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(57) ABSTRACT

A turbine exhaust casing having an outer casing, an inner
casing, an annular exhaust gas path defined between outer and
inner flow path walls, and a turbine exhaust casing cavity
located radially outward and radially inward from the gas
path. A plurality of structural struts support the inner casing to
the outer casing, and a fairing surrounds each of the struts in
an area extending between the outer and inner flow path walls.
A first purge air path extends through at least one of the struts
for conducting purge cooling air radially inward to the inner
casing, and a second purge air path extends through the strut
for further conducting the purge cooling air radially outward
to provide a flow of purge air to a location of the exhaust
casing cavity radially outward from the outer flow path wall.
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FIG. 2B
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PURGE AND COOLING AIR FOR AN
EXHAUST SECTION OF A GAS TURBINE
ASSEMBLY

FIELD OF THE INVENTION

[0001] The present invention relates to a gas turbine engine
and, more particularly, to cooling of components located at a
gas turbine exhaust assembly of a turbine section for the
engine.

BACKGROUND OF THE INVENTION

[0002] Inaturbomachine, such as a gas turbine engine, air
is pressurized in a compressor then mixed with fuel and
burned in a combustor to generate hot combustion gases. The
hot combustion gases are expanded within a turbine section
including a turbine assembly where energy is extracted to
power the compressor and to produce useful work, such as
powering a generator to produce electricity. The hot combus-
tion gas travels through a series of turbine stages. A turbine
stage may include a row of stationary vanes followed by a row
of rotating turbine blades, where the turbine blades extract
energy from the hot combustion gas for powering the com-
pressor and may provide output power. The combustion gases
are exhausted through a gas path located within a turbine
exhaust casing of the turbine assembly.

[0003] Components in the turbine assembly require ther-
mal protection to maintain and extend component life, such as
may be provided by cooling systems designed into and
around the components and/or the use of expensive alloys that
are resistant to higher temperatures. Typically, the cooling
systems draw cooling air from the compressor, i.e., bleed air,
which can decrease the overall efficiency of the engine.

SUMMARY OF THE INVENTION

[0004] In accordance with an aspect of the invention, a
turbine assembly in a turbine engine is provided, the turbine
assembly having an outer casing, an inner casing, an annular
exhaust gas path defined between outer and inner flow path
walls, and a turbine exhaust casing cavity located radially
outward and radially inward from the gas path. The turbine
assembly further comprises a plurality of structural struts
supporting the inner casing to the outer casing. A fairing
surrounds each of'the struts in an area extending between the
outer and inner flow path walls. A first purge air path extends
radially inward through at least one of the struts conducting
purge cooling air to the inner casing for supplying purge
cooling air to at least one component radially inward from the
inner casing. A second purge air path extends radially out-
ward through the at least one strut for further conducting the
purge cooling air radially outward from the at least one com-
ponent to provide a flow of purge air to an outer location of the
exhaust casing cavity radially outward from the outer flow
path wall.

[0005] The first purge air path may be formed by a tubular
passage extending through a central portion of the strut.

[0006] The second purge air path may be formed by an open
cavity extending radially between radially outer and inner
ends of the strut, and the tubular passage may extend through
the open cavity.

[0007] The open cavity may be elongated in an axial direc-
tion parallel to the gas path, and strut orifices may be provided
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extending through axially extending sides of the strut from
the open cavity to an area exterior of the strut and isolated
from the exhaust gas path.

[0008] The strut orifices may be located adjacent to the
radially outer end of the strut, and a strut shield may be
provided surrounding an outer surface of the strut, and defin-
ing a gap therebetween, for guiding a flow of the purge air
from the strut orifices radially inward along the outer surface
of the strut.

[0009] The turbine assembly may further include an exit
orifice at a radially inner end of the strut shield for providing
a controlled flow of the purge air from the second purge air
path into an inner location of the exhaust casing cavity radi-
ally inward from the inner flow path wall. The exit orifice may
extend axially downstream from the open cavity within the
strut adjacent to the inner casing.

[0010] The turbine assembly may further include an oil line
extending through the first purge air path, the oil line extend-
ing radially inward to a bearing compartment for a rear bear-
ing of the turbine engine.

[0011] Air exiting the first purge air path may provide seal
pressure air exterior to a seal between a bearing compartment
housing and a rotor shaft of the turbine engine.

[0012] A chamber may be located between the inner casing
and the bearing compartment housing where the seal pressure
air mixes with bleed air from a radially inner cooling air
cavity of a turbine stage for the turbine engine and flows
radially outward to an entry to the second purge air path at the
inner casing.

[0013] A connecting purge air path may be located between
the strut and the fairing, and extending between the outer and
inner flow path walls, for conducting the purge air delivered to
the outer location of the exhaust casing cavity from the sec-
ond purge air path radially inward to an inner location of the
exhaust casing cavity radially inward from the inner flow path
wall.

[0014] The struts may comprise removable members
attached to the outer and inner casings at detachable fastener
connections.

[0015] The outer casing may define an intermediate turbine
casing between a core engine turbine and a power turbine.
[0016] Inaccordance with another aspect of the invention,
aturbine assembly in a turbine engine is provided, the turbine
assembly having an outer casing, an inner casing, an annular
exhaust gas path defined between outer and inner flow path
walls, and a turbine exhaust casing cavity located radially
outward and radially inward from the gas path. The turbine
assembly further comprises a plurality of struts extending
between the inner casing and the outer casing. A first purge air
path extends radially inward through at least one of the struts
conducting purge air to the inner casing for supplying purge
air to at least one component radially inward from the inner
casing. A second purge air path having an inlet located at the
inner casing and extending radially outward through the at
least one strut for further conducting the purge cooling air
radially outward to provide a flow of purge air to an outer
location of the exhaust casing cavity radially outward from
the outer flow path wall.

[0017] A passage may extend axially forward in the turbine
engine conducting the purge air exiting from the first purge air
passage to a location adjacent a turbine stage cooling cavity,
where the purge air mixes with air from the turbine stage
cooling cavity, and may include a chamber conducting purge
air axially rearward to an inlet to the second purge air passage.
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[0018] The first purge air path may be supplied with purge
air from a first supply location in a compressor section of the
turbine engine, and the turbine stage cooling cavity may be
supplied with cooling air from a second supply location of the
compressor section different from the first supply location.
[0019] A portion of the purge air exiting the second purge
air path may feed purge air to a connecting purge air path
extending radially inward through a fairing surrounding the
above-mentioned at least one strut.

[0020] A portion of the purge air exiting the second purge
air passage may feed purge air in an axially forward direction
to a location of a seal between a turbine ring segment and the
outer flow path wall.

[0021] The strut may include opposing axially extending
side walls, the opposing side walls defining a cavity forming
the second purge air path therebetween, and may include strut
orifices defined through the side walls at locations radially
outward from the outer flow path wall for flow of the purge air
out of the strut.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] While the specification concludes with claims par-
ticularly pointing out and distinctly claiming the present
invention, it is believed that the present invention will be
better understood from the following description in conjunc-
tion with the accompanying Drawing Figures, in which like
reference numerals identify like elements, and wherein:
[0023] FIG. 1 is a schematic illustration of an aeroderiva-
tive industrial gas turbine engine that may incorporate aspects
in accordance with the invention;

[0024] FIG. 2 is a cross-sectional view through a turbine
exhaust casing section of the engine;

[0025] FIGS. 2A and 2B are cross-sectional views taken
along line 2A-2A in FIG. 2;

[0026] FIG.3 is cross-sectional view taken along line 3-3 in
FIG. 2;

[0027] FIG. 4 is a cross-sectional view taken along line 4-4
in FIG. 3; and

[0028] FIG.5 is a diagrammatic cross-sectional view taken

axially through a plurality of strut assemblies in the turbine
exhaust casing.

DETAILED DESCRIPTION OF THE INVENTION

[0029] Inthe following detailed description of the preferred
embodiment, reference is made to the accompanying draw-
ings that form a part hereof, and in which is shown by way of
illustration, and not by way of limitation, a specific preferred
embodiment in which the invention may be practiced. It is to
be understood that other embodiments may be utilized and
that changes may be made without departing from the spirit
and scope of the present invention.

[0030] FIG.1 schematically illustrates a gas turbine engine
10 that may incorporate the present invention. It should be
noted that the particular engine depicted in FIG. 1 comprises
an aeroderivative industrial gas turbine engine; however, this
invention is not limited to the particular engine described
herein. The gas turbine engine 10 comprises a high pressure
compressor 12, a low pressure compressor 14, a combustor
16, a turbine section 17 including a high pressure turbine 18,
a low pressure turbine 20, and a power turbine 22, and an
electric generator 24. An intermediate casing 21 extends
between the low pressure turbine 20 and the power turbine 22,
and comprises a turbine exhaust casing 25 (FIG. 2). The high
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pressure compressor 12 compresses partially compressed air
from the low pressure compressor exit through successive
compressor stages to generate high pressure air, e.g., com-
pressed air having a pressure of from about 4 atm to about 20
atm, and the low pressure compressor 14 compresses ambient
air through successive stages to generate low pressure air,
e.g., compressed air having a pressure of from about 1 atm to
about 4 atm. The high and low pressure compressors 12, 14
are collectively referred to herein as “compressor apparatus”.

[0031] The combustor 16 combines a portion of the com-
pressed air from the compressor apparatus with a fuel and
ignites the mixture creating combustion products defining hot
working gases. The working gases travel from the combustor
16 to the turbine section 17. Within each turbine 18, 20 and 22
in the turbine section 17 are rows of stationary vanes (not
shown) and rotating blades (not shown). For each row of
blades, a separate disc (not shown) is provided. The discs
forming part of the high pressure turbine 18 are coupled to a
first rotatable shaft 26 (see FIG. 1), which is coupled to the
high pressure compressor 12 to drive the high pressure com-
pressor 12. The discs forming part of the low pressure turbine
20 are coupled to a second rotatable shaft 28 (schematically
shown in FIG. 1), which is coupled to the low pressure com-
pressor 14 to drive the low pressure compressor 14. The
second rotatable shaft 28 is positioned within and is co-axial
with the first rotatable shaft 26, as depicted in FIG. 1. The
discs forming part of the power turbine 22 are coupled to a
third rotatable shaft 30 (see FIG. 1), which is coupled to the
electric generator 24 to drive the electric generator 24. As the
working gases expand through the turbines 18, 20, 22, the
working gases cause the rows of rotatable blades within the
turbines 18, 20, 22, and therefore the corresponding discs and
first, second, and third shafts 26, 28, 30 to rotate. The structure
formed by the turbine discs and shafts 26, 28, 30 are generally
referred to as a turbine rotor 31, see FIG. 2.

[0032] FIG. 2 illustrates the turbine exhaust casing 25
located at the outlet or exhaust of a last stage of the low
pressure turbine 20, including a last stage row of vanes 32 and
a last stage row of blades 34. Turbine exhaust casing 25
includes an outer ring or casing 36 and an inner ring or casing
38, defining a turbine exhaust casing cavity 40 therebetween.

[0033] An annular exhaust gas path 42 is defined between
an outer flow path wall 44 and an inner flow path wall 46. The
gas path 42 conducts hot gases from the low pressure turbine
20 to the power turbine 22 and divides the exhaust casing
cavity into an outer casing cavity or cavity portion 40a and an
inner exhaust casing cavity or cavity portion 4056. The outer
exhaust casing cavity 40a is generally defined between the
outer ring 36 of the exhaust casing 25 and the outer flow path
wall 44, and the inner casing cavity 405 is generally defined
between the inner flow path wall 46 and a cone 49 extending
between a bearing housing 50 and a front or upstream end of
the power turbine 22.

[0034] Referring to FIGS. 2 and 5, a plurality of strut
assemblies 48 are spaced circumferentially around the tur-
bine exhaust casing 25, extending radially inward from the
outer ring 36 to the inner ring 38 for supporting the inner ring
38. The bearing housing 50 is supported to a radially inner
side of the inner ring 38 and is provided for enclosing a rear
bearing, illustrated diagrammatically as 51, for supporting
the turbine rotor 31. Each strut assembly 48 includes a struc-
tural strut 52, affixed to the outer and inner rings 36, 38, and
a fairing 54 surrounding the strut 52 and extending between
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the outer and inner flow path walls 44, 46 for isolating and
protecting the strut 52 from the hot gases passing through the
gas path 42, see also FIG. 3.

[0035] As seen in FIG. 3, each strut 52 is elongated in the
axial direction of the engine, defining axially extending outer
sidewalls 56, 58 and the struts 52 are formed as generally
solid structural members to provide substantial structural
support for locating the inner ring 38 in the radial and circum-
ferential directions. Further, each strut 52 is formed with an
axially elongated strut cavity 60 extending radially through a
central portion thereof, and defined by opposing axially elon-
gated inner cavity walls 56a, 584 extending parallel to the
outer sidewalls 56, 58.

[0036] Referring to FIG. 2, in accordance with an aspect of
the invention, the struts 52 are detachably mounted, e.g.,
non-welded or non-integrally attached, to the outer ring 36
and inner ring 38. In the illustrated embodiment the struts 52
are abutted against the outer and inner rings 36, 38, and are
attached to the outer and inner rings 36, 38 by detachable
fastener connections, such as threaded bolt or stud connec-
tions 62.

[0037] Further, as illustrated in FIGS. 2 and 2A, the struts
52 may be formed with an enlarged head portion 52d, such as
a circular head portion 52d. The head portion 524 may be
provided to facilitate fixation to the outer ring 36 of the casing
25. A close fit is provided between the casing and the head
portion 52d, such that side loads and/or an aft load from the
casing 25 will transfer to the head portion 524, and not be
carried by the bolt or stud connections 62. FIG. 2B shows an
alternative configuration for a head portion 524 wherein the
head portion has an oblong configuration and is designed to
receive side and/or aft loads of the casing 25 in a manner
similar to that discussed for the circular configuration of FIG.
2A.

[0038] Alternatively, the struts 52 may be formed without
an enlarged head portion, i.e., may be formed with a straight
wall or constant cross-section extending to the junction with
the outer ring 36 of the casing 25. In this case, the bolt or stud
connections 62 would carry the loads otherwise carried by the
above-described head portions 52d, 524"

[0039] It may be noted that although four struts 52 are
illustrated herein (FIG. 5), within the scope of the present
invention, other numbers of struts 52, may be provided. For
example, eight struts 52, or any other number of struts, may be
provided.

[0040] Additionally, although four bolts or studs 62 are
shown in FIG. 2, i.e. two at each of the radially outer and inner
locations of the strut 52, only two bolts or studs may be
provided wherein each bolt or stud extends radially through
the entire length of the strut 52, to attach to the outer and inner
rings 36, 38 at each of the radially outer and inner ends of the
strut 52.

[0041] Referring to FIGS. 2 and 3, in accordance with an
aspect of the invention, a secondary air system (SAS) is
provided. The SAS includes a first purge air path 63 that is
defined through the strut cavity 60, and may be defined by a
tubular bleed air path member 64 extending from an air entry
location 66 at the outer ring 36 to a radially inner location 68
on a seal wall 70 attached to the inner ring 36 and surrounding
the bearing housing 50. A first inner ring chamber 72 is
located radially inward from the inner ring 38 and is defined
between the seal wall 70 and the bearing housing 50. A first
cooling air supply line, illustrated diagrammatically at 74,
provides a supply of cooling air to the air path member 64. For
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example, the supply of cooling air to the air path member 64
may be provided from a stage of the high pressure compressor
12, such as eighth stage bleed air from the compressor 12, see
also FIG. 1. The air provided through the first cooling air
supply line 74 may be cooled, such as by passing through a
heat exchanger, prior to flowing into the air path member 64.
It will be evident from the description below that the air
provided through the air path member 64 provides a cooling
air function, as well as a purge air function to pressurize
certain areas within the turbine exhaust casing 25 against
ingress of hot gases. For example, as will be described further
below, the air path member 64 conducts cooling or purge air
radially inward through the strut cavity 60 into the first inner
ring chamber 72.

[0042] AsseeninFIG. 2, a second inner ring chamber 76 is
defined between the inner ring 38 and seal wall 70, radially
outward from the first inner ring chamber 72. The strut cavity
60 is in fluid communication with the second inner ring cham-
ber 76 via a through passage 77 provided extending through
the inner ring 38. The strut cavity 60 defines a second purge
air path 78 of the SAS for conducting cooling and purge air
radially outward from a radially inner end 524 of the strut 52
to a radially outer end 52a of the strut 52. The second inner
ring chamber 76 receives the cooling or purge air for the
second purge air path 78 as mixture of air from the first purge
air path 63 and from turbine disc cooling air, as will be
described in greater detail below.

[0043] Itmay be noted that the radially outer and inner ends
52a,52b of the struts 52 form a generally sealing engagement
with the outer and inner rings 36, 38, except for predeter-
mined purge air passages and orifices, as described herein for
providing a controlled purge air flow within the turbine
exhaust casing 25.

[0044] Optionally, an oil supply line 80 may be provided
extending through the bleed air path member 64. The oil
supply line 80 may provide oil to the bearing 51, and is
protected by purge air from heat transferred to the strut
assembly 48, i.e., from the hot gas flow in the gas path 42,
wherein the purge air flowing in both the first and second
purge air paths, 63, 78 provides a protective air barrier to the
oil supply line 80. It is necessary to maintain the oil supply
line 80, and the oil located therein, at a temperature that
avoids or reduces the tendency for coking within the oil
supply line 80, such as may particularly occur during a “trip”
or “dropload” condition when the engine shuts down quickly,
i.e., when the oil stops flowing through the line 80. The radial
outward flow of air through the second purge air path 78
provides a thermal buffer between the strut 52 and the first
purge air path 63, and associated oil supply line 80. Further,
the cooling air flow through the first purge air path 63 is sized
to provide an increased air flow capacity, i.e., greater than is
normally required to provide a cooling flow to the oil supply
line 80, with a lower flow velocity. The lower flow rate
through the first purge air path 63 provides a lower Mach
number through the bleed air path member 64, with an asso-
ciated reduced tendency to develop flow induced vibrations.
[0045] As can be seen diagrammatically in FIG. 5, a plu-
rality of struts 52,, 52,52, 52, are illustrated, where the strut
52, may be provided with an oil return line 82 extending from
the bearing housing 50 to convey oil away from the bearing 51
and out of the turbine exhaust casing 25. Additionally, a
plurality of bleed air path members 64,, 64,, 64, may be
provided for conveying purge air to the first inner ring cham-
ber 72.
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[0046] Referring to FIG. 2, cooling or purge air passing
through the first purge air path 63 enters the first inner ring
chamber 72 and a portion of this air flows in an axially
upstream or forward direction within the chamber 72 toward
a last stage 84 of the low pressure turbine 20. A portion of the
forward flowing air in the first inner ring chamber 72 provides
a seal pressure to a seal 85 at the bearing housing 50. That is,
the air pressure in the chamber 72 provides a seal pressure air
exterior to the seal 85 at a location between the bearing
housing 50 and the rotor shaft 31 to prevent oil from flowing
out through the seal 85. The remaining portion of forward
flowing air passes through a seal 87 adjacent to the rotor 31
from the first inner ring chamber 72 to the second inner ring
chamber 76.

[0047] Additionally, a portion of the air from the first purge
air path 63 flows axially downstream or rearward in the first
inner ring chamber 72 to orifices 89 to provide purge/cooling
air to a rearward portion of the bearing compartment at a
rearward seal to prevent ingress of air and heat from the power
turbine forward cavity 73 into a bearing cavity 53 including
the bearing compartment.

[0048] The last stage 84 of the turbine 20 may receive bleed
cooling air, such as via a conduit 91 (FIG. 1) from the high
pressure compressor 12, at least a portion of which is pro-
vided to a disc cooling cavity 90. For example, a cooling air
flow 93 may be provided from a ninth stage of the high
pressure compressor 12, and metered to cool components in
and adjacent to the last stage 84 of the turbine 20 and to
provide a controlled or metered flow to the turbine exhaust
casing 25. In particular, orifices 86 on the rotor shaft 31
provide a controlled bleed flow 88 of cooling air from the disc
cooling cavity 90 of the last turbine stage 84 into the second
inner ring chamber 76, where it mixes with the air provided by
the first purge air path 63 at a location generally designated by
92 to form a mixed flow 94. A portion 96 of the mixed flow 94
passes out of the second inner ring chamber 76 through a seal
98 to provide purge air to an inner flow path wall chamber 100
for preventing hot exhaust gases from passing through a seal
102 at an interface between the last turbine stage 84 and the
inner flow path wall 46.

[0049] A further portion of the mixed flow 94 flows in an
axial forward direction through the second inner ring cham-
ber 76, and through the passage 77 into the second purge air
path 78. That is, the mixed flow passes into the open cavity 60
of the strut 52 and flows outwardly to the radially outer end
52a of the strut 52. Referring to FIG. 3, the radially outer end
52a of'the strut 52 is formed with a plurality of low loss purge
flow orifices 104 extending laterally through the sides of the
strut 52, from the inner cavity walls 564, 58a to the respective
outer sidewalls 56, 58. The purge flow orifices 104 define an
exit passage for the second purge air path 78, permitting flow
of the mixed flow 94 out of the open cavity 60 to a location
exterior of the strut 52 defined as a strut shield gap 106
between the exterior surface 108 of the strut 52 and a shield
110 surrounding the strut 52. The shield 110 extends radially
between and may be attached to the outer and inner rings 36,
38.

[0050] As seen in FIG. 2, a portion of the mixed air 94
passing through the orifices 104 comprises a radially outer
portion that may flow out of the strut shield gap 106 past outer
edges of the shield 110. That is, small or low loss gaps,
depicted by a radially outer forward gap 112qa and a radially
outer rearward gap 1125, may be provided between the shield
110 and the outer ring 36. A predetermined or controlled
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amount of purge air may flow from the forward and rearward
gaps 1124, 1124 to the outer casing cavity 40a. A forward
flowing portion 114a of the purge air provides an increase in
air pressure in the outer casing cavity 40a adjacent a rear
turbine seal 116, i.e., at a downstream end of a last stage
turbine ring segment 118, where the purge air portion 114a
and a cooling/purge air supply 119 at a last stage turbine
casing cavity 120 provide a positive purge air pressure for
preventing outward passage of hot gases from the gas path 42.
It may be noted that the purge/cooling air provided to the last
stage turbine casing cavity 120 may be provided from a
further stage of the high pressure compressor 12, such as from
a twelfth stage of the compressor 12.

[0051] A rearward flowing portion 1144 of the purge air
provides an increase in air pressure in the outer casing cavity
40a adjacent to a forward outer seal 122 with the power
turbine 22. The purge air portion 1145 provides a positive
purge air pressure for preventing outward passage of hot
gases from the gas path 42 atthe entrance to the power turbine
22. The rearward flowing portion 1145 further flows radially
inward between the strut shield 106 and the fairing 54,
depicted by flow 123, to increase the pressure in the inner
casing cavity 405 adjacent to a forward inner seal 124 with the
power turbine 22 to provide a positive pressure for preventing
passage of hot gases into the inner casing cavity 404.

[0052] Referring to FIG. 2, a further portion of the mixed
air 94 passing through the orifices 104 into the strut shield gap
106 (FIG. 3) comprises a radially inner portion 126, which
travels radially inward along an air path 128 generally defined
by the strut shield gap 106, along the radial portion of the strut
shield gap 106 extending between the orifices 104 and the
inner ring 38. The radially inner portion 126 of the mixed air
94 passes out of the strut shield gap 106 at a small or low loss
radially inner gap(s) 130 defined between the shield 110 and
the inner ring 38, as is also depicted in FIG. 3. The flow
defined by the radially inner portion 126 of the mixed air 94
forms a cooling air barrier around the strut 52, and the flow
passing through the radially inner gap(s) 130 provides addi-
tional purge air 131 to the inner casing cavity 405. The flow
passing through the radially inner gap(s) 130 further provides
cooling to the components in and adjacent to the inner casing
cavity 405. In a preferred configuration of the invention, at
least 10%, i.e., 10% or more, of the mixed air 94 passing into
the strut shield gap 106 should form the radially inner portion
126 of the mixed air flow, and flow out through the gap(s) 130.
In a particular configuration of the mixed air flow provided to
the strut shield gap 106, about two-thirds of the mixed flow 94
may be provided to pass through the radially outer gaps 112a,
1124 to form the forward and rearward flowing portions 114a,
11454, and about one-third of the mixed flow may be provided
to pass radially inward through the strut gap 106 to the radi-
ally inner gap(s) 130.

[0053] Also, as seen in FIGS. 2, 3 and 4, a portion of the
mixed air 94 is metered directly from the open cavity 60
through an orifice 132, extending axially downstream from
the open cavity 60 at the radially inner end 525 of the strut 52
adjacent to the inner ring 38. It should be understood that the
orifice 132 may be formed in the inner ring 38 or the strut 52.
The flow of mixed air 94 through the orifice 132 provides an
additional purge air flow 134 (FIGS. 2 and 3) to the inner
casing cavity 406 that may mix with the purge air flow 131
passing through the radially inner gap(s) 130 for maintaining
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a positive pressure at the forward inner seal 124 of the power
turbine 22 and for providing cooling to the turbine exhaust
casing components.

[0054] The above described secondary air system cooling
configuration provides several heat transfer mechanisms for
maintaining the temperature of the turbine exhaust casing
components within temperature limitations of the metal
forming the components and for maintaining a temperature
balance between the turbine casing components. In accor-
dance with one aspect the invention, the described SAS pro-
vides purge air, creating a positive pressure that prevents
leakage of the hot gases from the gas path 42, such as may be
required during baseline operation of the engine 10. In par-
ticular, the purge air prevents or limits leakage of the hot gases
atthe seals associated with the outer and inner flow path walls
44, 46 within the turbine exhaust casing 25.

[0055] In accordance with another aspect, the SAS pro-
vides for cooling heat transfer of components with the turbine
exhaust casing 25. In particular, interior and exterior surfaces
of the struts 52 are provided with a cooling air flow, i.e.,
passing along the open cavity surfaces and along the exterior
surface 108. Further, the mixed air 94 exiting the gaps 1124,
11256 and 130 at the radially outer and inner edges of the
shield 110 provide cooling and a heat absorption capacitance
within the turbine exhaust casing cavity 40 where the mixed
air 94 cools the surfaces forming the area of the casing cavity
40 by free convection. For example, the mixed air 94 within
the cavity 40 may convectively flow between the shield 106
and the fairing 54 along a radially extending connecting purge
air path, connecting the outer and inner cavity portions 40a,
4056 to cool the fairing 54 and permit distribution of the purge
air within turbine exhaust casing cavity.

[0056] In accordance with a further aspect, the SAS pro-
vides a heat absorption capacity for maintaining the air tem-
perature within the turbine exhaust casing cavity 40 at a level
below that which could otherwise cause distress to alloy
components within the turbine exhaust casing 25. In particu-
lar, the present SAS permits the turbine exhaust casing com-
ponents to be constructed with lower cost, low temperature
alloys by providing adequate cooling and heat absorption
within the turbine exhaust casing cavity 40.

[0057] The present SAS further facilitates maintaining a
temperature balance between radially outer and radially inner
components during changes in engine operation. Specifically,
the flow of air radially inward and outward, in the manner
described herein, provides a distribution of temperature
within the turbine exhaust casing 25 for maintaining a tem-
perature balance between components during transient con-
ditions.

[0058] Additionally, as noted above with reference to the
oil supply line 80, the plural air paths in the present SAS
provide a thermal barrier in the event of a condition occurring
resulting in the engine shutting down quickly. The oil supply
line 80 is surrounded by plural layers formed by air barriers
that provide heat absorption capacity for slowing the effects
of “heat soak” from hotter components. Also, the plural air
chambers formed by the first and second inner ring chambers
74, 76 provide heat absorption capacity around the bearing
housing 50 for slowing the effects of “heat soak™ to the
bearing and oil located within the bearing housing 50.
[0059] While particular embodiments of the present inven-
tion have been illustrated and described, it would be obvious
to those skilled in the art that various other changes and
modifications can be made without departing from the spirit
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and scope of the invention. It is therefore intended to cover in
the appended claims all such changes and modifications that
are within the scope of this invention.

What is claimed is:

1. A turbine assembly in a turbine engine, the turbine
assembly having an outer casing, an inner casing, an annular
exhaust gas path defined between outer and inner flow path
walls, and a turbine exhaust casing cavity located radially
outward and radially inward from the gas path, and further
comprising:

aplurality of structural struts supporting the inner casing to
the outer casing;

a fairing surrounding each of the struts in an area extending
between the outer and inner flow path walls;

a first purge air path extending radially inward through at
least one of the struts conducting purge cooling air to the
inner casing for supplying purge air to at least one com-
ponent radially inward from the inner casing; and

a second purge air path extending radially outward through
the at least one strut for further conducting the purge
cooling air radially outward from the at least one com-
ponent to provide a flow of purge air to an outer location
of the exhaust casing cavity radially outward from the
outer flow path wall.

2. The turbine assembly of claim 1, wherein the first purge
air path is formed by a tubular passage extending through a
central portion of the strut.

3. The turbine assembly of claim 2, wherein the second
purge air path is formed by an open cavity extending radially
between radially outer and inner ends of the strut, and the
tubular passage extends through the open cavity.

4. The turbine assembly of claim 3, wherein the open cavity
is elongated in an axial direction parallel to the gas path, and
including strut orifices extending through axially extending
sides of the strut from the open cavity to an area exterior of the
strut and isolated from the exhaust gas path.

5. The turbine assembly of claim 4, wherein the strut ori-
fices are located adjacent to the radially outer end of the strut,
and including a strut shield surrounding an outer surface of
the strut, and defining a gap therebetween, for guiding a flow
of the purge air from the strut orifices radially inward along
the outer surface of the strut.

6. The turbine assembly of claim 5, including an exit orifice
at a radially inner end of the strut shield for providing a
controlled flow ofthe purge air from the second purge air path
into an inner location of the exhaust casing cavity radially
inward from the inner flow path wall.

7. The turbine assembly of claim 6, wherein the exit orifice
extends axially downstream from the open cavity within the
strut adjacent to the inner casing.

8. The turbine assembly of claim 3, including an oil line
extending through the first purge air path, the oil line extend-
ing radially inward to a bearing compartment for a rear bear-
ing of the turbine engine.

9. The turbine assembly of claim 1, wherein air exiting the
first purge air path provides seal pressure air exterior to a seal
between a bearing compartment housing and a rotor shaft of
the turbine engine.

10. The turbine assembly of claim 9, including a chamber
located between the inner casing and the bearing compart-
ment housing where the seal pressure air mixes with bleed air
from a radially inner cooling air cavity of a turbine stage for
the turbine engine and flows radially outward to an entry to
the second purge air path at the inner casing.
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11. The turbine assembly of claim 1, including a connect-
ing purge air path located between the strut and the fairing,
and extending between the outer and inner flow path walls, for
conducting the purge air delivered to the outer location of the
exhaust casing cavity from the second purge air path radially
inward to an inner location of the exhaust casing cavity radi-
ally inward from the inner flow path wall.

12. The turbine assembly of claim 1, wherein the struts are
removable members attached to the outer and inner casings at
detachable fastener connections.

13. The turbine assembly of claim 1, wherein the outer
casing defines an intermediate turbine casing between a core
engine turbine and a power turbine.

14. A turbine assembly in a turbine engine, the turbine
assembly having an outer casing, an inner casing, an annular
exhaust gas path defined between outer and inner flow path
walls, and a turbine exhaust casing cavity located radially
outward and radially inward from the gas path, and further
comprising:

aplurality of struts extending between the inner casing and
the outer casing;

a first purge air path extending radially inward through at
least one of the struts conducting purge air to the inner
casing for supplying purge air to at least one component
radially inward from the inner casing; and

a second purge air path having an inlet located at the inner
casing and extending radially outward through the at
least one strut for further conducting the purge cooling
air radially outward to provide a flow of purge air to an
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outer location of the exhaust casing cavity radially out-
ward from the outer flow path wall.

15. The turbine assembly of claim 14, including a passage
extending axially forward in the turbine engine conducting
the purge air exiting from the first purge air passage to a
location adjacent a turbine stage cooling cavity, where the
purge air mixes with air from the turbine stage cooling cavity,
and including a chamber conducting purge air axially rear-
ward to an inlet to the second purge air passage.

16. The turbine assembly of claim 15, wherein the first
purge air path is supplied with purge air from a first supply
location in a compressor section of the turbine engine, and the
turbine stage cooling cavity is supplied with cooling air from
a second supply location of the compressor section different
from the first supply location.

17. The turbine assembly of claim 14, wherein a portion of
the purge air exiting the second purge air path feeds purge air
to a connecting purge air path extending radially inward
through a fairing surrounding the at least one strut.

18. The turbine assembly of claim 17, wherein a portion of
the purge air exiting the second purge air passage feeds purge
air in an axially forward direction to a location of a seal
between a turbine ring segment and the outer flow path wall.

19. The turbine assembly of claim 14, wherein the strut
includes opposing axially extending side walls, the opposing
side walls defining a cavity forming the second purge air path
therebetween, and including strut orifices defined through the
side walls at locations radially outward from the outer flow
path wall for flow of the purge air out of the strut.
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