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METHOD AND APPARATUS FOR COOLING
COMBUSTOR LINER IN COMBUSTOR

FIELD OF THE INVENTION

[0001] The subject matter disclosed herein relates gener-
ally to turbine systems, and more particularly to methods and
apparatus for cooling combustor liners 1n combustors.

BACKGROUND OF THE INVENTION

[0002] Turbine systems are widely utilized 1n fields such as
power generation. For example, a conventional gas turbine
system 1ncludes a compressor, a combustor, and a turbine.
During operation of the turbine system, various components
in the system may be subjected to high temperature flows,
which can cause the components to fail. Since higher tem-
perature tlows generally result 1n increased performance, eifi-
ciency, and power output of the gas turbine system, the com-
ponents that are subjected to high temperature tlows must be
cooled to allow the gas turbine system to operate at increased
temperatures.

[0003] One such component that requires cooling during
operation 1s the combustor liner. Combustion generally takes
place within the combustor liner, thus subjecting the combus-
tor liner to high temperature tlows. In particular, the down-
stream end of the combustor liner may be a life-limiting
location for the combustor.

[0004] A typical combustor utilizes a flow sleeve surround-
ing the combustor liner, as well as an 1mpingement sleeve
surrounding a transition piece downstream of the combustor
liner, to create a tlow path. Cooling air or other working fluids
are flowed upstream through the tlow path to cool the com-
bustor liner. Further, additional cooling air or working tluid 1s
flowed 1nto the flow path through, for example, impingement
holes defined 1n the impingement sleeve and the flow sleeve.
This additional cooling air or working fluid 1s further intended
to cool the combustor liner. However, typical arrangements of
these holes result 1n significant pressure losses and uneven
cooling of the combustor liner.

[0005] Additional prior art solutions have utilized injection
sleeves mounted to the flow sleeves to cool the combustor
liner. These sleeves provide an additional generally upstream
flow of cooling air or working tluid to the tlow path. However,
these sleeves do not adequately cool the downstream end of
the combustor liner. Additionally, these sleeves occupy areas
of the tlow sleeve that could be utilized for, for example, late
lean mjection of fuel to the combustor system.

[0006] Thus, an improved apparatus and method for cool-
ing a combustor liner 1n a combustor would be desired 1n the
art. For example, an apparatus and method that cool the
combustor liner while minimizing resulting pressure losses
would be advantageous. Further, an apparatus and method
that provide relatively even cooling to the downstream end of
the combustor liner would be desired.

BRIEF DESCRIPTION OF THE INVENTION

[0007] Aspects and advantages of the invention will be set
forth 1n part 1n the following description, or may be obvious
from the description, or may be learned through practice of
the 1nvention.

[0008] In one embodiment, a sleeve assembly for a com-
bustor 1s disclosed. The combustor includes a transition piece
and an impingement sleeve at least partially surrounding the
transition piece and at least partially defining a generally
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annular flow path therebetween. The sleeve assembly
includes an inner sleeve configured for mounting to the tran-
sition piece, and an intermediate sleeve at least partially sur-
rounding the iner sleeve and configured to partially define
the flow path therebetween, the intermediate sleeve config-
ured for mounting to the impingement sleeve. The sleeve
assembly further includes an 1njection sleeve mounted to one
of the 1mmner sleeve or the intermediate sleeve, the 1njection
sleeve at least partially defining a flow channel configured to
flow working fluid therethrough.

[0009] In another embodiment, a combustor 1s disclosed.
The combustor includes a transition piece, and an 1mpinge-
ment sleeve at least partially surrounding the transition piece
and at least partially defining a generally annular tlow path
therebetween. The combustor further includes an injection
sleeve mounted to one of the transition piece or the impinge-
ment sleeve and positioned radially outward of the impinge-
ment sleeve, the 1injection sleeve at least partially defiming a
flow channel configured to flow working fluid to the tlow
path.

[0010] In another embodiment, a method for cooling a
combustor liner 1n a combustor 1s disclosed. The method
includes flowing a working tluid through a flow channel at
least partially defined by an injection sleeve. The 1njection
sleeve 1s mounted to one of a transition piece or an Impinge-
ment sleeve and positioned radially outward of the impinge-
ment sleeve, the impingement sleeve at least partially sur-
rounding the transition piece and at least partially defining a
generally annular flow path therebetween. The method fur-
ther includes exhausting the working fluid from the flow
channel into the flow path adjacent the combustor liner.
[0011] These and other features, aspects and advantages of
the present mvention will become better understood with
reference to the following description and appended claims.
The accompanying drawings, which are incorporated 1n and
constitute a part of this specification, illustrate embodiments
of the invention and, together with the description, serve to
explain the principles of the mnvention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] A full and enabling disclosure of the present mven-
tion, including the best mode thereof, directed to one of
ordinary skill in the art, 1s set forth in the specification, which
makes reference to the appended figures, 1n which:

[0013] FIG. 1 1s a schematic illustration of a gas turbine
system:
[0014] FIG. 21saside cutaway view ol various components

of a gas turbine system according to one embodiment of the
present disclosure;

[0015] FIG. 3 1s a perspective view of a portion of a com-
bustor including a transition piece, an impingement sleeve,
and an 1njection sleeve according to one embodiment of the
present disclosure;

[0016] FIG. 4 1s a perspective view of a sleeve assembly
according to one embodiment of the present disclosure;
[0017] FIG.S1sacross-sectional view of a sleeve assembly,
along the lines 5-5 as shown in FIG. 4, according to one
embodiment of the present disclosure; and

[0018] FIG. 61sacross-sectional view of a sleeve assembly
according to another embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE INVENTION

[0019] Reference now will be made 1n detail to embodi-
ments of the invention, one or more examples of which are
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illustrated 1n the drawings. Each example 1s provided by way
ol explanation of the invention, not limitation of the mven-
tion. In fact, 1t will be apparent to those skilled 1n the art that
various modifications and variations can be made in the
present invention without departing from the scope or spirit of
the invention. For instance, features 1llustrated or described as
part of one embodiment can be used with another embodi-
ment to yield a still further embodiment. Thus, 1t 1s intended
that the present mvention covers such modifications and
variations as come within the scope of the appended claims
and their equivalents.

[0020] FIG. 1 1s a schematic diagram of a gas turbine sys-
tem 10. The system 10 may include a compressor 12, a com-
bustor 14, and a turbine 16. Further, the system 10 may
include a plurality of compressors 12, combustors 14, and
turbines 16. The compressors 12 and turbines 16 may be
coupled by a shaft 18. The shaft 18 may be a single shait or a
plurality of shait segments coupled together to form shait 18.

[0021] As illustrated 1n FIG. 2, the combustor 14 1s gener-
ally fluidly coupled to the compressor 12 and the turbine 16.
The compressor 12 may include a diffuser 20 and a discharge
plenum 22 that are coupled to each other 1n fluid communi-
cation, so as to facilitate the channeling of a working fluid 24
to the combustor 14. As shown, at least a portion of the
discharge plenum 22 1s defined by an outer casing 25, such as
a compressor discharge casing. After being compressed in the
compressor 12, working fluid 24 may flow through the dii-
fuser 20 and be provided to the discharge plenum 22. The
working fluid 24 may then flow from the discharge plenum 22
to the combustor 14, wherein the working fluid 24 1s com-
bined with fuel from fuel nozzles 26. After mixing with the
tuel, the working fluid 24/fuel mixture may be 1gnited within
combustion chamber 28 to create hot gas tlow 30. The hot gas
flow 30 may be channeled through the combustion chamber
28 along a hot gas path 32 into a transition piece cavity 34 and
through a turbine nozzle 36 to the turbine 16.

[0022] The combustor 14 may comprise a hollow annular
wall configured to facilitate working tluid 24. For example,
the combustor 14 may include a combustor liner 40 disposed
within a flow sleeve 42 such that the tlow sleeve 42 at least
partially surrounds the combustor liner 40. The arrangement
of the combustor liner 40 and the flow sleeve 42, as shown 1n
FIG. 2, 1s generally concentric and may define an annular
passage or tlow path 44 therebetween. In certain embodi-
ments, the tlow sleeve 42 and the combustor liner 40 may
define a first or upstream hollow annular wall of the combus-
tor 14. The interior of the combustor liner 40 may define the
substantially cylindrical or annular combustion chamber 28
and at least partially define the hot gas path 32 through which
hot gas tlow 30 may be directed.

[0023] Downstream from the combustor liner 40 and the
flow sleeve 42, an impingement sleeve 50 may be coupled to
the flow sleeve 42. A transition piece 36 may be disposed
within the impingement sleeve 50, such that the impingement
sleeve 50 surrounds at least a portion of the transition piece
56. A concentric arrangement of the impingement sleeve 50
and the transition piece 56 may define an annular passage or
flow path 38 therebetween. The impingement sleeve 30 may
include a plurality of inlets 60, which may provide a flow path
for at least a portion of the working fluid 24 from the com-
pressor 12 through the discharge plenum 22 into the flow path
58. In other words, the impingement sleeve 50 may be perto-
rated with a pattern of openings to define a perforated annular
wall. Interior cavity 34 of the transition piece 36 may further
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define hot gas path 32 through which hot gas flow 30 from the
combustion chamber 28 may be directed 1nto the turbine 16.

[0024] As shown, the flow path 58 1s fluidly coupled to the
flow path 44. Thus, together, the flow paths 44 and 58 define
a flow path configured to provide working fluid 24 from the
compressor 12 and the discharge plenum 22 to the fuel
nozzles 26, while also cooling the combustor 14.

[0025] As discussed above, the turbine system 10, 1n opera-
tion, may intake working fluid 24 and provide the working
fluid 24 to the compressor 12. The compressor 12, which 1s
driven by the shaft 18, may rotate and compress the working
fluid 24. The compressed working fluid 24 may then be dis-
charged into the diffuser 20. The majority of the compressed
working fluid 24 may then be discharged from the compressor
12, by way of the diffuser 20, through the discharge plenum
22 and into the combustor 14. Additionally, a small portion
(not shown) of the compressed working fluid 24 may be
channeled downstream for cooling of other components of
the turbine engine 10.

[0026] As shown, the outer casing 25 defiming the discharge
plenum 22 may at least partially surround the impingement
sleeve 50 and the flow sleeve 42. A portion of the compressed
working tluid 24 within the discharge plenum 22 may enter
the tlow path 38 by way of the inlets 60. The working fluid 24
in the flow path 58 may then be channeled upstream through
flow path 44, such that the working fluid 24 1s directed over
the combustor liner 34. Thus, a tlow path 1s defined 1n the
upstream direction by tlow path 58 (formed by impingement
sleeve 50 and transition piece 56 ) and flow path 44 (formed by
flow sleeve 42 and combustor liner 40). Accordingly, tlow
path 44 may recerve working fluid 24 from flow path 38. The
working fluid 24 flowing through the flow path 44 may then
be channeled upstream towards the fuel nozzles 26, as dis-
cussed above.

[0027] As shown, the combustor liner 40 may include an
upstream portion 70 and a downstream end 72. The down-
stream end 72 may generally be that end of the combustor
liner 40 that 1s adjacent and, optionally, coupled to, the tran-
sition piece 56. The upstream portion 70 may generally by the
remainder of the combustor liner 40 other than the down-
stream end 72. The upstream portion 70 and downstream end
72 may generally have any suitable shape and size. Further,
any portion of the upstream portion 70 and/or the downstream
end 72 may have a suitable taper, 11 desired.

[0028] The combustor liner 40 may, during operation of the
system 10, require cooling. For example, hot gas flow 30 1n
the combustion chamber 28 may heat the combustor liner 40,
and the combustor liner 40 must thus be cooled to prolong the
life of the combustor liner 40, the combustor 14, and the
system 10 1n general. Specifically, the downstream end 72 of
the combustor liner 40 may be a life-limiting portion of the
combustor liner 40, and may thus require cooling. Further, 1n
some embodiments, the working tluid 24 flowing through the
flow path defined by flow paths 44 and 58 may, 1n some
embodiments, not be adequate to cool the downstream end 72
or the combustor liner 40 1n general.

[0029] Thus, the present disclosure 1s further directed to an
injection sleeve 100 and a sleeve assembly 102. The injection
sleeve 100 according to the present disclosure may provide
working fluid 24 to the tlow path defined by tlow paths 44 and
58, thus enabling cooling of various components of the com-
bustor 14, such as the transition piece 36, impingement sleeve
50, combustor liner 40, and flow sleeve 42. For example, 1n
exemplary embodiments, the injection sleeve 100 may pro-
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vide working fluid to the tlow path adjacent the combustor
liner 40, such that the working fluid 24 may cool the combus-
tor liner 40. Specifically, in exemplary embodiments, the
injection sleeve 100 may beneficially provide the working
fluid 24 adjacent the downstream end 72 of the combustor
liner 40, such that the working fluid 24 may cool the down-
stream end 72 of the combustor liner 40.

[0030] As shown in FIGS. 2 and 3, 1n some embodiments,
an 1njection sleeve 100 according to the present disclosure
may 1tself be utilized with an 1impingement sleeve 50 and
transition piece 56 of a combustor 14. In other embodiments,
as shown 1n FIGS. 4 through 6, the mjection sleeve 100 may
be 1ncorporated into a sleeve assembly 102, which may be
utilized with an impingement sleeve 50 and transition piece
56 of a combustor 14.

[0031] Thus, as shown 1 FIGS. 2 and 3, injection sleeve
100 may be positioned generally radially outward of the
impingement sleeve 50. For example, the injection sleeve 100
may, 1n exemplary embodiments, at least partially surround
the impingement sleeve 50. In other embodiments, the 1njec-
tion sleeve 100 may be positioned radially outward and
upstream of the impingement sleeve 50 1n the direction of
flow of the working tluid 24 through the flow path.

[0032] Thus, the mnjection sleeve 100 may at least partially
define a flow channel 104, or a plurality of flow channels 104,
therethrough. The flow channels 104 may be configured to
flow working fluid 24 to the flow path defined by tflow paths 44
and 38. The flow channels 104 may, for example, further be
defined by the impingement sleeve 50.

[0033] The injection sleeve 100 may be mounted to one of
the transition piece 56 or the impingement sleeve 30. For
example, a plurality of supports 106, such as struts, spacers,
or other suitable support devices, may be utilized between the
injection sleeve 100 and the transition piece 56 or the
impingement sleeve 50 to mount the imjection sleeve 100
thereon while allowing the injection sleeve 100 to at least
partially define flow channels 104.

[0034] Inexemplary embodiments, the injection sleeve 100
may be mounted to the impingement sleeve 50. Further, in
some exemplary embodiments, the injection sleeve may be
mounted to a forward sleeve portion 108 of the impingement
sleeve 50. The forward sleeve portion 108 may be the gener-
ally upstream portion of the impingement sleeve 50 or an
upstream extension of the impingement sleeve 50 that 1s
mounted to the upstream end of the impingement sleeve 50.

[0035] As shown in FIGS. 4 through 6, 1n other embodi-
ments, the injection sleeve 100 may be included 1n sleeve
assembly 102. The sleeve assembly 102 may include an 1inner

sleeve 112, an mtermediate sleeve 114, and an injection
sleeve 100.

[0036] The mner sleeve 112 may be configured for mount-
ing to the transition piece 56. Thus, the inner sleeve 112 may
have a size and shape generally similar to the size and shape
of the upstream portion of the transition piece 56, such that
the inner sleeve 112 may be mounted to the transition piece
56. The inner sleeve 112 may be mounted to the transition
piece 56 using any suitable mounting devices or apparatus,
including, for example, mechanical fasteners and/or welding.

When mounted to the transition piece 56, the inner sleeve 112
may further define the hot gas path 32 and the flow path
defined by tlow paths 44 and 58.

[0037] The intermediate sleeve 114 may at least partially
surround the inner sleeve 112. Further, the intermediate
sleeve 114 may be mounted to the mner sleeve 112 through
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the use of suitable supports, as discussed with regard to
mounting of the injection sleeve 100. The intermediate sleeve
114 may be configured for mounting to the impingement
sleeve 50. Further, 1n exemplary embodiments, the impinge-
ment sleeve 50 may include forward sleeve portion 108, and
the intermediate sleeve 114 may be configured for mounting
to the forward sleeve portion 108. Thus, the intermediate
sleeve 114 may have a size and shape generally similar to the
s1ze and shape of the upstream portion of the impingement
sleeve 50 or the forward sleeve portion 106, such that the
intermediate sleeve 114 may be mounted to the impingement
sleeve 50. The intermediate sleeve 114 may be mounted to the
impingement sleeve 50 using any suitable mounting devices
or apparatus, mncluding, for example, mechanical fasteners
and/or welding. When mounted to the impingement sleeve
50, the mtermediate sleeve 114 may further define the flow
path defined by tlow paths 44 and 38.

[0038] Injection sleeve 100 may be positioned generally
radially outward of the intermediate sleeve 114. For example,
the 1njection sleeve 100 may, 1n exemplary embodiments, at
least partially surround the intermediate sleeve 114. In other
embodiments, the mjection sleeve 100 may be positioned
radially outward and upstream of the intermediate sleeve 114
in the direction of flow of the working fluid 24 through the
flow path when the sleeve assembly 102 1s mounted in a
combustor 14.

[0039] Thus, the 1mnjection sleeve 100 may at least partially
define flow channel 104, or a plurality of flow channels 104,
therethrough. The tlow channels 104 may be configured to
flow working fluid 24 therethrough, such as to the flow path
defined by flow paths 44 and 58 when the sleeve assembly 102
1s mounted in a combustor 14. The flow channels 104 may, for
example, further be defined by the intermediate sleeve 114.

[0040] The mnjection sleeve 100 may be mounted to one of
the mner sleeve 112 or the intermediate sleeve 114. For
example, a plurality of supports 106, such as struts, spacers,
or other suitable support devices, may be utilized between the
injection sleeve 100 and the 1nner sleeve 112 or the interme-
diate sleeve 114 to mount the injection sleeve 100 thereon
while allowing the injection sleeve 100 to at least partially
define flow channels 104. In exemplary embodiments, the

injection sleeve 100 may be mounted to the intermediate
sleeve 114.

[0041] As shown in FIGS. 3 through 6, the injection sleeve
100 according to the present disclosure may define a tlow
channel 104 or a plurality of flow channels 104 therethrough.
In exemplary embodiments, as shown i FIGS. 3 through 5,
the flow channel 104 may be a generally annular tlow channel
104. In these embodiments, the supports 106 mounting the
injection sleeve 100 to the impingement sleeve 50 or the
intermediate support 114 may be of a suitable size and shape,
and 1n suitable positions, to minimize interference with the
flow of working fluid 24 through the flow channel 104, such
that the flow channel 104 acts as an annular plenum. Thus,
working fluid 24 flowing through the flow channel 104 may
be free to tlow annularly within any portion of the annular
flow channel 104 before being exhausted into the tlow path.

[0042] Inother embodiments, as shown in FIG. 6, the injec-
tion sleeve 100 may further define a plurality of flow channels
104, and the flow channels 104 may be disposed in a generally
annular array. In these embodiments, the supports 106 mount-
ing the mjection sleeve 100 to the impingement sleeve 50 or
the intermediate support 114 may be of a suitable size and
shape, and 1n suitable positions, to generally 1solate the tlow
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channels 104 from each other, such working fluid 24 flowing
through a flow channel 104 cannot flow 1nto another flow
channel 104 before being exhausted into the flow path.

[0043] As shown in FIG. 2, working fluid 24 flowed
through a flow channel 104 may be exhausted from the flow
channel 104 into the flow path defined by flow paths 44 and
58. This flow path may define an axial flow direction 120 (see
FIGS. § and 6). Working fluid 24 exhausted into the flow path
may flow generally upstream along the axial flow direction

120.

[0044] In some embodiments, as shown in FIG. 2, flow
channel 104 may be configured such that working fluid 24
flowing through the flow channel 104 i1s exhausted from the
flow channel 104 generally along the axial flow direction 120.
In these embodiments, outlet 122 of flow channel 104 1s
positioned generally along the axial flow direction 120, such
that working fluid 24 exhausted through the outlet 122 1s
flowing generally along the axial flow direction 120.

[0045] In other embodiments, as shown 1in FIGS. 5 and 6,
flow channel 104 may be configured such that working fluid
24 tflowing through the tlow channel 104 1s exhausted from
the flow channel 104 generally at an angle 124 to the axial
flow direction 120. Angle 124 may be defined for the flow
with respect to a radial direction from the axial flow direction
120, such that flow at an angle 124 01 90° 1s flow 1n a generally
radial direction and generally perpendicular to the axial flow
direction 120. For example, 1n some embodiments, the angle
124 may be in the range between approximately 0° and
approximately 45° from the axial flow direction. In these
embodiments, outlet 122 of flow channel 104 1s positioned
with respect to the axial tflow direction 120 such that working,
fluid 24 exhausted through the outlet 122 1s flowing generally
at angle 124 from the axial flow direction 120. It should be
understood, however, that the present disclosure 1s not limited
to tlows at certain angles as discussed above, and rather that
flows at any suitable angles are within the scope and spirit of
the present disclosure.

[0046] Advantageously, exhausting of the working fluid 24
in the axial flow direction 120 or at a certain angle 124 from
the axial flow direction may reduce the pressure drop that
results from the working fluid 24 being flowed to the flow
path. For example, an angle 124 may be determined for sys-
tem 10 that provides optimal cooling of the various compo-
nents of the combustor 14, such as of the combustor liner 40,
while also minimizing the resultant pressure drop. Cooling,
and pressure drop may be balanced and correlated as desired
or required using angle 124.

[0047] As discussed above, mm exemplary embodiments,
flow channel 104 may be configured to tlow working fluid 24
to the flow path adjacent the combustor liner 40. For example,
the outlet 122 of the tflow channel 104 may be positioned such
that working fluid 24 exhausted from the flow channel 104
through the outlet 122 1s exhausted adjacent to the combustor
liner 40. In exemplary embodiments, the working flud 24
may be flowed to the flow path adjacent the downstream end
72 of the combustor liner 40, advantageously providing addi-
tional cooling of the downstream end 72 and preventing or
reducing the likelihood of the downstream end failing. Alter-
natively, the working fluid 24 may be tlowed to the flow path
adjacent the upstream portion 70 of the combustor liner 40.

[0048] Asshownin FIG. 2, 1n exemplary embodiments, the
injection sleeve 100 may be configured for, and may further
be, mounted to the flow sleeve 42. For example, upstream end
130 of the myjection sleeve 100 may be sized and shaped for
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mounting to the tlow sleeve 42. When the injection sleeve 100
1s mounted in the combustor 14, the upstream end 130 may be
mounted to the tlow sleeve 42 using any suitable mounting
devices or apparatus, including, for example mechanical fas-
teners and/or welding. Mounting of the injection sleeve 100 to
the flow sleeve 42 may prevent working fluid 24 ﬂowmg
through flow channels 104 to the flow path from escaping
from the flow channels 104 and tlow path.

[0049] The present disclosure i1s further directed to a
method for cooling a combustor liner 40. The method may
include, for example, tlowing a working fluid 24 through a
flow channel 104, or a plurality of flow channels 104, at least
partially defined by an injection sleeve 100 as discussed
above. The method further includes exhausting the working
fluid 24 from the flow channel 104 or flow channels 104 into
a tlow path adjacent the combustor liner 40, as discussed
above.

[0050] Thus, the injection sleeve 100 and the method of the
present disclosure may, in exemplary embodiments, allow
pressure losses associate with cooling of the various compo-
nents of the combustor 14 to be reduced and/or optimized.
Further, the present injection sleeve 100 and the method may
allow for cooling of the downstream end 72 of the combustor
liner 40, which may be a life-limiting component of the
combustor liner 40, the combustor 14, and/or the system 10 1n
general. Additionally, the present injection sleeve 100 and
method may allow downstream portions of the flow sleeve 42
to be utilized for purposes other than cooling, such as, for
example, for late lean ijection of fuel to the system 10.
[0051] This written description uses examples to disclose
the imvention, including the best mode, and also to enable any
person skilled in the art to practice the mvention, including
making and using any devices or systems and performing any
incorporated methods. The patentable scope of the invention
1s defined by the claims, and may include other examples that
occur to those skilled i the art. Such other examples are
intended to be within the scope of the claims 1f they include
structural elements that do not differ from the literal language
of the claims, or if they include equivalent structural elements
with 1nsubstantial differences from the literal languages of
the claims.

What 1s claimed 1s:

1. A combustor comprising;:

a transition piece;

an 1mpingement sleeve at least partially surrounding the
transition piece and at least partially defining a generally
annular tlow path therebetween; and,

an 1njection sleeve mounted to one of the transition piece or
the impingement sleeve and positioned radially outward
of the impingement sleeve, the 1njection sleeve at least
partially defining a flow channel configured to tlow
working fluid to the flow path.

2. The combustor of claim 1, wherein the injection sleeve 1s
mounted to the impingement sleeve.

3. The combustor of claim 1, wherein the impingement
sleeve comprises a forward sleeve portion, and wherein the
injection sleeve 1s mounted to the forward sleeve portion.

4. The combustor of claim 1, wherein the tlow path defines
an axial flow direction, and wherein the flow channel i1s con-
figured such that working fluid flowing through the tlow
channel 1s exhausted from the flow channel at an angle 1n the
range between approximately 0° and approximately 45° from
the axial flow direction.
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5. The combustor of claim 1, wherein the flow channel 1s a
generally annular flow channel.

6. The combustor of claim 1, wherein the 1njection sleeve
turther defines a plurality of flow channels, the plurality of
flow channels disposed 1n a generally annular array.

7. The combustor of claim 1, wherein the combustor fur-
ther comprises a combustor liner and a flow sleeve at least
partially surrounding the combustor liner, the combustor liner
and flow sleeve further defining the flow path.

8. The combustor of claim 7, wherein the flow channel 1s
configured to flow working tluid to the flow path adjacent the
combustor liner, cooling the combustor liner.

9. The combustor of claim 7, wherein the 1injection sleeve 1s
turther mounted to the flow sleeve.

10. A sleeve assembly for a combustor, the combustor
comprising a transition piece and an impingement sleeve at
least partially surrounding the transition piece and at least
partially defining a generally annular flow path therebetween,
the sleeve assembly comprising:

an 1nner sleeve configured for mounting to the transition
piece;

an intermediate sleeve at least partially surrounding the
iner sleeve and configured to partially define the flow

path therebetween, the intermediate sleeve configured
for mounting to the impingement sleeve; and,

an 1njection sleeve mounted to one of the inner sleeve or the
intermediate sleeve, the injection sleeve at least partially
defining a flow channel configured to flow working fluid

therethrough.

11. The sleeve assembly of claim 10, wherein the 1njection
sleeve 1s mounted to the intermediate sleeve.

12. The sleeve assembly of claim 10, wherein the interme-
diate sleeve 1s configured for mounting to a forward sleeve
portion of the impingement sleeve.
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13. The sleeve assembly of claim 10, wherein the flow path
defines an axial flow direction, and wherein the flow channel
1s configured such that working fluid flowing through the flow
channel 1s exhausted from the flow channel at an angle 1n the
range between approximately 0° and approximately 45° from
the axial flow direction.

14. The sleeve assembly of claim 10, wherein the flow
channel 1s a generally annular flow channel.

15. The sleeve assembly of claim 10, wherein the injection
sleeve further defines a plurality of flow channels, the plural-
ity of flow channels disposed 1n a generally annular array.

16. A method for cooling a combustor liner 1n a combustor,

the method comprising:
flowing a working fluid through a flow channel at least
partially defined by an imjection sleeve, the imjection
sleeve mounted to one of a transition piece or an
impingement sleeve and positioned radially outward of
the impingement sleeve, the impingement sleeve at least
partially surrounding the transition piece and at least
partially defining a generally annular flow path therebe-

tween;

exhausting the working fluid from the flow channel 1nto the

flow path adjacent the combustor liner.

17. The method of claim 16, wherein the flow path defines
an axial flow direction, and wherein the working fluid 1s
exhausted from the flow channel at an angle 1n the range
between 0° and 45° from the axial flow direction.

18. The method of claim 16, wherein the 1njection sleeve 1s
mounted to the impingement sleeve.

19. The method of claim 16, wherein the flow channel 1s a
generally annular flow channel.

20. The method of claim 16, wherein the mjection sleeve
turther defines a plurality of flow channels, the plurality of
flow channels disposed 1n a generally annular array.
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