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METHOD

(67)  Aturbine assembly 10 includes a rotary compo-
nent 12 rotatable about an axis of a turbine, a plurality of
inner wall segments 16 coupled to the rotary component
12 circumferentially around the rotary component 12 and
rotatable with the rotary component 12, anon-rotary com-
ponent circumferentially surrounding the rotary compo-
nent 12, a plurality of outer wall segments 20 coupled to
the non-rotary component and facing the rotary compo-
nent 12, and a plurality of nozzles 18 extending from each
of the outer wall segments 20, each nozzle having a tip
distal from the outer wall segment such that the tips 34
form a seal with the inner wall segments 16 at an inner
flow path of the turbine. An inner wall assembly and a
turbine assembly method are also disclosed.
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Description

STATEMENT REGARDING FEDERALLY SPON-
SORED RESEARCH

[0001] Thisinvention was made with Government sup-
port under contract number DE-FE0024006 awarded by
the Department of Energy. The Government has certain
rights in the invention.

FIELD OF THE INVENTION

[0002] The present embodiments are directed to tur-
bine assemblies, turbine inner wall assemblies, and tur-
bine assembly methods. More specifically, the present
embodiments are directed to turbine inner wall assem-
blies with nozzles forming a seal with inner wall seg-
ments.

BACKGROUND OF THE INVENTION

[0003] A gas turbine generally includes a main flow
path intended to confine a main working fluid therein,
namely the hot combustion gases. Additionally, a cooling
fluid that is independent of the main working fluid may
be supplied to adjacent turbine rotor structural compo-
nents. Sealing devices thus may be used to shield the
rotor components from direct exposure to the main work-
ing fluid driving the turbine and to prevent the cooling
fluid from escaping with the main working fluid. Typical
sealing devices may reduce the efficiency and perform-
ance of a turbine due to leakage. For example, leakage
in sealing devices, such as inter-stage seals, may require
an increase in the amount of parasitic fluid needed for
cooling purposes. The use of the parasitic cooling fluid
decreases the overall performance and efficiency of a
gas turbine engine.

[0004] A near-flow-path seal (NFPS) is a sealing de-
vice that is conventionally positioned about a nozzle and
in between buckets of a turbine. A NFPS is typically in-
tended to form an outer boundary for the flow of combus-
tion gases, so as to prevent the flow of combustion gases
from migrating therethrough.

[0005] Certain ceramic matrix composite (CMC) ma-
terials include compositions having a ceramic matrix re-
inforced with coated fibers. The composition provides
strong, lightweight, and heat-resistant materials with pos-
sible applications in a variety of different systems.
[0006] The manufacture of a CMC part typically in-
cludes laying up pre-impregnated composite fibers hav-
ing a matrix material already present (prepreg) to form
the shape of the part (pre-form), autoclaving and burning
out the pre-form, infiltrating the burned-out pre-form with
the melting matrix material, and any machining or further
treatments of the pre-form. Infiltrating the pre-form may
include depositing the ceramic matrix out of a gas mix-
ture, pyrolyzing a pre-ceramic polymer, chemically react-
ing elements, sintering, generally in the temperature
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range of 925 to 1650 °C (1700 to 3000 °F), or electro-
phoretically depositing a ceramic powder.

[0007] Examplesof CMC materialsinclude, but are not
limited to, carbon-fiber-reinforced carbon (C/C), carbon-
fiber-reinforced silicon carbide (C/SiC), silicon-carbide-
fiber-reinforced silicon carbide (SiC/SiC), alumina-fiber-
reinforced alumina (Al,O4/Al,O5), or combinations there-
of. The CMC may have increased elongation, fracture
toughness, thermal shock, dynamic load capability, and
anisotropic properties as compared to a monolithic ce-
ramic structure.

BRIEF DESCRIPTION OF THE INVENTION

[0008] Inanembodiment, a turbine assembly includes
a rotary component rotatable about an axis of a turbine,
a plurality of inner wall segments coupled to the rotary
component circumferentially around the rotary compo-
nent and rotatable with the rotary component, a non-ro-
tary component circumferentially surrounding the rotary
component, a plurality of outer wall segments coupled to
the non-rotary component and disposed to extend toward
the rotary component, and a plurality of nozzles extend-
ing from each of the outer wall segments, each nozzle
having a distal tip, the distal tips forming a seal with the
inner wall segments at an inner flow path of the turbine.
[0009] Inanother embodiment, aninner wall assembly
includes a rotary component rotatable about an axis of
a turbine and a plurality of inner wall segments coupled
to the rotary component circumferentially around the ro-
tary component and rotatable with the rotary component.
[0010] In another embodiment, a turbine assembly
method includes coupling a plurality of inner wall seg-
ments circumferentially to a rotary component and
mounting a plurality of outer wall segments to a non-ro-
tary component and disposed to extend toward the rotary
component. A plurality of nozzles extend from each outer
wall segment toward one of the plurality of inner wall seg-
ments. The nozzles form a seal with the inner wall seg-
ments at an inner flow path of the turbine.

[0011] Other features and advantages of the present
invention will be apparent from the following more de-
tailed description, taken in conjunction with the accom-
panying drawings, which illustrate, by way of example,
the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

FIG. 1 is a perspective view of a turbine assembly
in an embodiment of the present disclosure.

FIG. 2 is a partial cross sectional perspective view
of a turbine assembly in an embodiment of the

present disclosure.

FIG. 3 is a partial cross sectional perspective view
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of the inner wall segment pinned to the rotary com-
ponent of the turbine assembly of FIG. 1.

FIG. 4 is a partial cross sectional perspective view
of an inner wall segment hooked to a near flow path
seal segment of the rotary component of a turbine
assembly in an embodiment of the present disclo-
sure.

FIG. 5 is a partial cross sectional perspective view
of an inner wall segment dovetailed to a near flow
path seal segment of the rotary component of a tur-
bine assembly in an embodiment of the present dis-
closure.

[0013] Wherever possible, the same reference num-
bers will be used throughout the drawings to represent
the same parts.

DETAILED DESCRIPTION OF THE INVENTION

[0014] Provided is a turbine assembly with composite
turbine nozzles and integrated rotating end wall seg-
ments forming a seal with the nozzles.

[0015] Embodiments of the present disclosure, for ex-
ample, in comparison to concepts failing to include one
or more of the features disclosed herein, save cooling
flow, increase efficiency, reduce loss due to gaps be-
tween a cantilevered airfoil, eliminate the need for sep-
arate near flow path seals (NFPSs), reduce the number
of gaps at the inner flow path, reduce the amount of pull
load, reduce the cooling flow needed, or combinations
thereof.

[0016] FIG. 1 shows a turbine assembly 10 including
a rotary component 12, an inner wall segment 16, a set
of nozzles 18, and an outer wall segment 20. The rotary
component 12 is rotatable about a central axis of the
turbine. Although only one is shown in FIG. 1, the inner
wall segments 16 are coupled circumferentially around
and surround the rotary component 12 and are rotatable
with the rotary component 12. Although only one is shown
in FIG. 1, the outer wall segments 20 are mounted to a
non-rotary component (not shown) circumferentially sur-
rounding the rotary component and disposed to extend
toward the rotary component 12. A set of nozzles 18 ex-
tend from the outer wall segment 20 toward the inner wall
segment 16 and form a seal with the inner wall segment
16 at the inner flow path of the turbine. The nozzles 18
are attached by nozzle pins 22 to the outer wall segment
20 and extend in a cantilevered fashion therefrom. The
rotary component 12 is a single piece that is a dedicated
rotor wheel 13 that is free from physical attachment to
either the upstream or the downstream bucket wheel.
[0017] FIG. 2 shows a turbine assembly 10 including
a rotary component 12 including a rotor wheel 13 and a
near flow path seal segment 14, an inner wall segment
16, a set of nozzles 18, and an outer wall segment 20.
The rotary component 12 is rotatable about a central axis
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of the turbine. A plurality of the near flow path seal seg-
ments 14 are mounted circumferentially around the rotor
wheel 13 and rotate with the rotor wheel 13. In some
embodiments, the near flow path seal segments 14 are
connected by a dovetail to the rotor wheel 13. The inner
wall segments 16 are coupled to the near flow path seal
segments 14 and are rotatable with the rotor wheel 13
and the near flow path seal segments 14. The outer wall
segments 20 are mounted to a non-rotary component
(not shown) circumferentially surrounding the rotary
component and disposed to extend toward the rotary
component 12. A set of nozzles 18 extend from each
outer wall segment 20 toward the inner wall segment 16
and form a seal with the inner wall segment 16 at the
inner flow path of the turbine. The nozzles 18 are attached
by nozzle pins 22 to the outer wall segment 20 and extend
in a cantilevered fashion. An end of a near flow path seal
segment 14 is visible in FIG. 2.

[0018] Differentattachment designs between the inner
wall segments 16 defining the rotating flow path and the
rotary component 12 may be used. FIG. 3 shows a per-
spective partial cross sectional view of the coupling of
the inner wall segment 16 to the rotary component 12 of
the embodiment of FIG. 1. The rotary component 12 in-
cludes arotary coupler 30. In this embodiment, the rotary
coupler 30 includes a pair of outwardly-extending mount-
ing flanges. In addition to an upper surface 32 forming a
seal with the tips 34 of the nozzles 18, the inner wall
segment 16 includes an inner wall coupler 36 comple-
mentary to the rotary coupler 30. In this embodiment, the
inner wall coupler 36 includes a pair of wall flanges ex-
tending from the lower surface of the inner wall segment
16 to sit adjacent to the outwardly-extending mounting
flanges of the rotary component 12. The inner wall seg-
ments 16 are fastened to the rotary component 12 by
way of wall pins 38 extending into holes in the outwardly-
extending mounting flanges and holes in the wall flanges
to mount the inner wall segments 16 to the rotary com-
ponent 12.

[0019] FIG. 4 shows a coupling of the inner wall seg-
ment 16 to the near flow path seal segment 14 of the
rotary component 12. The rotary coupler 30 includes a
pair of axially-extending mounting flanges. The inner wall
coupler 36 includes a pair of L-shaped flanges extending
from the lower surface of the inner wall segment 16 to
engage the axially-extending mounting flanges of the
near flow path seal segment 14 of the rotary component
12 that serve as a hook to connect the near flow path
seal segment 14 to the inner wall segment 16, thereby
mounting the inner wall segment 16 to the near flow path
seal segment 14 of the rotary component 12.

[0020] FIG. 5 shows another alternate coupling of the
inner wall segment 16 to the near flow path seal segment
14 of the rotary component 12. The rotary coupler 30
includes an outwardly-extending tenon of a dovetail. The
inner wall coupler 36 includes a mortise between two
extensions from the lower surface of the inner wall seg-
ment 16 to engage the outwardly-extending tenon of the



5 EP 3 244 022 A1 6

near flow path seal segment 14 of the rotary component
12, thereby mounting the inner wall segment 16 to the
near flow path seal segment 14 of the rotary component
12. Alternatively, the tenon may be formed by the inner
wall segment 16 and the mortise may be formed by the
near flow path seal segment 14 of the rotary component
12 to achieve the dovetail coupling.

[0021] The pinning, hooking, and dovetailing couplings
may be used with either a singular rotary component 12
or with a rotary component 12 including near flow path
seal segments 14. In embodiments where pinning attach-
es the inner wall segments 16 to the rotary component
12, the rotary couplers 30 may continue around the entire
circumference without a gap. In hooking or dovetailing
embodiments, however, some sort of gap is needed to
allow the inner wall couplers 36 to engage the rotary cou-
pler 30. With either a single rotary component 12 or a
rotary component 12 including near flow path seal seg-
ments 14, the gap may be included in the rotary coupler
30 at a location around the rotary component 12 permit-
ting the inner wall coupler 36 to slidingly engage the rotary
couplers 30, thereby coupling the inner wall segment 16
to the rotary component 12. In the case of a rotary com-
ponent 12 including near flow path seal segments 14,
however, the inner wall segments 16 may alternatively
be coupled to the near flow path seal segments 14 without
a gap in the rotary couplers 30 if the inner wall segments
16 are first coupled to the near flow path seal segments
14 and then the near flow path seal segments 14 are
attached to the rotor wheel 13 and there is a gap allowing
coupling of the near flow path seal segments 14 to the
rotor wheel 13.

[0022] In some embodiments, the composite turbine
nozzle assembly includes an outer wall segment 20 as
a one-piece segment of an outer side wall to support
multiple nozzles 18 as singlet cantilevered composite air-
foils. The number of nozzles 18 supported by each one-
piece outer wall segment 20 may be two, alternatively at
least two, alternatively in the range of two to six, alterna-
tively four, alternatively at least four, alternatively six, al-
ternatively at least six, or any number, range, or sub-
range therebetween. The airfoils are attached only to the
outer wall segments 20, leaving a small gap between the
tip 34 and the inner flow path defined by the upper surface
32 of the inner wall segment 16.

[0023] Insome embodiments, the inner wall segments
16 have an arc length greater than the nozzle pitch of
the nozzles 18. In some embodiments, the arc length of
the inner wall segments 16 is similar to the arc length of
the outer wall segments 20. The number of nozzles 18
sealing with each one-piece inner wall segment 16 may
be two, alternatively atleasttwo, alternatively inthe range
of two to six, alternatively four, alternatively at least four,
alternatively six, alternatively at least six, or any number,
range, or sub-range therebetween.

[0024] In some embodiments, the rotary component
12 is the rotating rotor wheel 13. In such embodiments,
each inner wall segment 16 may be made as a one-piece
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inner flow path segment and may be attached to the rotor
wheel 13 directly. In other embodiments, the rotary com-
ponent 12 includes a plurality of near flow path seal seg-
ments 14 attached to the rotor wheel 13. In such embod-
iments, the inner wall segment 16 is indirectly attached
to the rotor wheel 13, the inner wall segment 16 being
attached to a near flow path seal segment 14, which is
attached to the rotor wheel 13. In either case, the inner
wall segments 16 are coupled to the rotary component
12. In some embodiments, the inner wall segment 16 is
pinned to the rotary component 12. In other embodi-
ments, the inner wall segment 16 is hooked to the rotary
component 12. In other embodiments, the inner wall seg-
ment 16 is dovetailed to the rotary component 12.
[0025] Making the outer wall segments 20 and the in-
ner wall segments 16 longer reduces the number of the
intersegment seals needed, thereby saving the cooling
flow.

[0026] A preferred design accommodates nozzles 18
that are high-temperature composite airfoils that tolerate
highertemperatures with less cooling flow needed, there-
by increasing the efficiency of the turbine.

[0027] The rotating inner flow path defined by the inner
wallsegment 16 eliminates the need for separate NFPSs,
thereby saving cooling flow and increasing efficiency.
The rotating inner flow path defined by the inner wall seg-
ment 16 also reduces the efficiency loss caused by a gap
between the cantilevered airfoil and the inner flow path.
[0028] Insome embodiments, the inner wall segments
16 defining the rotating inner flow path are made of light-
weight high-temperature ceramic matrix composite
(CMC) materials, thereby reducing the pull load and the
cooling flow needed.

[0029] Insome embodiments, the inner wall segments
16 are effectively pinned to the rotating rotary component
12 due to the relative light weight of the CMC material.
[0030] Insomeembodiments,the nozzles 18 are made
of lightweight high-temperature ceramic matrix compos-
ite (CMC) materials, thereby reducing the cooling flow
needed.

[0031] In some embodiments, the length of the inner
wall segments 16 is greater than one nozzle 18 or blade
pitch, which reduces the number of segment gaps to seal.
[0032] Insome embodiments, the inner wall segments
16 defining the CMC inner flow path are attached to a
dedicated rotor wheel 13, which is free from physical at-
tachment to either the upstream or the downstream buck-
et wheel.

[0033] In some embodiments, a bayonet-style design
includes a one-piece outer wall segment 20 and multiple
cantilevered CMC airfoils for a stage-2 nozzle 18 of a
turbine. An outer wall segment 20 accommodates two
cantilevered CMC airfoils as nozzles 18, alternatively at
least two cantilevered CMC airfoils, alternatively in the
range of two to six cantilevered CMC airfoils, alternatively
four cantilevered CMC airfoils, alternatively at least four
cantilevered CMC airfoils, alternatively six cantilevered
CMC airfoils, alternatively at least six cantilevered CMC
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airfoils, or any number, range, or sub-range therebe-
tween.

[0034] Insome embodiments, a lightweight, high-tem-
perature CMC material of an inner wall segment 16 de-
fining a rotating inner flow path minimizes the pull load
and cooling flow needed. The lightweight material per-
mits a pinned attachment of the inner wall segment 16
to the rotary component 12, which may be a rotating rotor
wheel 13. The length of the inner wall segments 16 may
be greater than one nozzle 18 or blade pitch, which re-
duces the number of segment gaps to seal. The inner
wall segments 16 are preferably attached to a dedicated
rotor wheel 13 and not to the upstream or downstream
bucket wheels.

[0035] Whiletheinvention hasbeen described with ref-
erence to one ormore embodiments, 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 in-
vention without departing from the essential scope there-
of. Therefore, it is intended that the invention not be lim-
ited to the particular embodiment disclosed as the best
mode contemplated for carrying out this invention, but
that the invention will include all embodiments falling
within the scope of the appended claims. In addition, all
numerical values identified in the detailed description
shall be interpreted as though the precise and approxi-
mate values are both expressly identified.

[0036] Various aspects and embodiments of the
present invention are defined by the following numbered
clauses:

1. A turbine assembly comprising:

a rotary component rotatable about an axis of a
turbine;

a plurality of inner wall segments coupled to the
rotary component circumferentially around the
rotary component and rotatable with the rotary
component;

a non-rotary component circumferentially sur-
rounding the rotary component;

a plurality of outer wall segments coupled to the
non-rotary component and disposed to extend
toward the rotary component; and

a plurality of nozzles extending from each of the
plurality of outer wall segments, each of the plu-
rality of nozzles having a distal tip, the distal tips
forming a seal with the plurality of inner wall seg-
ments at an inner flow path of the turbine.

2. The turbine assembly of clause 1, wherein the
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rotary component comprises a rotor wheel and a plu-
rality of near flow path seal segments mounted cir-
cumferentially around the rotor wheel and rotatable
with the rotor wheel, wherein the plurality of inner
wall segments are coupled to the plurality of near
flow path seal segments of the rotary component.

3. The turbine assembly of any preceding clause,
further comprising a plurality of wall pins, wherein
each of the plurality of wall pins extends into one of
a plurality of pin holes on each of the plurality of inner
wall segments and on the rotary component to cou-
ple each of the plurality of inner wall segments to the
rotary component.

4. The turbine assembly of any preceding clause,
wherein each of the plurality of inner wall segments
is connected by a hook to the rotary component to
couple each of the plurality of inner wall segments
to the rotary component.

5. The turbine assembly of any preceding clause,
wherein each of the plurality of inner wall segments
is connected by a dovetail to the rotary component
to couple each of the plurality of inner wall segments
to the rotary component.

6. The turbine assembly of any preceding clause,
wherein the rotary component comprises a dedicat-
ed rotor wheel free from physical attachment to an
upstream bucket wheel or a downstream bucket
wheel.

7. The turbine assembly of any preceding clause,
wherein the plurality of inner wall segments and the
plurality of nozzles comprise a ceramic matrix com-
posite material.

8. The turbine assembly of any preceding clause,
wherein each of the plurality of inner wall segments
has a segment arc length greater than a nozzle pitch
for the plurality of nozzles.

9. An inner wall assembly comprising:

a rotary component rotatable about an axis of a
turbine; and

a plurality of inner wall segments coupled to the
rotary component circumferentially around the
rotary component and rotatable with the rotary
component.

10. The innerwall assembly of any preceding clause,
wherein the rotary component comprises a rotor
wheel and a plurality of near flow path seal segments
mounted circumferentially around the rotor wheel
and rotatable with the rotor wheel, wherein the plu-
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rality of inner wall segments are coupled to the plu-
rality of near flow path seal segments of the rotary
component.

11. Theinner wall assembly of any preceding clause,
further comprising a plurality of wall pins, wherein
each of the plurality of wall pins extends into one of
a plurality of pin holes on each of the plurality ofinner
wall segments and on the rotary component to cou-
ple each of the plurality of inner wall segments to the
rotary component.

12. Theinner wall assembly of any preceding clause,
wherein each of the plurality of inner wall segments
is connected by a hook to the rotary component to
couple each of the plurality of inner wall segments
to the rotary component.

13. Theinner wall assembly of any preceding clause,
wherein each of the plurality of inner wall segments
is connected by a dovetail to the rotary component
to couple each of the plurality of inner wall segments
to the rotary component.

14. Theinner wall assembly of any preceding clause,
wherein the rotary component comprises a dedicat-
ed rotor wheel free from physical attachment to an
upstream bucket wheel or a downstream bucket
wheel.

15. Theinner wall assembly of any preceding clause,
wherein the plurality of inner wall segments comprise
a ceramic matrix composite material.

16. A turbine assembly method comprising:

coupling a plurality of inner wall segments cir-
cumferentially to a rotary component; and

mounting a plurality of outer wall segments to a
non-rotary component and disposed to extend
toward the rotary component, wherein a plurality
of nozzles extend from each of the plurality of
outer wall segments toward one of the plurality
of inner wall segments;

wherein the plurality of nozzles form a seal with
the plurality of inner wall segments at an inner
flow path of the turbine.

17. The method of any preceding clause, wherein
coupling the plurality of inner wall segments to the
rotary component comprises inserting each of a plu-
rality of wall pins into one of a plurality of pin holes
on each of the plurality of inner wall segments and
on the rotary component.

18. The method of any preceding clause, wherein
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coupling the plurality of inner wall segments to the
rotary component comprises connecting the plurality
of inner wall segments to the rotary component by a
hook.

19. The method of any preceding clause, wherein
coupling the plurality of inner wall segments to the
rotary component comprises connecting the plurality
inner wall segments to the rotary component by a
dovetail.

20. The method of any preceding clause, further
comprising mounting a plurality of near flow path seal
segments to a rotor wheel circumferentially around
the rotor wheel to form the rotary component.

Claims

A turbine assembly (10) comprising:

a rotary component (12) rotatable about an axis
of a turbine;

a plurality of inner wall segments (16) coupled
to the rotary component (12) circumferentially
around the rotary component (12) and rotatable
with the rotary component (12);

a non-rotary component circumferentially sur-
rounding the rotary component (12);

a plurality of outer wall segments (20) coupled
to the non-rotary component and disposed to
extend toward the rotary component (12); and
a plurality of nozzles (18) extending from each
of the plurality of outer wall segments (20), each
of the plurality of nozzles having a distal tip, the
distal tips forming a seal with the plurality of inner
wall segments (16) at an inner flow path of the
turbine.

The turbine assembly (10) of claim 1, wherein the
rotary component (12) comprises a rotor wheel (13)
and a plurality of near flow path seal segments (14)
mounted circumferentially around the rotor wheel
(13) and rotatable with the rotor wheel (13), wherein
the plurality of inner wall segments (16) are coupled
to the plurality of near flow path seal segments (14)
of the rotary component (12).

The turbine assembly (10) of claim 1, wherein the
rotary component (12) comprises a dedicated rotor
wheel (13) free from physical attachment to an up-
stream bucket wheel or a downstream bucket wheel.

The turbine assembly (10) of claim 1, 2 or 3, wherein
the plurality of inner wall segments (16) and the plu-
rality of nozzles (18) comprise a ceramic matrix com-
posite material.
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5. The turbine assembly (10) of any of claims 1 to 4,
wherein each of the plurality of inner wall segments
has a segment arc length greater than a nozzle pitch
for the plurality of nozzles (18).

6. Aninner wall assembly comprising:

a rotary component (12) rotatable about an axis

of a turbine; and

a plurality of inner wall segments (16) coupled 170
to the rotary component (12) circumferentially
around the rotary component (12) and rotatable
with the rotary component (12).

7. Theinnerwallassembly of claim 6 further comprising 75
a plurality of wall pins (38), wherein each of the plu-
rality of wall pins (38) extends into one of a plurality
of pin holes on the plurality of inner wall segments
(16) and on the rotary component (12) to couple each
of the plurality of inner wall segments (16) to the ro- 20
tary component (12).

8. The inner wall assembly of claim 6 or 7, wherein
each of the plurality of inner wall segments (16) is
connected by a hook to the rotary component (12) 25
to couple each of the plurality of inner wall segments
(16) to the rotary component (12).

9. The inner wall assembly of claim 6 or 7, wherein
each of the plurality of inner wall segments (16) is 30
connected by a dovetail to the rotary component (12)
to couple each of the plurality of inner wall segments
(16) to the rotary component (12).

10. A turbine assembly (10) method comprising: 35

coupling a plurality of inner wall segments (16)
circumferentially to a rotary component (12);

and

mounting a plurality of outer wall segments (20) 40
to a non-rotary component and disposed to ex-
tend toward the rotary component (12), wherein

a plurality of nozzles (18) extend from each of

the plurality of outer wall segments toward one

of the plurality of inner wall segments (16); 45
wherein the plurality of nozzles (18) form a seal
with the plurality of inner wall segments (16) at

an inner flow path of the turbine.

50
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