by
the carrier (70).
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Description

BACKGROUND

[0001] This disclosure relates to a seal for a gas turbine
engine. More particularly, the disclosure relates to a ring
seal that, in one example application, is used to separate
three plenums.
[0002] A gas turbine engine typically includes a com-
pressor section, a combustor section and a turbine sec-
tion. Air entering the compressor section is compressed
and delivered into the combustion section where it is
mixed with fuel and ignited to generate a high-speed ex-
haust gas flow. In one example, the high-speed exhaust
gas flow expands through the turbine section to drive the
compressor and a ground-based generator for industrial
gas turbine engine applications.
[0003] One example turbine section includes high and
low pressure turbine sections. A duct is arranged be-
tween the high and low pressure turbine sections to com-
municated core flow gases. A rather complex arrange-
ment of fluid cavities may be provided radially inward of
an outer case of the engine’s static structure. It is desir-
able to prevent leaks between the cavities to enable ef-
ficient use of engine’s fluids, such as compressor bleed
air. Typically multiple components are secured to one
another in the area of these cavities, which makes effi-
ciently sealing the cavities difficult.

SUMMARY

[0004] In one exemplary embodiment, a seal assembly
for a gas turbine engine includes an engine static struc-
ture. First and second members fluidly separate cavities
from one another. A seal assembly is captured by the
engine structure. The seal assembly includes a carrier
and a seal that engages the first member. The second
member is captured by the carrier.
[0005] In a further embodiment of the above, the carrier
has first and second legs. The first leg is captured by an
attachment feature on the engine static structure and the
second leg supports the seal.
[0006] In a further embodiment of the above, the en-
gine static structure includes first and second case por-
tions that are secured to one another at a joint. The carrier
is arranged at the joint.
[0007] In a further embodiment of any of the above,
the joint includes a groove that provides the attachment
feature.
[0008] In a further embodiment of any of the above,
the first and second case portions are first and second
outer case structures secured to one another at a flanged
joint. The groove extends in an axial direction.
[0009] In a further embodiment of any of the above,
the first outer case structure provides an outer diameter.
The second outer case structure includes an inner diam-
eter that radially locates relative to the outer diameter.
The groove is provided at the inner and outer diameters.

[0010] In a further embodiment of any of the above,
the second outer case structure includes a protrusion
arranged adjacent to the first leg to axially retain the car-
rier within the groove.
[0011] In a further embodiment of any of the above,
the member is a duct providing a turbine exhaust flow
path.
[0012] In a further embodiment of any of the above,
the duct includes a radially extending flange against
which the seal engages.
[0013] In a further embodiment of any of the above,
the carrier is generally S-shaped and provides first and
second annular recesses respectively arranged between
the first leg and an intermediate leg and the intermediate
leg and the second leg.
[0014] In a further embodiment of any of the above, a
second member has an end captured between the inter-
mediate leg and the engine static structure.
[0015] In a further embodiment of any of the above,
the second member separates first and third cavities. The
seal separates a second and the third cavities.
[0016] In a further embodiment of any of the above,
the first cavity is configured to be at a greater pressure
than the second cavity. The second cavity is configured
to be at a greater pressure than the third cavity.
[0017] In a further embodiment of any of the above,
the seal is one of a brush seal, W seal or piston seal.
[0018] In a further embodiment of any of the above,
the seal is secured to the carrier to provide an integrated
line replaceable unit.
[0019] In another exemplary embodiment, a seal as-
sembly for a gas turbine engine includes an annular seal
assembly that includes a carrier and a seal. The carrier
is generally S-shaped and has first, intermediate and sec-
ond legs. The second leg supports the seal. The carrier
provides first and second annular recesses respectively
arranged between the first leg and an intermediate leg
and the intermediate leg and the second leg. The seal is
arranged in the second annular recess. The first annular
recess is configured to receive a portion of an engine
static structure.
[0020] In a further embodiment of any of the above,
the seal is one of a brush seal, W seal or piston seal. The
seal extends axially beyond a terminal end of the second
leg.
[0021] In a further embodiment of any of the above,
the seal is secured to the carrier to provide an integrated
line replaceable unit.
[0022] In another exemplary embodiment, a seal as-
sembly for a gas turbine engine includes an engine static
structure that includes first and second case portions se-
cured to one another at a joint. A member separates the
cavities. A seal assembly is arranged beneath the joint
and includes a carrier and a seal. The carrier has first
and second legs with the first leg secured to the first case
portion. The second leg supports the seal with the seal
engaging the member.
[0023] In a further embodiment of the above, there is

1 2 



EP 2 905 428 A2

3

5

10

15

20

25

30

35

40

45

50

55

a second member that separates first and third cavities.
The seal separates a second and the third cavities.
[0024] In a further embodiment of any of the above,
the first leg and the second member are fastened to the
first portion to separate first and third cavities.
[0025] In a further embodiment of any of the above,
the carrier is generally S-shaped and provides first and
second annular recesses respectively arranged between
the first leg and an intermediate leg and the intermediate
leg and the second leg.
[0026] In a further embodiment of any of the above,
the second member has an end captured between the
intermediate leg and the engine static structure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The disclosure can be further understood by ref-
erence to the following detailed description when consid-
ered in connection with the accompanying drawings
wherein:

Figure 1 is a schematic view of an example industrial
gas turbine engine.
Figure 2 is a schematic view of a portion of a turbine
section including a duct.
Figure 3 is an example enlarged cross-sectional view
of one example component and seal support assem-
bly.
Figure 4 is a broken view of a portion of the annular
component and seal support assembly.
Figure 5 illustrates a portion of the carrier with a pis-
ton ring seal arrangement.
Figure 6 depicts a cross-section of the carrier with
an example W seal.

[0028] The embodiments, examples and alternatives
of the preceding paragraphs, the claims, or the following
description and drawings, including any of their various
aspects or respective individual features, may be taken
independently or in any combination. Features described
in connection with one embodiment are applicable to all
embodiments, unless such features are incompatible.

DETAILED DESCRIPTION

[0029] A schematic view of an industrial gas turbine
engine 10 is illustrated in Figure 1. The engine 10 in-
cludes a compressor section 12 and a turbine section 14
interconnected to one another by a shaft 16. A combustor
18 is arranged between the compressor and turbine sec-
tions 12, 14. The turbine section 14 includes first and
second turbines that correspond to high and low pressure
turbines 20, 22.
[0030] A generator 24 is rotationally driven by a shaft
coupled to the low pressure turbine 22, or power turbine.
The generator 24 provides electricity to a power grid 26.
It should be understood that the illustrated engine 10 is
highly schematic, and may vary from the configuration

illustrated. Moreover, the disclosed seal assembly may
be used in commercial and military aircraft engines as
well as industrial gas turbine engines. Accordingly, the
engine may be configured in a manner that is different
than illustrated in the Figures.
[0031] The gas turbine engine 10 is shown in more
detail in the area of the turbine section in Figure 2, how-
ever, it should be understood that the seal assembly may
be used in other locations within the engine. An engine
static structure 30 and includes first, second and third
case portions 32, 34, 36 which may correspond to a tur-
bine exhaust case. The case portions are secured to one
another at a flanged joint, for example. In one example,
the first case portion 32 supports a blade outer air seal
40, which provides a seal relative to blades 38.
[0032] A duct 42 and member 44 are supported relative
to the engine static structure 30 and are illustrated in a
highly schematic manner. Seal assemblies 46, 48 are
used to provides seals between various components,
such as the engine static structure 30, duct 42 and mem-
ber 44, to separate cavities 52, 54, 56, 58 from one an-
other. The disclosed seal assembly can be used for tran-
sition ducts, turbine exhaust cases or in the compressor
section, for example.
[0033] A cooling source 50, such as bleed air from the
compressor section 12 (Figure 1), provides the cooling
fluid to the cavity 52, which supplies cooling fluid to the
blade outer air seal 40, for example. Fluid may be pro-
vided to the engine static structure 30 in a manner other
than disclosed, if desired.
[0034] Referring to Figure 3, the first and second por-
tions 32, 34, for example, are secured to one another at
a joint 60. The first case portion 32 provides an outer
diameter 64, and the second case portion 34 includes an
inner diameter 66 that radially locates the first case por-
tion 32 relative to the outer diameter 64. A groove 68,
which extends in an axial direction of the engine, is pro-
vided at the inner and outer diameters 66, 64 between
the first and second case portions 32, 34.
[0035] A member, which may provide the duct 42, sep-
arates second and third cavities B, C in cooperation with
the seal assembly. A second member 88 separates first
and third cavities A, C. In the example, the first cavity A
is configured to be at a greater pressure than the second
cavity B, and the second cavity B is configured to be at
a greater pressure than the third cavity C.
[0036] In the examples, the seal assembly is arranged
beneath the joint 60 and separates cavities A and B. The
seal assembly includes a carrier 70 and a seal 82. The
member 42 includes a radially extending flange 84
against which the seal 82 engages. The carrier 70 and/or
the seal 82 may be a continuous, unbroken ring and/or
arcuate segments.
[0037] The carrier 70 has first, intermediate and sec-
ond legs 72, 74, 76 arranged in an S-shape, for example,
to provide first and second annular recesses 78, 80 (also
shown in Figure 4). The first leg 72 is captured in the
groove 68 such that the carrier 70 is constrained by the
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first and second case portions 32, 34 without the need
for additional, separate retention elements. The carrier
70 also acts as a heat shield for the flanged joint 60. In
the example shown in Figure 3, the second case portion
34 includes a protrusion 86 arranged adjacent to the first
leg 72 to axially retain the carrier 70 within the groove
68, however, the protrusion 86 may be integral with the
second case portion 34, so no additional component are
required.
[0038] The second member 88 has an end 90 captured
in the first annular recess 78 between the intermediate
leg 74 and the first case portion 32 of the engine static
structure 30. In one example, the second member 88
supports a blade outer air seal.
[0039] The second annular recess 80 receives the seal
82, which extends beyond a terminal end 83 of the sec-
ond leg 76 to engage the flange 84 of the member 42.
The seal 82 can move axially and the components ther-
mally expand and contract relative to one another to
maintain a seal. The seal 82 also is permitted to move
somewhat radially, which also minimizes leakage be-
tween the various cavities. The seal 82 may be secured
to the second leg 76 or other portion of the carrier 70 to
provide an integrated line replaceable unit for ease of
service.
[0040] In the example shown in Figure 3, the seal 82
is a brush seal. The seal 182 may also be provided by a
piston seal arrangement as shown in Figure 5, which
includes a piston 98 biased axially outward by a spring
element, such as a wave washer 96. A W seal 282 may
also be used, as illustrated in Figure 6.
[0041] It should also be understood that although a par-
ticular component arrangement is disclosed in the illus-
trated embodiment, other arrangements will benefit here-
from. Although particular step sequences are shown, de-
scribed, and claimed, it should be understood that steps
may be performed in any order, separated or combined
unless otherwise indicated and will still benefit from the
present invention.
[0042] Although the different examples have specific
components shown in the illustrations, embodiments of
this invention are not limited to those particular combi-
nations. It is possible to use some of the components or
features from one of the examples in combination with
features or components from another one of the exam-
ples.
[0043] Although an example embodiment has been
disclosed, a worker of ordinary skill in this art would rec-
ognize that certain modifications would come within the
scope of the claims. For that reason, the following claims
should be studied to determine their true scope and con-
tent.

Claims

1. A sealing arrangement for a gas turbine engine (10)
comprising:

an engine static structure (30);
first (44) and second (88) members that fluidly
separate cavities (52, 54, 56, 58) from one an-
other; and
a seal assembly (46, 48) captured by the engine
structure (30), wherein the seal assembly (46,
48) includes a carrier (70) and a seal (82) that
engages the first member (44), and the second
member (88) is captured by the carrier (70).

2. The sealing arrangement according to claim 1,
wherein the carrier (70) has first (72) and second
(76) legs with the first leg (72) being captured by an
attachment feature (68) on the engine static structure
(30), and the second leg (76) supports the seal (82).

3. The sealing arrangement according to claim 2,
wherein the engine static structure (30) includes first
(32) and second (34) case portions secured to one
another at a joint (60), the carrier (70) arranged at
the joint (60).

4. The sealing arrangement according to claim 3,
wherein the joint (60) includes a groove (68) that
provides the attachment feature.

5. The sealing arrangment according to claim 4, where-
in the first (32) and second (34) case portions are
first and second outer case structures secured to
one another at a flanged joint (60), the groove (68)
extending in an axial direction.

6. The sealing arrangement according to claim 5,
wherein the first outer case structure (32) provides
an outer diameter (64), and the second outer case
structure (34) includes an inner diameter (66) that
radially locates relative to the outer diameter (64),
the groove (68) provided at the inner (66) and outer
(64) diameters.

7. The sealing arrangement according to claim 6,
wherein the second outer case (34) structure in-
cludes a protrusion (86) arranged adjacent to the
first leg (72) to axially retain the carrier within the
groove (68).

8. The sealing arrangement according to any preced-
ing claim, wherein the first member is a duct (42)
providing a turbine exhaust flow path, and optionally,
wherein the duct (42) includes a radially extending
flange (84) against which the seal (82) engages.

9. The sealing arrangement according to any preced-
ing claim, wherein the carrier (70) is generally S-
shaped and provides first (78) and second (80) an-
nular recesses respectively arranged between the
first leg (72) and an intermediate leg (74) and the
intermediate leg (74) and the second leg (76).
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10. The sealing arrangement according to claim 9,
wherein the second member (88) has an end (90)
captured between the intermediate leg (74) and the
engine static structure (30).

11. The sealing arrangement according to any preced-
ing claim, wherein the second member (88) sepa-
rates first (A) and third (C) cavities, and the seal (82)
separates a second (B) and the third (C) cavities,
and optionally, wherein the first cavity (A) is config-
ured to be at a greater pressure than the second
cavity (B), and the second cavity (B) is configured to
be at a greater pressure than the third cavity (C).

12. The sealing arrangement according to any preced-
ing claim, wherein the seal is:

a brush seal (82), a W seal (282) or a piston seal
(182); and/or
secured to the carrier (70) to provide an integrat-
ed line replaceable unit.

13. A sealing arrangement (46, 48) for a gas turbine en-
gine (10) comprising an annular seal assembly that
includes a carrier (70) and a seal (82), wherein the
carrier is generally S-shaped and has first (72), in-
termediate (74) and second legs (76), the second
leg (76) supports the seal (82), the carrier (70) pro-
vides first (78) and second (80) annular recesses
respectively arranged between the first leg (72) and
an intermediate leg (74) and the intermediate leg (74)
and the second leg (76), the seal (82) being arranged
in the second annular recess (80), and the first an-
nular recess (78) being configured to receive a por-
tion of an engine static structure (30).

14. The sealing arrangement (46, 48) according to claim
13, wherein the seal (82) is:

a brush seal (82), a W seal (282) or a piston seal
(182), the seal extending axially beyond a ter-
minal end (83) of the second leg (76); and/or
secured to the carrier (70) to provide an integrat-
ed line replaceable unit.

15. The sealing arrangement as claimed in claim 1,
wherein the engine static structure (30) includes first
and second case portions (32, 34) secured to one
another at a joint (60), the carrier (70) is arranged at
the joint (60), the carrier (70) has first (72) and sec-
ond (76) legs with the first leg (72) captured at the
joint (60) and, the second leg (76) supports a seal
(82) with the seal (82) engaging the first member
(44), and optionally, wherein the carrier (70) is gen-
erally S-shaped and provides first (78) and second
(80) annular recesses respectively arranged be-
tween the first leg (72) and an intermediate leg (74)
and the intermediate leg (74) and the second leg

(76), and the second member has an end captured
between the intermediate leg (74) and the engine
static structure (30).
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