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SEALS FOR A CIRCUMFERENTIAL STOP RING IN A TURBINE EXHAUST
CASE
BACKGROUND

The present disclosure relates generally to gas turbine engine exhaust
cases. More particularly, the present disclosure relates to mounting rings for ring-strut-
ring structures.

Turbine Exhaust Cases (TEC) typically comprise structural frames that
support the very aft end of a gas turbine engine. In aircraft applications, the TEC can be
utilized to mount the engine to the aircraft airframe. In industrial gas turbine
applications, the TEC can be utilized to couple the gas turbine engine to an electrical
generator. A typical TEC comprises an outer ring that couples to the outer diameter case
of the low pressure turbine, an inner ring that surrounds the engine centerline so as to
support shafting in the engine, and a plurality of struts connecting the inner and outer
rings. As such, the TEC is typically subject to various types of loading, thereby
requiring the TEC to be structurally strong and rigid. Due to the placement of the TEC
within the hot gas stream exhausted from a combustor of the gas turbine engine, it is
typically desirable to shield the TEC structural frame with a fairing that is able to
withstand direct impingement of the hot gases. The fairing additionally takes on a ring-
strut-ring configuration wherein the struts are hollow to surround the frame struts. The
structural frame and the fairing can each be made of materials optimized for their
respective functions.

When mounting the TEC to other structural components of a gas turbine
engine, such as a casing for a power turbine of an electrical generator, it is necessary to
seal the gas path. Seals are used to prevent leakage of exhaust gas from the gas path,
which reduces efficiency of the power turbine, and to prevent cooling air from entering
the gas path, which reduces efficiency of the gas turbine engine. It is therefore desirable
to seal, for example, between the fairing and the TEC, as well as between the TEC and
the power turbine. However, due to the specific geometries of these various
components, it is sometimes necessary to seal across lengthy distances. Finger seals are
typically used in such circumstances. In general, a finger seal becomes more inefficient
as the gap over which it seals grows. Furthermore, the finger seal can become fatigued if
it repeatedly deflects over a long distance. There is, therefore, a need for improved

sealing arrangements between structural components in gas turbine engines.
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SUMMARY

The present disclosure is directed to a seal system for a gas turbine
engine. The seal system comprises an annular structural frame, a circumferential ring, a
fairing and a seal. The circumferential ring is joined to the annular structural frame. The
fairing is disposed within the annular structural frame and is engaged with the
circumferential ring to limit circumferential rotation of the fairing with respect to the
annular structural frame. The seal extends between the fairing and the circumferential
ring. In one embodiment, the structural component comprises a ring-strut-ring turbine
exhaust case.

BRIEF DESCRIPTION OF THE DRAWINGS

Various features will become apparent to those skilled in the art from the
following detailed description of the disclosed non-limiting embodiment. The exemplary
drawings that accompany the detailed description can be briefly described as follows:

FIG. 1 is a side sectional schematic view of an industrial gas turbine
engine having a turbine exhaust case.

FIG. 2A is a perspective view of a turbine exhaust case in which a ring-
strut-ring fairing is assembled with a ring-strut-ring frame.

FIG. 2B is an exploded view of the turbine exhaust case of IIG. 2A
showing the frame, the fairing and a circumferential stop ring.

FIG. 3 is a cross-sectional view of the turbine exhaust case of FIG. 2A
showing the circumferential stop ring linking the fairing to the frame.

FIG. 4 is a cross-sectional view of a first embodiment of a turbine exhaust
case sealing arrangement utilizing a circumferential stop ring with an inner diameter seal
land and a backing plate.

FIG. 5 is a cross-sectional view of a second embodiment of a turbine
exhaust case sealing arrangement utilizing a circumferential stop ring with an outer
diameter seal land.

DETAILED DESCRIPTION

FIG. 1 is a side partial sectional schematic view of gas turbine engine 10.
In the illustrated embodiment, gas turbine engine 10 is an industrial gas turbine engine
circumferentially disposed about a central, longitudinal axis or axial engine centerline
axis 12 as illustrated in FIG. 1. Gas turbine engine 10 includes, in series order from front
to rear, low pressure compressor section 16, high pressure compressor section 18,

combustor section 20, high pressure turbine section 22, and low pressure turbine section
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24. In some embodiments, power turbine section 26 is a free turbine section disposed aft
of the low pressure turbine 24.

Low and high pressure compressor sections 16 and 18 pressurize
incoming ambient air 30 to produce pressurized air 32. TFuel mixes with pressurized air
32 in combustor section 20, where it is burned. Once burned, combustion gases 34
expand through high and low pressure turbine sections 22 and 24 and through power
turbine section 26. High and low pressure turbine sections 22 and 24 drive high and low
pressure rotor shafts 36 and 38 respectively, which rotate in response to flow of
combustion gases 34 and thus rotate the attached high and low pressure compressor
sections 18 and 16. Power turbine section 26 may, for example, drive an electrical
generator, pump, or gearbox (not shown).

Low Pressure Turbine Exhaust Case (LPTEC) 40 is positioned between
low pressure turbine section 24 and power turbine section 26. LPTEC 40 defines a flow
path for gas exhausted from low pressure turbine section 24 that is conveyed to power
turbine 26. LPTEC 40 also provides structural support for gas turbine engine 10 so as to
provide a coupling point for power turbine section 26. LPTEC 40 is therefore rigid and
structurally strong. A sealing arrangement is provided between LPTEC 40 and power
turbine section 26.

It is understood that FIG. 1 provides an overview of the various sections
and operation of an industrial gas turbine engine. It will become apparent to those skilled
in the art that the present application is applicable to all types of gas turbine engines,
including those with aerospace applications. Similarly, although the present disclosure is
described with reference to sealing arrangements for LPTEC 40, the present invention is
applicable to other components of gas turbine engines, such as intermediate cases, mid-
turbine frames and the like.

FIG. 2A shows a perspective view of Low Pressure Turbine FExhaust Case
(LPTEC) 40, which includes frame 42, annular mount 44, and fairing 46. FIG. 2B,
which is discussed concurrently with FIG. 2A, shows an exploded view of LPTEC 40
showing annular mount 44 disposed between fairing 46 and frame 42. Frame 42
includes outer ring 48, inner ring 50, and struts 52. TFairing 46 includes outer ring 54,
inner ring 56, and vanes 58.

Frame 42 comprises a ring-strut-ring structure that defines a gas path
between outer ring 48 and inner ring 50. Fairing 46 also comprises a ring-strut-ring

structure that is mounted within frame 42 to line the gas path and protect frame 42 from
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high temperature exposure. In one embodiment, fairing 46 is built around frame 42, and
in another embodiment, frame 42 is built within fairing 46.

Frame 42 comprises a stator component of gas turbine engine 10 (FIG. 1)
that is typically mounted between low pressure turbine section 24 and power turbine
section 26. In the embodiment shown, outer ring 48 of frame 42 is conically shaped,
while inner ring 50 is cylindrically shaped. Outer ring 48 is connected to inner ring 50
via struts 52. Outer ring 48, inner ring 50 and struts 52 form a portion of the gas flow
path through gas turbine engine 10 (FIG. 1). Specifically, outer ring 48 and inner ring 50
define the outer and inner radial boundaries of an annular flow path between low
pressure turbine section 24 and power turbine section 26 (FIG. 1), while struts 52
intermittently interrupt the annular flow path.

Fairing 46 is adapted to be disposed within frame 42 between outer ring
48 and inner ring 50. Outer ring 54 and inner ring 56 of fairing 46 have generally
conical shapes, and are connected to each other by vanes 58, which act as struts to join
rings 54 and 56. Outer ring 54, inner ring 56, and vanes 58, form a liner for the portion
of the gas flow path through frame 42. Specifically, vanes 58 encase struts 52, while
outer ring 54 and inner ring 56 line inward facing surfaces of outer ring 48 and inner ring
50, respectively.

Annular mount 44 is interposed between frame 42 and fairing 46 and is
configured to prevent circumferential rotation of fairing 46 within frame 42. Annular
mount 44 is adapted to be affixed to an axial end of outer ring 48. However, in other
embodiments annular mount 44 can be affixed to inner ring 50 or to an intermediate
portion of outer ring 48 that is not at or adjacent an axial end thereof. Annular mount 44
is illustrated as a crenellated, full-ring that is adapted to be attached to frame 42.
Annular mount 44 comprises a circumferential stop ring. However, in other
embodiments stop ring 44 may be segmented and comprise less than a full ring. Fairing
46 engages annular mount 44 when installed within frame 42. As will be discussed
subsequently with reference to FIGS. 3 and 4, fairing 46 and stop ring 44 have mating
anti-deflection features, such as slots 62 and lugs 68, that engage each other to prevent
circumferential movement of fairing 46 relative to the frame 42. Specifically, lugs 68
extend axially into slots 62 to prevent circumferential rotation of fairing 46, while
permitting radial and axial movement of fairing 46 relative to frame 42.

FIG. 3 shows a cross-section of LPTEC 40 (viewing the section labeled as

3-3 in FIG. 2A) having fairing 46 installed within frame 42 utilizing annular mount 44,
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which includes anti-rotation flange 60 and lugs 62. Frame 42 includes outer ring 48,
inner ring 50, strut 52 and counterbore 64. Fairing 46 includes outer ring 54, inner ring
56 and vane 58. Outer ring 54 includes anti-rotation flange 66 with slots 68. LPTEC 40
further comprises fasteners 70, fasteners 72 and mount ring 74.

Frame 42 comprises a structural, ring-strut-ring body wherein strut 52 is
connected to outer ring 48 and inner ring 50. As mentioned, outer ring 48 and inner ring
50 define a portion of a flow path for gas exiting gas turbine engine 10 (FIG. 1). Frame
42 also includes other features, such as land 76 and flange 77, to permit frame 42 to be
mounted to components of gas turbine engine 10 (FIG. 1), such as low pressure turbine
section 24, power turbine section 26 or an exhaust nozzle. Fairing 46 comprises a thin-
walled, ring-strut-ring structure that lines the flow path through frame 42. Specifically,
outer ring 54 and inner ring 56 define the boundaries of an annular flow path. Vanes 58
intermittently interrupt the annular flow path to protect struts 52 of frame 42.

Mount ring 74 extends from inner ring 56 of fairing 46 and engages an
axial end of inner ring 50 of frame 42. Mount ring 74 is connected via second fasteners
72 (only one is shown in FIG. 3). Fasteners 72 provide for axial, radial, and
circumferential constraint of the axially forward portion of fairing 46 relative to frame
42, Thus, fairing 46 has a fixed connection (i.e., is radially, axially, and
circumferentially constrained relative to the frame 42) to frame 42 at a first location.

Fairing 46 has a floating connection (i.e. has axial and radial degrees of
freedom) to frame 42 at a second connection through engagement of flange 66 with
annular mount 44. Annular mount 44 is attached to an axial end of outer ring 48 by
fasteners 70 (only one is shown in FIG. 3). Outer ring 54 of fairing 46 includes flange
66 that engages flange 60 of annular mount 44. Flanges 66 and 60 are castellated to
form mating arrays of circumferential slots and lugs. In particular, lugs 68 (only one in
shown in FIG. 3) of flange 66 mate with slots 62 (only one in shown in FIG. 3) of flange
60, but allow fairing 46 to move both radially and axially (although only a limited
amount) relative to frame 42. Slots 62 are connected to and extend generally radially
outward into flange 60. Lugs 68 are connected to and extend generally axially forward
from flange 66. Flanges 66 and 60 act to constrain fairing 46 from circumferential
movement relative to frame 42 and annular mount 44. Flanges 66 and 60 allow for axial
and radial thermal growth and vibration dampening, as needed, to achieve desired
component life. Flanges 66 and 60 do not over-constrain fairing 46 since annular mount

44 protects only against circumferential movement of fairing 46 relative to frame 42. In
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the present invention, annular mount 44 includes seal engagement features, such as lands
and backing plates, that facilitate coupling and engagement with sealing members, such
as finger seals, W-seals and C-seals.

FIG. 4 is a cross-sectional view of a first embodiment of a sealing
arrangement for LPTEC 40 utilizing annular mount 44. In the embodiment of FIG. 4,
annular mount 44 includes ring body 78, which forms anti-rotation flange 60, inner
diameter seal land 80 and backing plate 82. Annular mount 44 engages with finger seal
84 to seal against fairing 46, and engages with finger seal 86 to seal against power
turbine case 88. Power turbine case 88 comprises a stationary component of power
turbine section 26 (FIG. 1), such as a structural frame that joins to flange 77 (FIG. 3) of
LPTEC frame 42. Combustion gases 34 (FIG. 1) flow through fairing 46 and into power
turbine case 88. Cooling air 89 is directed between frame 42 and fairing 46 to cool, for
example, struts 52.

Ring body 78 of annular mount 44 comprises a full-ring annular body.
Backing plate 82 comprises a full-ring projection, or flange, that extends radially
outward from ring body 78. Backing plate 82 includes a plurality of holes to permit
mounting of stop ring 44 to frame 42 using fasteners 70. Seal land 80 comprises a full-
ring projection, or flange, that extends axially aftward from ring body 78. Anti-rotation
flange 60 comprises a circumferential projection that extends radially inward from ring
body 78. Anti-rotation flange 60 is crenellated so as to provide a plurality of spaced slots
62. As discussed previously, anti-rotation flange 66 of fairing 46 includes a plurality of
axially extending lugs 68 that extend into slots 62 to inhibit circumferential rotation of
fairing 46 within frame 42. Lugs 68 and slots 62 therefore comprise means for inhibiting
circumferential rotation of fairing 46 within frame 42.

Finger seal 84 comprises a full-ring body with intermittent slots forming
fingers, and includes first end 90 that is anchored to outer ring 54 of fairing 46, such as
via rivet 92, and second end 94 that is biased against seal land 80. In other embodiments
finger seal 84 may be comprised of a plurality of arcuate segments that are independently
coupled to fairing 46. Finger seal 84 is thin so as to provide a degree of flexibility,
thereby enabling finger seal 84 to be deflected when engaged with seal land 80 when
fairing 46 is installed within frame 42.

Finger seal 86 comprises a full-ring body with intermittent slots forming
fingers, and includes first end 100 that is anchored to seal land 82 of stop ring 44, such as

via fastener 70, and second end 104 that is biased against power turbine case 88. In other



WO 2014/143317 PCT/US2013/076758

10

15

20

25

30

embodiments finger seal 86 may be comprised of a plurality of arcuate segments that are
independently coupled to stop ring 44. Finger seal 86 is thin so as to provide a degree of
flexibility, thereby enabling finger seal 86 to be deflected when engaged with power
turbine case 88 when power turbine section 26 (FIG. 1) is coupled to frame 42.

Finger seals 84 and 86 are fabricated from any suitable material that is
capable of withstanding elevated temperatures, such as metal alloys commonly used in
the gas turbine industry. In other embodiments of the invention, finger seals 84 and 86
may be replaced with ring-like W-seals or ring-like C-seals, as are known in the art.

Combustion gases 34 are at a higher pressure than ambient air and thus
have a tendency to leak from the gas path between frame 42 and power turbine case 88.
Finger seal 86 extends across a gap between annular mount 44 and power turbine case 88
to inhibit combustion gases 34 from leaving the gas path and bypassing power turbine
26. As such, a greater percentage of the whole of combustion gases 34 flow into power
turbine 26, thereby increasing the efficiency of power turbine 26 and gas turbine engine
10. Cooling air 89 is at a higher pressure than combustion gases 34 and thus has a
tendency to migrate out of LPTEC 40. Finger seal 84 extends across a gap between
annular mount 44 and fairing 46 to inhibit cooling air 89 from leaving internal spaces
within LPTEC 40. As such, a greater percentage of the whole of cooling air 89 is used
for cooling purposes, thereby increasing the efficiency of systems that generate cooling
air 89, such as low pressure compressor section 18.

Annular mount 44 circumscribes the entire flow path of combustion gases
34 between the juncture of frame 42 and power turbine case 88. Likewise, annular
mount 44 circumscribes the entire interface between frame 42 and fairing 46. Annular
mount 44 is mounted within LPTEC 40 at the juncture of the flows of combustion gases
34 and cooling air 89. Thus, annular mount 44 provides a convenient and accessible
position for providing finger seals 84 and 86, thereby improving performance, and
facilitating removal, repair and replacement of the seals. Specifically, annular mount 44
provides a platform or base against which finger seals 84 and 86 can be configured to
engage. Ring body 78 positions seal land 80 and backing plate 82 to allow for
engagement with finger seals 84 and 86, respectively, while accommodating placement
and function of anti-rotation flange 60.

FIG. 5 is a cross-sectional view of a second embodiment of a sealing
arrangement for LPTEC 40 utilizing annular mount 44A. In the embodiment of FIG. 5,

annular mount 44A includes outer diameter seal land 106. Annular mount 44A engages
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with L-seal 108 to seal between fairing 46 and frame 42. L-seal 108 is secured to fairing
46 between flange 110 of outer ring 54 and attachment ring 112 via fastener 114.
Combustion gases 34 (FIG. 1) flow through fairing 46 and into power turbine case 88.
Cooling air 89 is directed between frame 42 and fairing 46 to cool, for example, struts
52. Elements of FIG. 5 that are similar as in FIG. 4 include like numbering with an “A”
designation.

Ring body 78A of annular mount 44A comprises a full-ring annular body.
Mounting plate 116 comprises a full-ring projection, or flange, that extends radially
outward from ring body 78A. Mounting plate 116 includes a plurality of holes to permit
mounting of stop ring 44A to frame 42 using fasteners 118. Seal land 106 comprises a
full-ring projection, or flange, that extends axially aftward from mounting plate 116.
Anti-rotation flange 60A comprises a circumferential projection that extends radially
inward from ring body 78A. Anti-rotation flange 60A is crenellated so as to provide a
plurality of spaced slots 62A. As discussed previously, anti-rotation flange 66A of
fairing 46 includes a plurality of axially extending lugs 68 A that extend into slots 62A to
inhibit circumferential rotation of fairing 46 within frame 42.

L-seal seal 108 comprises a full-ring body with intermittent slots forming
fingers, and includes first end 120 that is anchored to outer ring 54 of fairing 46, such as
via fastener 114, and second end 122 that is pinned between seal land 106 and frame 42.
In other embodiments L-seal 108 may be comprised of a plurality of arcuate segments
that are independently coupled to fairing 46. L-seal 108 is thin so as to provide a degree
of flexibility, thereby enabling L-seal 108 to be deflected when attachment ring 112
engages with flange 110. L-seal 108 is fabricated from any suitable material that is
capable of withstanding elevated temperatures, such as metal alloys commonly used in
the gas turbine industry. In other embodiments of the invention, L-seal 108 may be
replaced with ring-like finger seals, W-seals or ring-like C-seals, as are known in the art.

Cooling air 89 is at a higher pressure than combustion gases 34 and thus
has a tendency to migrate out of LPTEC 40. Similarly, combustion gases 34 are at a
higher pressure than ambient air and thus have a tendency to leak from the gas path
between frame 42 and power turbine case 88. L-seal 108 extends across a gap between
annular mount 44 A and fairing 46 to inhibit cooling air 89 from leaving internal spaces
within LPTEC 40, and to prevent combustion gases 34 from entering internal spaces
within LPTEC 40, thereby improving the efficiency of gas turbine engine 10 and sub-

systems therein.
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Discussion of Possible Embodiments

The following are non-exclusive descriptions of possible embodiments of
the present invention.

A turbine seal system comprises an annular structural frame, a
circumferential ring joined to the annular structural frame, a fairing disposed within the
annular structural frame and engaged with the circumferential ring to limit
circumferential rotation of the fairing with respect to the annular structural frame, and a
seal extending between the fairing and the circumferential ring.

The turbine seal system of the preceding paragraph can optionally
include, additionally and/or alternatively, any one or more of the following features,
configurations and/or additional components:

A circumferential ring comprising an annular ring body engaged with the
annular structural frame, a circumferential stop projecting radially from the annular ring
body to engage the fairing, and a seal land projecting axially from the annular ring body
to engage the seal.

A circumferential stop comprising slots extending radially inward from
the annular ring body.

A fairing including lugs extending axially so as to be interposed with the
slots.

A backing plate extending radially from the annular ring body, and a
plurality of bolt holes extending through the backing plate.

Seal lands projecting axially aftward from an inner diameter of the
annular ring body.

Seal land projecting axially aftward from an outer diameter of the annular
ring body.

A seal comprising a first end coupled to the fairing, and a second end
biased against the seal land.

A second seal comprising a first end coupled to the annular ring body, and
a second end extending aftward so as to be configured to engage a structural component
joined to the annular structural frame.

A seal comprising a first end coupled to the fairing, and a second end

secured between the seal land and the annular structural frame.
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A coupling flange extending from the fairing, and a seal ring joined to the
coupling flange, wherein the first end of the seal is secured between the coupling flange
and the seal ring.

A means for inhibiting circumferential rotation of the fairing within the
frame.

A gas turbine engine structural system comprises a frame comprising an
outer ring, an inner ring, and a plurality of struts joining the outer ring and the inner ring;
a fairing coupled to the plurality of struts between the outer ring and the inner ring; a
circumferential stop ring joined to the outer ring and engaged with the fairing, the
circumferential stop ring including a seal land; and a seal extending between the fairing
and the seal land.

The gas turbine engine structural system of the preceding paragraph can
optionally include, additionally and/or alternatively, any one or more of the following
features, configurations and/or additional components:

A circumferential stop ring joined to the outer ring at a bolted connection.

A seal land projecting axially aftward from the circumferential stop ring
radially inward of the bolted connection.

A seal comprising a first end coupled to the fairing, and a second end
biased against the seal land.

A seal land projecting axially aftward from the circumferential stop ring
radially outward of the bolted connection.

A seal comprising a first end coupled to the fairing, and a second end
secured between the seal land and the outer ring.

A circumferential stop ring for a gas turbine engine structural member and
fairing comprises an annular ring body for joining to the structural member, a plurality of
circumferential stop lugs projecting radially inward from the annular ring body for
engaging a fairing, and a seal land projecting axially aftward from the annular ring body
to provide a seal surface.

The circumferential stop ring for a gas turbine engine structural member
and fairing of the preceding paragraph can optionally include, additionally and/or
alternatively, any one or more of the following features, configurations and/or additional
components:

A plurality of bolt holes extending through the annular ring body.

A seal land positioned radially inward of the plurality of bolt holes.

10
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It is understood that use of relative positional terms such as "forward,"

"aft," "upper,” "lower," "above," "below," and the like are with reference to the normal
operational attitude of the turbine and should not be considered otherwise limiting.

It is understood that like reference numerals identify corresponding or
similar elements throughout the several drawings. It is understood that although a
particular component arrangement is disclosed in the illustrated embodiment, other
arrangements will benefit herefrom.

The foregoing description is exemplary rather than defined by the
limitations within. Various non-limiting embodiments are disclosed herein, however,
one of ordinary skill in the art would recognize that various modifications and variations
in light of the above teachings will fall within the scope of the appended claims. It is
understood that within the scope of the appended claims, the disclosure may be practiced
other than as specifically described. For that reason the appended claims should be
studied to determine true scope and content.

While the invention has been described with reference to an exemplary
embodiment(s), it will be understood by those skilled in the art that various changes may
be made and equivalents may be substituted for elements thereof without departing from
the scope of the invention. In addition, many modifications may be made to adapt a
particular situation or material to the teachings of the invention without departing from
the essential scope thereof. Therefore, it is intended that the invention not be limited to
the particular embodiment(s) disclosed, but that the invention will include all

embodiments falling within the scope of the appended claims.

11
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CLAIMS:
1.

2.

comprises:

3.

PCT/US2013/076758

A turbine seal system comprising:

an annular structural frame;

a circumferential ring joined to the annular structural frame;

a fairing disposed within the annular structural frame and engaged with
the circumferential ring to limit circumferential rotation of the
fairing with respect to the annular structural frame; and

a seal extending between the fairing and the circumferential ring.

The turbine seal system of claim 1 wherein the circumferential ring

an annular ring body engaged with the annular structural frame;

a circumferential stop projecting radially from the annular ring body to
engage the fairing; and

a seal land projecting axially from the annular ring body to engage the
seal.

The turbine seal system of claim 2 wherein the circumferential stop

comprises slots extending radially inward from the annular ring body.

4.

The turbine seal system of claim 3 wherein the fairing includes lugs

extending axially so as to be interposed with the slots.

5.

6.

The turbine seal system of claim 2 and further comprising:
a backing plate extending radially from the annular ring body; and
a plurality of bolt holes extending through the backing plate.

The turbine seal system of claim 2 wherein the seal land projects axially

aftward from an inner diameter of the annular ring body.

7.

The turbine seal system of claim 2 wherein the seal land projects axially

aftward from an outer diameter of the annular ring body.

8.

9.

comprising:

The turbine seal system of claim 2 wherein the seal comprises:
a first end coupled to the fairing; and
a second end biased against the seal land.

The turbine seal system of claim 8 and further comprising a second seal

a first end coupled to the annular ring body; and
a second end extending aftward so as to be configured to engage a

structural component joined to the annular structural frame.

12



WO 2014/143317

10.
5 1L
10 12.
13.
15
20
14.
15.
25
30 16.

PCT/US2013/076758

The turbine seal system of claim 2 wherein the seal comprises:

a first end coupled to the fairing; and

a second end secured between the seal land and the annular structural
frame.

The turbine seal system of claim 10 and further comprising:

a coupling flange extending from the fairing; and

a seal ring joined to the coupling flange;

wherein the first end of the seal is secured between the coupling flange
and the seal ring.

The turbine seal system of claim 1 and further comprising means for

inhibiting circumferential rotation of the fairing within the frame.

A gas turbine engine structural system comprising:

a frame comprising:
an outer ring;
an inner ring; and
a plurality of struts joining the outer ring and the inner ring;

a fairing coupled to the plurality of struts between the outer ring and the
inner ring;

a circumferential stop ring joined to the outer ring and engaged with the
fairing, the circumferential stop ring including a seal land; and

a seal extending between the fairing and the seal land.

The gas turbine engine structural system of claim 13 wherein the

circumferential stop ring is joined to the outer ring at a bolted connection.

The gas turbine engine structural system of claim 14 wherein:

the seal land projects axially aftward from the circumferential stop ring
radially inward of the bolted connection; and

wherein the seal comprises:
a first end coupled to the fairing; and
a second end biased against the seal land.

The gas turbine engine structural system of claim 14 wherein the seal land

projects axially aftward from the circumferential stop ring radially outward of the bolted

connection.

17.

The turbine seal system of claim 16 wherein the seal comprises:

a first end coupled to the fairing; and

13
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a second end secured between the seal land and the outer ring.
18. A circumferential stop ring for a gas turbine engine structural member and
fairing, the circumferential stop ring comprising:
an annular ring body for joining to the structural member;
5 a plurality of circumferential stop lugs projecting radially inward from the
annular ring body for engaging a fairing; and
a seal land projecting axially aftward from the annular ring body to
provide a seal surface.
19. The circumferential stop ring of claim 18 and further comprising a
10 plurality of bolt holes extending through the annular ring body, wherein the seal land is
positioned radially inward of the plurality of bolt holes.
20. The circumferential stop ring of claim 18 and further comprising a
plurality of bolt holes extending through the annular ring body, wherein the seal land is
positioned radially outward of the plurality of bolt holes.
15
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