EP 4 563 888 A2

(19)

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
04.06.2025 Bulletin 2025/23

(21) Application number: 25171117.2

(22) Date of filing: 11.03.2024

(11) EP 4 563 888 A2

EUROPEAN PATENT APPLICATION

(51) International Patent Classification (IPC):
F23R 3/06 (20060

(52) Cooperative Patent Classification (CPC):
F23R 3/06; F23R 3/26; F23R 2900/00002

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB
GRHRHUIEISITLILT LU LV MC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR

(30) Priority: 20.03.2023 US 202318186518

(62) Document number(s) of the earlier application(s) in
accordance with Art. 76 EPC:
24162798.3 / 4 435 325

(71) Applicant: General Electric Company
Cincinnati, Ohio 45215 (US)

(72) Inventors:
* GIRIDHARAN, Manampathy
Evendale, 45215 (US)
* NAIK, Pradeep
Evendale, 45215 (US)
* BENJAMIN, Michael
Evendale, 45215 (US)

(74) Representative: Openshaw & Co.
8 Castle Street
Farnham, Surrey GU9 7HR (GB)

(54)

(57) A combustor (80) having a casing (78), an inner
liner, an outer liner (82b), a compressed air passageway
(88), a combustion chamber (86) and at least one dilution
passage (120). The compressed air passageway (88)
being formed between the casing (78), the inner liner
(82a) and the outer liner (82b). The combustion chamber
(86) being at least partially defined by the inner liner (82a)

COMBUSTOR WITH A DILUTION PASSAGE

and the outer liner (82b). The at least one dilution pas-
sage (120) extending through at least one of the inner
liner (82a) orthe outerliner (82b). The atleast one dilution
passage (120) extending between an inlet (126) fluidly
coupled to the compressed air passageway (88) and a
dilution hole (122) fluidly coupled to the combustion
chamber (86).
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Description
TECHNICAL FIELD

[0001] The present subject matter relates generally to
acombustor, and more specifically to a combustor having
aliner, and a dilution passage extending through the liner.

BACKGROUND

[0002] Gas turbine engines are driven by a flow of
combustion gases passing through the engine to rotate
a multitude of turbine blades. A combustor can be pro-
vided within the gas turbine engine and is fluidly coupled
with a turbine into which the combusted gases flow.
[0003] Hydrocarbon fuels are commonly used in the
combustor of a gas turbine engine. Generally, air and fuel
are fed separately to the combustor, until they are mixed,
and the mixture is combusted to produce hot combustion
gas. The combustion gas is then fed to a turbine where it
rotates the turbine to produce power. By-products of the
hydrocarbon fuel combustion typically include nitrogen
oxide and nitrogen dioxide (collectively called NO, ), car-
bon monoxide (CO), unburned hydrocarbon (UHC) (e.g.,
methane and volatile organic compounds that contribute
to the formation of atmospheric ozone), and other oxides,
including oxides of sulfur (e.g., SO, and SO,).

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] A full and enabling disclosure of the present
disclosure, including the best mode thereof, directed to
one of ordinary skill in the art, is set forth in the specifica-
tion, which makes reference to the appended figures, in
which:

FIG. 1 is a schematic of a gas turbine engine.

FIG. 2 is a schematic of a cross-section view taken
alongline lI-1l of FIG. 1 of a combustion section of the
gas turbine engine, the combustion section have a
combustor centerline.

FIG. 3 is a schematic of a side cross-sectional view
taken along line -1l of FIG. 2 of a combustor in the
combustion section having a liner, a casing, a com-
pressed air passageway formed between the liner
and the casing, a dilution passage formed along the
liner, and a baffle provided within the compressed air
passageway and occluding a compressed airflow to
the dilution passage.

FIG. 4 is a schematic side cross-sectional view of the
baffle taken along line V-1V of FIG. 3, further illus-
trating the baffle in an open position.

FIG. 5 is a schematic side cross-sectional of the
baffle of FIG. 3, further illustrating the baffle in a
closed position.

FIG. 6 is a schematic transverse cross-sectional
view of the combustor taken along line VI-VI of
FIG. 3, further illustrating two baffles circumferen-
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tially extending across respective portions of the
liner.

FIG. 7 is a schematic side cross-sectional view of an
exemplary baffle for a combustor suitable for use as
the combustor of FIG. 3, the baffle being movable
along the axial direction of a mean centerline of the
combustor.

FIG. 8 is a schematic side cross-sectional view of an
exemplary baffle for a combustor suitable for use as
the combustor of FIG. 3, the baffle being radially
inclined at a radial baffle angle with respect to a
mean centerline of the combustor.

FIG. 9is a schematic top-down view of an exemplary
baffle for a combustor suitable for use as the com-
bustor of FIG. 3, the baffle occluding the compressed
airflow to a set of axially-spaced dilution passages
and including a circumferential baffle angle with
respect to a mean centerline of the combustor.
FIG. 10 is a schematic top-down view of an exemp-
lary baffle for a combustor suitable for use as the
combustor of FIG. 3, the including a circumferential
baffle angle with respect to a mean centerline of the
combustor.

FIG. 11is aschematic side cross-sectional view of an
exemplary baffle for a combustor suitable for use as
the combustor of FIG. 3, the combustor including a
first channel and a second channel, with the baffle
being pivotable about a static arm to occlude the
compressed airflow to the first channel, the baffle
being in a first position.

FIG. 12 is a schematic side cross-sectional view of
the exemplary baffle of FIG. 11, the baffle being in a
second position.

FIG. 13 is a schematic side cross-sectional view of
an exemplary baffle for a combustor suitable for use
as the combustor of FIG. 3, the combustor including
a first channel and a second channel, with the baffle
being pivotable about a static arm to occlude the
compressed airflow to the first channel or the second
channel.

FIG. 14 is a schematic side cross-sectional view of
an exemplary set of baffles within a combustor sui-
table for as the combustor of FIG. 3, the two baffles
being dependently movable.

FIG. 15 is a schematic side cross-sectional view of
an exemplary set of baffles within a combustor sui-
table for as the combustor of FIG. 3, the two baffles
being independently movable.

FIG. 16 is a schematic side cross-sectional view of
an exemplary set of baffles within a combustor sui-
table for as the combustor of FIG. 3, the combustor
including a mean centerline thatis non-parallel to the
combustor centerline.

FIG. 17 is a schematic transverse cross-sectional
view of an exemplary combustor suitable for use as
the combustor of FIG. 3, further including two baffles
provided at varying radial heights from a mean cen-
terline of the combustor.
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DETAILED DESCRIPTION

[0005] Aspects of the disclosure described herein are
directed to a combustor. The combustor includes a com-
bustion chamber at least partially defined by a dome wall,
a casing, an inner liner and an outer liner. A compressed
air passageway is formed between the casing, the inner
liner and the outer liner. A set of dilution passages extend
through at least one of the inner liner or the outer liner
fluidly coupling the compressed air passageway to the
combustion chamber. A baffle is provided in a portion of
the compressed air passage. The baffle is movable to
occlude a compressed air within the compressed air
passageway to at least a portion of the set of dilution
passages. As used herein, the term occlude is defined as
to stop, limit, or otherwise constrict a flow of air from a first
passage from entering a second passage.

[0006] For purposes of illustration, the present disclo-
sure will be described with respect to a gas turbine
engine. It will be understood, however, that aspects of
the disclosure described herein are not so limited and that
a combustor as described herein can be implemented in
engines, including but not limited to turbojet, turboprop,
turboshaft, and turbofan engines. Aspects of the disclo-
sure discussed herein may have general applicability
within non-aircraft engines having a combustor, such
as other mobile applications and non-mobile industrial,
commercial, and residential applications.

[0007] The word "exemplary" is used herein to mean
"serving as an example, instance, or illustration." Any
implementation described herein as "exemplary" is not
necessarily to be construed as preferred or advanta-
geous over other implementations. Additionally, unless
specifically identified otherwise, all embodiments de-
scribed herein should be considered exemplary.

[0008] As used herein, the terms "first", "second", and
"third" may be used interchangeably to distinguish one
component from another and are not intended to signify
location or importance of the individual components.
[0009] The terms "forward" and "aft" refer to relative
positions within a gas turbine engine or vehicle, and refer
to the normal operational attitude of the gas turbine
engine or vehicle. For example, with regard to a gas
turbine engine, forward refers to a position closer to an
engine inlet and aft refers to a position closer to an engine
nozzle or exhaust.

[0010] As used herein, the term "upstream" refers to a
direction that is opposite the fluid flow direction, and the
term "downstream" refers to a direction thatis in the same
direction as the fluid flow. The term "fore" or "forward"
means in front of something and "aft" or "rearward"
means behind something. For example, when used in
terms of fluid flow, fore/forward can mean upstream and
aft/rearward can mean downstream.

[0011] The term "fluid" may be a gas or a liquid. The
term "fluid communication" means that a fluid is capable
of making the connection between the areas specified.
[0012] Additionally, as used herein, the terms "radial"
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or "radially" refer to a direction away from a common
center. Forexample, in the overall context of a gas turbine
engine, radial refers to a direction along a ray extending
between a center longitudinal axis of the engine and an
outer engine circumference.

[0013] All directional references (e.g., radial, axial,
proximal, distal, upper, lower, upward, downward, left,
right, lateral, front, back, top, bottom, above, below,
vertical, horizontal, clockwise, counterclockwise, up-
stream, downstream, forward, aft, etc.) are only used
foridentification purposes to aid the reader’s understand-
ing of the present disclosure, and do not create limita-
tions, particularly as to the position, orientation, or use of
aspects of the disclosure described herein. Connection
references (e.g., attached, coupled, connected, and
joined) are to be construed broadly and can include
intermediate structural elements between a collection
of elements and relative movement between elements
unless otherwise indicated. As such, connection refer-
ences do not necessarily infer that two elements are
directly connected and in fixed relation to one another.
The exemplary drawings are for purposes of illustration
only and the dimensions, positions, order and relative
sizes reflected in the drawings attached hereto can vary.
[0014] The singular forms "a", "an", and "the" include
plural references unless the context clearly dictates
otherwise. Furthermore, as used herein, the term "set"
or a "set" of elements can be any number of elements,
including only one.

[0015] Approximating language, as used herein
throughout the specification and claims, is applied to
modify any quantitative representation that could permis-
sibly vary without resulting in a change in the basic
function to which it is related. Accordingly, a value mod-
ified by aterm orterms, such as "about", "approximately”,
"generally", and "substantially", are notto be limited to the
precise value specified. In at least some instances, the
approximating language may correspond to the precision
of aninstrument for measuring the value, or the precision
of the methods or machines for constructing or manu-
facturing the components and/or systems. In at least
some instances, the approximating language may cor-
respond to the precision of an instrument for measuring
the value, or the precision of the methods or machines for
constructing or manufacturing the components and/or
systems. For example, the approximating language
may refer to being withina 1, 2, 4, 5, 10, 15, or 20 percent
margin in either individual values, range(s) of values
and/or endpoints defining range(s) of values. Here and
throughout the specification and claims, range limitations
are combined and interchanged, such ranges are identi-
fied and include all the sub-ranges contained therein
unless context or language indicates otherwise. For ex-
ample, all ranges disclosed herein are inclusive of the
endpoints, and the endpoints are independently combin-
able with each other.

[0016] FIG. 1 is a schematic view of a gas turbine
engine 10. As a non-limiting example, the gas turbine
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engine 10 can be used within an aircraft. The gas turbine
engine 10 can include, at least, a compressor section 12,
acombustion section 14, and aturbine section 16 in serial
flow arrangement. A drive shaft 18 rotationally couples
the compressor and turbine sections 12, 16, such that
rotation of one affects the rotation of the other, and
defines a rotational axis or engine centerline 21 for the
gas turbine engine 10.

[0017] The compressor section 12 can include a low-
pressure (LP) compressor 22, and a high-pressure (HP)
compressor 24 serially fluidly coupled to one another.
The turbine section 16 can include an LP turbine 26, and
an HP turbine 28 serially fluidly coupled to one another.
The drive shaft 18 can operatively couple the LP com-
pressor 22, the HP compressor 24, the LP turbine 26 and
the HP turbine 28 together. Alternatively, the drive shaft
18 can include an LP drive shaft (not illustrated) and an
HP drive shaft (not illustrated). The LP drive shaft can
couple the LP compressor 22 to the LP turbine 26, and the
HP drive shaft can couple the HP compressor 24 to the
HP turbine 28. An LP spool can be defined as the com-
bination of the LP compressor 22, the LP turbine 26, and
the LP drive shaft such that the rotation of the LP turbine
26 can apply a driving force to the LP drive shaft, whichin
turn can rotate the LP compressor22. An HP spool can be
defined as the combination of the HP compressor 24, the
HP turbine 28, and the HP drive shaft such that the
rotation of the HP turbine 28 can apply a driving force
to the HP drive shaft which in turn can rotate the HP
compressor 24.

[0018] The compressor section 12 can include a plur-
ality of axially spaced stages. Each stage includes a set of
circumferentially-spaced rotating blades and a set of
circumferentially-spaced stationary vanes. The com-
pressor blades for a stage of the compressor section
12 can be mounted to a disk, which is mounted to the
drive shaft 18. Each set of blades for a given stage can
have its own disk. The vanes of the compressor section
12 can be mounted to a casing which can extend circum-
ferentially about the gas turbine engine 10. It will be
appreciated that the representation of the compressor
section 12 is merely schematic and that there can be any
number of stages. Further, it is contemplated, that there
can be any other number of components within the
compressor section 12.

[0019] Similar to the compressor section 12, the tur-
bine section 16 can include a plurality of axially spaced
stages, with each stage having a set of circumferentially-
spaced, rotating blades and a set of circumferentially-
spaced, stationary vanes. The turbine blades for a stage
of the turbine section 16 can be mounted to a disk whichis
mounted to the drive shaft 18. Each set of blades for a
given stage can have its own disk. The vanes of the
turbine section can be mounted to the casing in a cir-
cumferential manner. It is noted that there can be any
number of blades, vanes and turbine stages as the illu-
strated turbine section is merely a schematic representa-
tion. Further, it is contemplated, that there can be any
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other number of components within the turbine section
16.

[0020] The combustion section 14 can be provided
serially between the compressor section 12 and the
turbine section 16. The combustion section 14 can be
fluidly coupled to at least a portion of the compressor
section 12 and the turbine section 16 such that the
combustion section 14 at least partially fluidly couples
the compressor section 12 to the turbine section 16. As a
non-limiting example, the combustion section 14 can be
fluidly coupled to the HP compressor 24 at an upstream
end of the combustion section 14 and to the HP turbine 28
at a downstream end of the combustion section 14.
[0021] During operation of the gas turbine engine 10,
ambient or atmospheric air is drawn into the compressor
section 12 via a fan (not illustrated) upstream of the
compressor section 12, where the air is compressed
defining a pressurized air. The pressurized air can then
flow into the combustion section 14 where the pressur-
ized air is mixed with fuel and ignited, thereby generating
combustion gases. Some work is extracted from these
combustion gases by the HP turbine 28, which drives the
HP compressor 24. The combustion gases are dis-
charged into the LP turbine 26, which extracts additional
work to drive the LP compressor 22, and the exhaust gas
is ultimately discharged from the gas turbine engine 10
via an exhaust section (notillustrated) downstream of the
turbine section 16. The driving of the LP turbine 26 drives
the LP spool to rotate the fan (not illustrated) and the LP
compressor 22. The pressurized airflow and the combus-
tion gases can together define a working airflow that flows
through the fan, compressor section 12, combustion
section 14, and turbine section 16 of the gas turbine
engine 10.

[0022] FIG. 2 depicts a cross-section view of the com-
bustion section 14 taken along line Il-ll of FIG. 1. The
combustion section 14 includes a combustor 80 having a
set of fuel cups 76 disposed around a combustor center-
line 36. The combustor centerline 36 can be in-line with,
offset from, parallel to, or non-parallel to the engine
centerline 21 of the gas turbine engine 10 (FIG. 1).
The combustor centerline 36 can be a centerline for an
entirety of the combustion section 14, a single combustor,
or a set of combustors that are arranged about the
combustor centerline 36.

[0023] The combustor80 can have a can, can-annular,
or annular arrangement depending on the type of engine
in which the combustor 80 is located. In a non-limiting
example, an annular arrangement is illustrated and dis-
posed within a casing 78. The combustor 80 is defined by
a liner 82 including an outer liner 82a and an inner liner
82b concentric with respect to each other and annular
about the combustor centerline 36. The combustor 80
includes a dome assembly 84 including a dome wall 90.
The dome wall 90, the outer liner 82a and the inner liner
82b, together, at least partially define a combustion
chamber 86. The combustion chamber 86 is annular
about the combustor centerline 36.



7 EP 4 563 888 A2 8

[0024] At least one fuel cup 76, illustrated as multiple
fuel injectors annularly arranged about the combustor
centerline 36, is fluidly coupled to the combustion cham-
ber 86. A compressed air passageway 88 can be defined
at least in part by both the liner 82 and the casing 78.
[0025] The atleast one fuel cup 76 is included within a
plurality of fuel cups 76. Each fuel cup 76 can include a
fuel cup centerline 34 that extends into the page. Each
fuel cup centerline 34 can be arranged along a circum-
ferential line 70. Alternatively, one or more fuel cups 76
can be offset from the circumferential line 70. Addition-
ally, the fuel cups 76 can be arranged such that the fuel
cup centerlines 34 form a pattern relative to, but not
necessarily on, the circumferential line 70.

[0026] FIG. 3 depicts a cross-section view taken along
line IlI-1Il of FIG. 2 illustrating the combustion section 14.
The fuel cup 76 can be coupled to and disposed within the
dome assembly 84. The fuel cup 76 can include a flare
cone 104 and a swirler 112. The flare cone 104 includes
anoutlet 96 of the fuel cup 76 directly fluidly coupled to the
combustion chamber 86. The fuel cup 76 is fluidly
coupled to a fuel inlet 98 via a linear passageway 100.
[0027] Boththe outerandinnerliners 82a, 82b have an
outer surface 106 and an inner surface 108. The inner
surface 108 at least partially defining the combustion
chamber 86. The liner 82 can be made of one continuous
monolithic portion or be multiple monolithic portions as-
sembled together to define the outer and inner liners 82a,
82b. By way of non-limiting example, the outer surface
106 can define a first piece of the liner 82 while the inner
surface 108 can define a second piece of the liner 82 that
when assembled together form the liner 82. It is further
contemplated that the liner 82 can be any type of liner 82,
including but not limited to a single wall or a double walled
liner or a tile liner. An ignitor 110 can be provided at the
liner 82 and fluidly coupled to the combustion chamber
86, at any location.

[0028] When viewed from an axial plane extending
from the combustor centerline 36 (FIG. 2) and passing
through a center point of the fuel cup 76, a mean center-
line 124, lying in the axial plane, extends through the
combustion chamber 86 equidistant between the inner
liner 82b and the outer liner 82a. The mean centerline 124
can begin at or be radially offset from the fuel cup center-
line 34 (FIG. 2) at the outlet 96.

[0029] The compressed air passageway 88 is formed
between the outer surface 106 of the outer liner 82a and
the inner liner 82b, and opposing portions of the casing
78. Afirst set of dilution passages 92 can extend through
the dome wall 90 and exhaust to the combustion chamber
86. A second set of dilution passages 120 can extend
through at least one of the inner liner 82b and the outer
liner 82a. Each dilution passage of the second set of
dilution passages 120 includes an inlet 126 provided on
the outer surface 106 and a dilution hole 122 provided on
the inner surface 108. The second set of dilution pas-
sages 120 fluidly couple the compressed air passageway
88 to the combustion chamber 86

10

15

20

25

30

35

40

45

50

55

[0030] Asetofbaffles 130is provided within a portion of
the compressed air passageway 88 axially aligned with at
least a portion of the second set of dilution passages 120.
Each baffle of the set of baffles 130 are operably coupled
to an arm 132. The arm 132 is operably coupled to an
actuator 136. As used herein, the actuator 136 can be any
suitable device used to translate the arm in at least one
direction. As a non-limiting example, the actuator 136 can
be an AC or DC motor, a DC motor, a pneumatic pump, an
engine, a hydraulic pump, an electromagnetic actuator, a
piezoelectric motor, or an electromechanical motor.
While two baffles are illustrated, it will be appreciated
that the set of baffles 130 can include any number of one
or more baffles. Further, while illustrated as being pro-
vided radially outward from both of the inner liner 82b and
the outer liner 82a, with respect to the mean centerline
124, itwillbe appreciated that the set of baffles 130 can be
provided radially outward from a single liner of the inner
liner 82b or the outer liner 82a.

[0031] During operation, a compressed airflow (C) can
flow from the compressor section 12 (FIG. 1) to the
combustor 80 through the dome assembly 84. The com-
pressed airflow (C) is fed to the fuel cup 76 via the swirler
112 as a swirler airflow (S). A flow of fuel (F) is fed to the
fuel cup 76 viathe fuel inlet 98 and the linear passageway
100. The swirler airflow (S) and the flow of fuel (F) are
mixed at the flare cone 104 and fed to the combustion
chamber 86 as a fuel/air mixture. The ignitor 110 can
ignite the fuel/air mixture to define a flame within the
combustion chamber 86, which generates a combustion
gas (G). While shown as starting axially downstream of
the outlet 96, it will be appreciated that the fuel/air mixture
can be ignited at or near the outlet 96.

[0032] The compressed airflow (C) is further fed to the
first set of dilution passages 92 as a first dilution airflow
(D1) and through the compressed air passageway 88 to
the second set of dilution passages 120 as a second
dilution airflow (D2). The first dilution airflow (D1) is used
to direct and shape a flame, while the second dilution
airflow (D2) is used to further shape and direct the com-
bustion gas (G) or the flame. It is contemplated that the
compressed airflow (C) fed through the second set of
dilution passages 120 can make up greater than or equal
to 20% and less than or equal to 80% of the total com-
pressed airflow (C) that is fed to the combustor 80. As a
non-limiting example, the compressed airflow (C) fed
through the second set of dilution passages 120 can
make up greater than or equal to 30% and less than or
equal to 50% of the total compressed airflow (C) that is
fed to the combustor 80.

[0033] Atleast a portion of the compressed airflow (C)
in the compressed air passageway 88 can continue past
the second set of dilution passages 120 and to down-
stream portions of the gas turbine engine 10 (FIG. 1) to
define a bypass compressed airflow (Cb). The bypass
compressed airflow (Cb) can be used for any suitable
purpose such as, but not limited to, cooling.

[0034] FIG. 4 is a schematic side cross-sectional view
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ofthe baffle 130 taken alongline IV-IV of FIG. 3. The baffle
130, as described herein, is provided within the com-
pressed air passageway 88 confronting the liner 82. It will
be appreciated that the liner 82 can be any one of the
outer liner 82a (FIG. 3) or the inner liner 82b (FIG. 3).
Further, the second set of dilution passages 120 will
hereinafter be referred to as the set of dilution passages
120.

[0035] The baffle 130 axially overlies at least a portion
of the dilution passage 120. As a non-limiting example,
the baffle 130 axially overlies the inlet 126 of the dilution
passage 120. The baffle 130 is movable, via the arm 132.
The baffle 130 has a range of movement that has a
degree of freedom in at least one of the radial direction
or an axial direction. As a non-limiting example, the
degree of freedom of the baffle 130 is along a radial plane
of movement 134.

[0036] The baffle 130, asiillustrated, is in a first position
where the second dilution airflow (D2) is free to flow into
the dilution passage 120 through the inlet 126. The baffle
130 can be moved along the radial plane of movement
134 a maximum radial distance from the outer surface
106 of the liner 82. As a non-limiting example, the max-
imum radial distance can be an instance where the baffle
130 confronts and contacts a respective portion of the
casing 78 (FIG. 3). The baffle 130 can further be sized
such that it sits flush against a respective portion the liner
82 or the casing 78.

[0037] FIG. 5is a schematic side cross-sectional view
of the baffle 130 of FIG. 3 in a second position. The baffle
130, as illustrated, is in the second position where the
second dilution airflow (D2) is impeded or otherwise
stopped from flowing into the dilution passage 120.
The baffle 130 is moveable between the first position
(FIG. 4) and the second position to effectively occlude the
compressed airflow (C) from the inlet 126 of the dilution
passage 120. It will be appreciated that in the first posi-
tion, the compressed airflow (C) is fully occluded and
when the baffle 130 is in the second position, the com-
pressed airflow |(C) can be less than 100% and greater
than or equal to 0% occluded. When the baffle 130
partially or fully occludes the compressed airflow (C) from
the dilution passage 120, the compressed airflow (C) that
would flow into the dilution passage 120 if the dilution
passage 120 were not occluded can instead flow to a
downstream portion of the gas turbine engine (FIG. 1) as
the bypass compressed airflow (Cb). In other words, the
positioning of the baffle 130 can be used to tailor the
amount of the second dilution airflow (D2) and the bypass
compressed airflow (Cb) that flows through the combus-
tor 80 (FIG. 3).

[0038] It is contemplated that the positioning of the
baffle 130 can further be used to tailor at least one flow
characteristic of the second dilution airflow (D2). As a
non-limiting example, the baffle 130 can be positioned
with respect to the inlet 126 such that the baffle 130 acts
as a nozzle for the second dilution airflow (D2) being fed
to the inlet 126. When acting as a nozzle, the baffle 130

10

15

20

25

30

35

40

45

50

55

can accelerate and pressurize the second dilution airflow
(D2).

[0039] The control of the amount and the flow char-
acteristics of the second dilution airflow (D2) flowing
through the dilution passage 120 by the baffle 130 can
be used for flame-shaping purposes. During operation of
the combustor 80, an ignited mixture of fuel (F) and the
first dilution airflow (D1) can generate a flame or other-
wise the combustion gases (G). The second dilution
airflow (D2) is used to affect how the flame or the com-
bustion gases flow through the combustion chamber 86.
As a non-limiting example, a faster and larger volume of
the second dilution airflow (D2) can be used to penetrate
into the combustion chamber 86 and effectively reduce
the footprint of the flame or the combustion gases (G)
within the combustion chamber 86. Conversely, if the
baffle 130 is moved to close off the inlet 126 such that
no second dilution airflow (D2) flows into the combustion
chamber 86, the flame or the combustion gases (G) will
have more room to expand and thus have a larger foot-
print.

[0040] The shaping of the flame or the combustion
gases (G) is hereinafter referred to as flame shaping. It
is contemplated that flame shaping through the presence
or non-presence of the second dilution airflow (D2) by the
selective movement of the baffle 130 can be used to tailor
the footprint or profile of the flame within the combustion
chamber 86. The flame shaping can further be used to
tailor a temperature distribution at the outlet of the com-
bustion chamber 86. As a non-limiting example, a uni-
form temperature distribution at the outlet can ensure that
the gas turbine engine 10 is uniformly thermally loaded
downstream of the combustion section 14, thus increas-
ing the efficiency and lifespan of the gas turbine engine 10
(FIG. 1).

[0041] The positioning of the baffle 130 can further be
dependent on the operational state of the gas turbine
engine 10 (FIG. 1). For example, it has been found that
during a relight condition (e.g., during initial ignition or
restart ignition of the fuel/air mixture exiting the fuel cup
76 of FIG. 3), the baffle 130 can fully or partially cover the
set of dilution passages 120 such that a maximum
amount of compressed air (C) (FIG. 3) flows into the
combustion chamber 86 as the first dilution airflow
(D1), into the swirler 112 as the swirler airflow (S) or
otherwise to a downstream portion of the gas turbine
engine 10 as the bypass compressed airflow (Cb). It has
been found that maximizing, for example, the swirler
airflow (S) and the first dilution airflow (D1) can help with
initial flame propagation and shaping to ensure proper
ignition of the gas turbine engine 10. Further, maximizing
the amount of compressed air (C) being fed to the swirler
112 by closing the baffle 130, increases the flow through
the swirler 112 which increases the pressure drop across
the swirler 112 and a velocity of the flow exiting the swirler
112 at the outlet 96. Once ignited, it may be desirable to
have further flame shaping through use of the set of
dilution passages 120. As such, the baffle 130 can be
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moved to partially uncover or fully uncover the inlets 126,
thus allowing the second dilution airflow (D2) to flow into
the combustion chamber 86.

[0042] The combustor 80 shown of FIG. 3 is well suited
for the use of a hydrogen-containing gas as the fuel
because it helps contain the faster moving flame front
associated with hydrogen fuel, as compared to traditional
hydrocarbon fuels. However, the combustor 80 can be
used with traditional hydrocarbon fuels.

[0043] It has been found that use of the baffle 130 is
especially advantageous in instances where the fuel
used in the combustion section 14 is a hydrogen-contain-
ing fuel. Hydrogen-containing fuel has a higher calorific
value than conventional fuels (e.g., fuels using carbons),
thus the flame or combustion gases (G) generated with
hydrogen-containing fuels is hotter than a flame or com-
bustion gases that are generated with conventional fuels.
As such, directing the flame away from various portions of
the combustion section 14 (e.g., the inner liner 82b and
the outer liner 82a) through the second dilution airflow
(D2) ensures that the heat from the flame does not
damage portions of the combustion section 14 that can-
not withstand the heat of the flame. Further, the flame
generated by the hydrogen-containing fuel has a higher
velocity than a flame generated by a conventional fuel.
The higher velocity, in turn, means that the flame tends to
want to keep its shape, which can result in a non-uniform
flame and temperature distribution at the outlet of the
combustor 80. The baffle 130 is used to ensure that the
flames or combustion gases (G) have a uniform tempera-
ture and flame distribution at the outlet of the combustion
chamber 86.

[0044] With reference to the relight condition (e.g.,
closing the baffle 130), increasing the velocity of the flow
exiting the outlet 96 of the fuel cup 76 is especially
advantageous when using hydrogen as a fuel. It has
been found that the increase in the velocity of the hydro-
gen fuel and air mixture at the outlet 96, in turn, reduces
chances of flashback and flame holding on the fuel cup 76
and the dome wall 90.

[0045] FIG. 6 is a schematic transverse cross-sec-
tional view of the combustor 80 taken along line VI-VI
of FIG. 3. The set of baffles 130 can extend circumfer-
entially continuously about or be circumferentially seg-
mented about the mean centerline 124 (FIG. 3) or the
combustor centerline 36.

[0046] The set of baffles 130 can include two or more
circumferentially adjacent baffles 130. Each baffle of the
two or more circumferentially adjacent baffles 130 can be
independently movable via a respective arm 132 and
further overlay a respective portion of the set of dilution
passages 120. Each arm 132 can be coupled to a re-
spective actuator 136 (FIG. 3) or to a single common
actuator 136.

[0047] Each baffle of the two or more circumferentially
adjacent baffles 130 can further correspond to any num-
ber of one or more fuel cups 76. As a non-limiting ex-
ample, each baffle of the two or more circumferentially
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adjacent baffles 130 can extend circumferentially across
two respective fuel cups 76.

[0048] Theindependent movement of the baffles of the
two or more circumferentially adjacent baffles 130 allows
for further flame shaping by controlling the location where
the second dilution airflow (D2) (FIG. 3) flows into the
combustion chamber 86.

[0049] FIG. 7 is a schematic side cross-sectional view
of an exemplary baffle 230 provided within a combustor
280 suitable for use within the combustor 80 of FIG. 3.
The combustor 280 is similar to the combustor 80, there-
fore, like parts will be identified by like numerals in-
creased to the 200 series with it being understood that
the description of the combustor 80 applies to the com-
bustor 280 unless noted otherwise.

[0050] The combustor 280 includes a liner 282 with an
outer surface 206 and an inner surface 208. A dilution
passage 220 extends through the liner 282 between an
inlet 226 provided on the outer surface 206 and a dilution
hole 222 provided on the inner surface 208. The inner
surface 208 confronts and at least partially defines a
combustion chamber 286. A mean centerline 224 ex-
tends through the combustion chamber 286. The outer
surface 206 at least partially defines a compressed air
passageway 288. The baffle 230 is provided within a
portion of the compressed air passageway 288. The
baffle 230 is movable within the compressed air passage-
way 288 via an arm 232.

[0051] The baffle 230 is similar to the baffle 130 (FIG.
3), as the baffle 230 occludes the second dilution airflow
(D2) (FIG. 3) from the inlet 226 of the dilution passage
220. The baffle 230, however, has a range of movement
that has a degree of freedom in at least one of the radial
direction or an axial direction. As a non-limiting example,
the degree of freedom of the baffle 130 is along an axial
plane of movement 238 rather than the radial plane of
movement 134 (FIG. 4). It is contemplated that the baffle
230, therefore, can be slidably moved over the inlet 226 to
fully cover, partially cover, or fully uncover the inlet 226. In
the instance where the inlet 226 is partially covered, the
baffle 230 acts as a nozzle for the compressed airflow (C)
(FIG. 3) flowing into the inlet 226.

[0052] It is contemplated that the set of dilution pas-
sages 220 can include any number of one or more axially
downstream dilution passages 240. The baffle 230 can
be sized to partially cover, fully cover, or fully uncover the
one or more axially downstream dilution passages 240.
The baffle 230 is movable such that the axially down-
stream dilution passages 240 and the axially upstream
dilution passages have varying degrees of occlusion. It
will be appreciated that the baffle 230 can be sized such
thatthe baffle 230 can simultaneously fully cover, partially
cover, or fully uncover all dilution passages of the set of
dilution passages 220 including the one or more axially
downstream dilution passages 240.

[0053] The selective occlusion of the compressed air-
flow to the set of dilution passages 220 optionally includ-
ing the axially downstream dilution passage 240 can be
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used to further tailor the flame shaping. As a non-limiting
example, fully uncovering or partially uncovering the
axially downstream dilution passages 240 can be used
to further shape the flame or combustion gases (G)
downstream of the axially forward dilution passages of
the set of dilution passages 220.

[0054] As a non-limiting example, blocking the up-
stream dilution passages 220 and allowing the second
dilution airflow (D2) to flow through the axially down-
stream dilution passage 240 can allow for the flame or
combustion gases (G) to further expand radially outward
from the mean centerline 224, hereinafter referred to as
an increase in flame volume. The increase in flame
volume, in turn, achieves better flame stability. It is con-
templated that opening the axially downstream dilution
passages 240, during relight, can allow for a more stable
flame and thus increase the efficiency of the combustor
280 during startup of the combustor 280. It has been
further found that varying the occlusion of the set of
dilution passages 220 and the set of axially downstream
dilution passages 240 can further limit the amount of
emissions generated by the combustion process.
[0055] FIG. 8 is a schematic side cross-sectional view
of an exemplary baffle 330 provided within a combustor
380 suitable for use within the combustor 80 of FIG. 3.
The combustor 380 is similar to the combustor 80, 280,
therefore, like parts will be identified by like numerals
increased to the 300 series with it being understood that
the description of the combustor 80, 280 applies to the
combustor 380 unless noted otherwise.

[0056] The combustor 380 includes a liner 382 with an
outer surface 306 and an inner surface 308. A dilution
passage 320 extends through the liner 382 between an
inlet 326 provided on the outer surface 306 and a dilution
hole 322 provided on the inner surface 308. The inner
surface 308 confronts and at least partially defines a
combustion chamber 386. A mean centerline 324 ex-
tends through the combustion chamber 386. The outer
surface 306 at least partially defines a compressed air
passageway 388. The baffle 330 is provided within a
portion of the compressed air passageway 388. The
baffle 330 is movable within the compressed air passage-
way 388 via an arm 332. The baffle 330 has a range of
movement that has a degree of freedom in at least one of
the radial direction or an axial direction.

[0057] The baffle 330 is similar to the baffle 130, 230 as
the baffle 330 occludes the second dilution airflow (D2)
(FIG. 3) from the inlet 326 of the dilution passage 320.
The baffle 330, however, includes a major body axis 350
extending at a radial baffle angle 346 with respect to a
projection 348 of the mean centerline 324. In other words,
the baffle 330 is radially inclined with respect to the mean
centerline 324. The radial baffle angle 346 can be any
suitable size. As a non-limiting example, the radial baffle
angle 346 can have an absolute value of greater than or
equal to 0 degrees and less than or equal to 80 degrees.
[0058] Theinclination of the baffle 330 is used to funnel
the compressed airflow (C) into the inlet 326. The inclina-
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tion of the baffle 330 can further be used as a nozzle to
accelerate and pressurize the compressed airflow (C)
prior to it entering the inlet 326.

[0059] FIG. 9 is a schematic top-down view of an
exemplary baffle 430 provided within a combustor 480
suitable for use within the combustor 80 of FIG. 4. The
combustor 480 is similar to the combustor 80, 280, 380,
therefore, like parts will be identified by like numerals
increased to the 400 series with it being understood that
the description of the combustor 80, 280, 380 applies to
the combustor 480 unless noted otherwise.

[0060] The combustor 480 includes a liner 482 with an
outer surface 406. A dilution passage 420 extends
through the liner 482 from an inlet 426 provided on the
outer surface 406. The liner 482 confronts and at least
partially defines a combustion chamber (not illustrated,
e.g., the combustion chamber 86 of FIG. 3). A mean
centerline, illustrated as a projection 448, extends
through the combustion chamber. The outer surface
406 at least partially defines a compressed air passage-
way 488. The baffle 430 is provided within a portion of the
compressed air passageway 488. The baffle 430 is mo-
vable within the compressed air passageway 488 via an
arm 432. The baffle 430 has a range of movement that
has a degree of freedom in at least one of the radial
direction or an axial direction.

[0061] The baffle 430 is similar to the baffle 130, 230,
330 in that the baffle 430 occludes a compressed airflow
(e.g., the compressed airflow (C) of FIG. 3) from the inlet
426. The baffle 430, however, includes a major body axis
450 forming a circumferential baffle angle 460 with re-
spect to the projection 448 of the mean centerline. The
circumferential baffle angle 460 can be any suitable
angle. As a non-limiting example, the circumferential
baffle angle 460 can have an absolute value of greater
than or equal to 0 degrees and less than or equal to 90
degrees. As a non-limiting example, the circumferential
baffle angle can have an absolute value of less than 90
degrees.

[0062] The set of dilution passages 420 include a
series of axially spaced dilutions passages. Each dilution
passage of the set of dilution passages 420 includes a
dilution passage centerline (e.g., the dilution passage
centerline 34 of FIG. 2) that intersects the inlet 426 at a
center point444. The set of dilution passages 420 can be
provided along a line 462 that extends between each
consecutive center point 444 of the set of dilution pas-
sages 420. The major body axis 450 can correspond to or
otherwise be parallel to the line 462. As such, the baffle
430 can be moved to cover, partially uncover, or fully
uncover all dilution passages of the set of dilution pas-
sages 420 atonce. It will be appreciated that the line 462,
and therefore the major body axis 450, can be linear or
non-linear. As such, it will be appreciated that the baffle
430 can be curved or non-curved.

[0063] FIG. 10 is a schematic top-down view of an
exemplary baffle 530 provided within a combustor 580
suitable for use within the combustor 80 of FIG. 5. The
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combustor 580 is similar to the combustor 80, 280, 380,
480, therefore, like parts will be identified by like numerals
increased to the 500 series with it being understood that
the description of the combustor 80, 280, 380, 480 ap-
plies to the combustor 580 unless noted otherwise.
[0064] The combustor 580 includes a liner 582 with an
outer surface 506. A dilution passage 520 extends
through the liner 582 from an inlet 526 provided on the
outer surface. The liner 582 confronts and at least par-
tially defines a combustion chamber (notillustrated, e.g.,
the combustion chamber 86 of FIG. 3). A mean center-
line, illustrated as a projection 548, extends through the
combustion chamber. The outer surface 506 at least
partially defines a compressed air passageway 588.
The baffle 530 is provided within a portion of the com-
pressed air passageway 588. The baffle 530 is movable
within the compressed air passageway 588 via an arm
532. The baffle 530 has a range of movement that has a
degree of freedom in at least one of the radial direction or
an axial direction.

[0065] The baffle 530 is similar to the baffle 430 in that it
includes a major body axis 550 that forms a circumfer-
ential baffle angle 560 with respect to the projection 548.
The difference, however, is that the set of dilution pas-
sages 520 are circumferentially spaced along a line 562
that is perpendicular to the projection 548, and extends
through a center point 544 of each dilution passage 520.
The major body axis 550 is non-parallel to the line 562. As
such, the amount of occlusion is non-constant between
circumferentially adjacent dilution passages when the
baffle 530 is moved over a respective dilution passage
520.

[0066] The baffle 530 can further be movable, via the
arm 532, about a rotational axis (Rax). In other words, the
size of the circumferential baffle angle 560 can be varied
by rotating the baffle 530 about the rotational axis (Rax).
[0067] During operation the baffle 530 can be used to
selectively fully occlude, partially occlude or not occlude
(e.g., fully open) at least one of the dilution passages of
the set of dilution passages 520 that are in a circumfer-
ential row. As a non-limiting example, the baffle 530 can
fully occlude a first dilution passage while leaving a
second dilution passage, circumferentially adjacent the
firstdilution passage not occluded or partially occluded. It
is contemplated that providing differing amounts of oc-
clusion along the set of dilution passages 520 arranged in
the circumferential row can allow for increased tempera-
ture control of the flame or combustion gases (G) within
the combustion chamber. As a non-limiting example, if a
higher flame temperature is measured or expected to be
present around the second dilution passage rather than
the first dilution passage, the baffle 530 can be moved to
direct compressed air through the second dilution pas-
sage to effectively push away from the liner 582 or
otherwise cool the hot portions of the flame. The cooling
of the hotter regions of the flame, in turns, results in a
uniform temperature distribution at the outlet of the com-
bustor 580. This ultimately reduces the emissions and
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achieves a better flame profile at the outlet of the com-
bustor 580.

[0068] In instances where the baffle 530 is movable
about the rotational axis (Rax), the circumferential baffle
angle 560 can be varied to change the degree of occlu-
sion of each dilution passage of the set of dilution pas-
sages 520. As a non-limiting example, if it is desired to
cover all dilution passages of the set of dilution passages
520, the arm 532 can move the baffle 530 such that the
major body axis 550 is parallel to the line 562.

[0069] FIG. 11isaschematic side cross-sectional view
of an exemplary baffle 630 provided within a combustor
680 suitable for use within the combustor 80 of FIG. 3.
The combustor 680 is similar to the combustor 80, 280,
380, 480, 580, therefore, like parts will be identified by like
numerals increased to the 600 series with it being under-
stood that the description of the combustor 80, 280, 380,
480, 580 applies to the combustor 680 unless noted
otherwise.

[0070] The combustor680includes acasing678anda
liner 682 with an outer surface 606 and an inner surface
608. Adilution passage 620 extends through the liner 682
between an inlet 626 provided on the outer surface 606
and a dilution hole 622 provided on the inner surface 608.
The inner surface 608 confronts and at least partially
defines a combustion chamber 686. A mean centerline
624 extends through the combustion chamber 686. The
outer surface 606 at least partially defines a compressed
air passageway 688. The baffle 630 is provided within a
portion of the compressed air passageway 688. The
baffle 630 is movable within the compressed air passage-
way 688 via an arm 632.

[0071] The combustor 680 is similar to the combustor
80, 280, 380, 480, 580 in that it includes the compressed
air passageway 688 at least partially defined within a
radial space between the outer surface 606 and the
casing 678. The difference, however, is that the com-
pressed air passageway 688 includes a first channel 656
and a second channel 658 split by a wall 654 extending
through the compressed air passageway 688. The wall
654 can start along any suitable axial location of the
compressed air passageway 688 that is at least up-
stream of an axially forwardmost inlet 626 of the set of
dilution passages 620. It is further contemplated that the
wall 654 can join with the liner 682 downstream of the set
of dilution passages 620 or that the first channel 656 and
the second channel 658 can merge downstream of the
set of dilution passages 620.

[0072] The inlet 626 can be fluidly coupled to the first
channel 656 while the second channel 658 can be fluidly
coupled to any suitable downstream portion of the gas
turbine engine 10 (FIG. 1). A static arm 652 can operably
couple to baffle 630 to the casing 678.

[0073] The baffle 630 is statically mounted to the static
arm 652 and slidably coupled to the arm 632. As such,
when the arm 632 is moved, the baffle 630 rotates about
the static arm 652 to allow for the selective occlusion of
the compressed air flow into the first channel 656.
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[0074] As illustrated, the baffle 630 is in a first position
where the first channel 656 and the second channel 658
are each open. As such, the compressed airflow (C) (FIG.
3) can flow into the first channel 656 and thus the inlet 626
as the second dilution airflow (D2) and into the second
channel 658 as the bypass compressed airflow (Cb). The
baffle 630 can at least partially occlude the compressed
airflow (C) to the inlet 626. When partially occluding the
first channel 656, the baffle 630 can act as a nozzle.
[0075] Itis contemplated that the first channel 656 and
the second channel 658 can be switched such that the
first channel 656 is the second channel 658 and vice-
versa. When the first channel 656 is provided radially
outward from the second channel 658, with respect to the
mean centerline 624, a dilution channel 668 (illustrated in
phantom lines) can extend through the wall 654, the
second channel 658 and to the dilution passage 620.
In such a case, the dilution channel 668 is defined as a
portion of the dilution passage 620 and the inlet 626 is
provided on a portion of the wall 654 confronting the first
channel 656. The dilution channel 668 can extend
through a portion of the second channel 658. In such a
configuration, the baffle 630 is used to occlude the com-
pressed airflow (C) from the second channel 658 rather
than the first channel 656.

[0076] FIG. 12isaschematicside cross-sectional view
of the baffle 630 of FIG. 11. As illustrated, the baffle 630 is
in a second position where the first channel 656 and thus
the inlet 626 is fully occluded from the compressed airflow
(C) (FIG. 3). As such, the compressed airflow (C) flows
entirely through the second channel 658 as the bypass
compressed airflow (Cb).

[0077] FIG. 13isaschematicside cross-sectional view
of an exemplary baffle 730 provided within a combustor
780 suitable for use within the combustor 80 of FIG. 3.
The combustor 780 is similar to the combustor 80, 280,
380, 480, 580, 680, therefore, like parts will be identified
by like numerals increased to the 700 series with it being
understood that the description of the combustor 80, 280,
380, 480, 580, 680 applies to the combustor 780 unless
noted otherwise.

[0078] The combustor780includesacasing778anda
liner 782 with an outer surface 706 and an inner surface
708. Adilution passage 720 extends through the liner 782
between an inlet 726 provided on the outer surface 706
and a dilution hole 722 provided on the inner surface 708.
The inner surface 708 confronts and at least partially
defines a combustion chamber 786. A mean centerline
724 extends through the combustion chamber 786. The
outer surface 706 at least partially defines a compressed
air passageway 788. The baffle 730 is provided within a
portion of the compressed air passageway 788. The
baffle 730 is movable within the compressed air passage-
way 788 via an arm 732.

[0079] The combustor 780 is similar to combustor 680
in that it includes the compressed air passageway 788
including a first channel 756 and a second channel 758
split by a wall 754 extending through the compressed air
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passageway 788. The difference, however, is that the
baffle 730 is pivotable about a static arm 752 to fully
uncover, partially cover, or fully cover both of the first
channel 756 and the second channel 758. In other words,
the baffle 730 is movable to fully cover or partially cover
the first channel 756, leaving the second channel 758
fully uncovered and vice-versa. The baffle 730 allows for
the selective fluid coupling of the compressed airflow (C)
(FIG. 3) to one of or both of the first channel 756 and the
second channel 758. The baffle 730 has a range of
movement in both the radial direction and the axial direc-
tion.

[0080] FIG. 14isaschematic side cross-sectional view
an exemplary set of baffles 830 provided within a com-
bustor 880 suitable for use within the combustor 80 of
FIG. 3. The combustor 880 is similar to the combustor 80,
280, 380, 480, 580, 680, 780, therefore, like parts will be
identified by like numerals increased to the 800 series
with it being understood that the description of the com-
bustor 80, 280, 380, 480, 580, 680, 780 applies to the
combustor 880 unless noted otherwise.

[0081] The combustor 880 includes a casing 878, an
outerliner 882a and aninnerliner 882b each with an outer
surface 806 and an inner surface 808. A dilution passage
820 extends through the outer and inner liners 882a,
882b between an inlet 826 provided on the outer surface
806 and a dilution hole 822 provided on the inner surface
808. The inner surface 808 confronts and atleast partially
defines a combustion chamber 886. A mean centerline
824 extends through the combustion chamber 886. The
outer surface 806 at least partially defines a compressed
air passageway 888. The set of baffles 830 are provided
within respective portions of the compressed air passa-
geway 888. Each baffle 830 of the set of baffles 830 is
movable within the compressed air passageway 888 via
an arm 832.

[0082] The combustor 880 is similar to the combustor
680, 780 in that the compressed air passageway 888 is
splitinto a first channel 856 and a second channel 858 via
a wall 854. The combustor 880 further includes at least
two baffles 830; one baffle provided in a portion of the
compressed air passageway 888 confronting the outer
liner 882a and another baffle provided in a portion of the
compressed air passageway 888 confronting the inner
liner 882b. The first channel 856 can be provided radially
outward from or radially inward from the second channel
858, with respect to the mean centerline 824.

[0083] The set of baffles 830 are operably coupled to a
respective static arm 852. As illustrated, at least two
baffles of the set of baffles 830 are operably coupled to
a single static arm 852 and pivotable about the single
static arm 852 via the movement of a single arm 832. The
baffle 830 has a range of movement in both the radial
direction and the axial direction. The static arm 852 can
extend from opposing portions of a casing 878 or other-
wise extend from one portion of the casing 878 and be
directly coupled to a radially farthest baffle of the set of
baffles 830. In either case, the static arm 852 can extend
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through or around the combustion chamber 886. Alter-
natively, the static arm 852 can be provided axially for-
ward of the combustion chamber 886 and extend through
a portion of the compressed air passageway 888.
[0084] As the at least two baffles of the set of baffles
830 are coupled to the same arm 832, the at least two
baffles of the set of baffles 830 are dependently movable
with respect to one another.

[0085] At least a portion of the combustor 880 can be
non-symmetric about the mean centerline 824. As a non-
limiting example, the first channel 856 and the second
channel 858 radially nearest the outer liner 882a can be
non-symmetric with respect to the first channel 856 and
the second channel 858 provided radially nearest the
inner liner 882b. In such a case, one of the first channel
856 would be radially outward from the second channel
858 such that a dilution channel 868 can be provided to
interconnect the first channel 856 with a remainder of the
dilution passage 820. Further, in such a case, the baffles
830 are non-symmetric about the mean centerline 824.
Alternatively, the baffles 830, the first channel 856, and
the second channel 858 can be symmetric about the
mean centerline 824.

[0086] The benefit of utilizing the illustrated configura-
tion where at least two baffles 830 are controlled by a
single arm 832 is that the number of needed actuators
(e.g., the actuator 136 of FIG. 3) is reduced. In other
words, a single actuator can be used to move two or more
baffles 830.

[0087] FIG. 15isaschematic side cross-sectional view
an exemplary set of baffles 930 provided within a com-
bustor 980 suitable for use within the combustor 80 of
FIG. 3. The combustor 980 is similar to the combustor 80,
280, 380, 480, 580, 680, 780, 880, therefore, like parts
will be identified by like numerals increased to the 900
series with it being understood that the description of the
combustor 80, 280, 380, 480, 580, 680, 780, 880 applies
to the combustor 980 unless noted otherwise.

[0088] The combustor 980 includes a casing 978 an
outerliner982aandaninnerliner 982b each with an outer
surface 906 and an inner surface 908. A dilution passage
920 extends through the outer and inner liners 982a,
982b between an inlet 926 provided on the outer surface
906 and a dilution hole 922 provided on the inner surface
908. The inner surface 908 confronts and atleast partially
defines a combustion chamber 986. A mean centerline
924 extends through the combustion chamber 986. The
outer surface 906 at least partially defines a compressed
air passageway 988. The set of baffles 930 are provided
within respective portions of the compressed air passa-
geway 988. Each baffle 930 of the set of baffles 930 is
movable within the compressed air passageway 988 via
an arm 932.

[0089] The combustor 980 is similar to the combustor
680, 780, 880 in that the compressed air passageway
988 is split into a first channel 956 and a second channel
958 via a wall 954. The combustor 980 is similar to the
combustor 880 in that it includes a single static arm 952
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operably coupling two or more baffles 930 to the casing
978. The combustor 980, however, includes two inde-
pendently movable baffles 930 coupled to the same static
arm 952. In other words, each baffle 930 includes a
respective arm 932 coupled to a respective actuator
(not illustrated, e.g., actuator 136 of FIG. 3). Further,
the set of baffles 930, the arms 932, the static arm
952, the first channel 956 and the second channel 958
can by symmetric about the mean centerline 924.
[0090] FIG. 16is aschematic side cross-sectional view
an exemplary set of baffles 1030 provided within a com-
bustor 1080 suitable for use within the combustor 80 of
FIG. 3. The combustor 1080 is similar to the combustor
80, 280, 380, 480, 580, 680, 780, 880, 980, therefore, like
parts will be identified by like numerals increased to the
1000 series with it being understood that the description
of the combustor 80, 280, 380, 480, 580, 680, 780, 880,
980 applies to the combustor 1080 unless noted other-
wise.

[0091] Thecombustor 1080 includes acasing 1078, an
outer liner 1082a and an inner liner 1082b. The combus-
tor 1080 is defined by a combustor centerline 1070. A
dilution passage 1020 extends through the outer and
inner liners 1082a, 1082b between an inlet 1026 and a
dilution hole 1022. The inner liner 1082b and the outer
liner 1082a at least partially define a combustion cham-
ber 1086. A mean centerline 1024 extends through the
combustion chamber 1086. A compressed air passage-
way 1088 extends around the inner liner 1082b and the
outer liner 1082a. The set of baffles 1030 are provided
within respective portions of the compressed air passa-
geway 1088. Each baffle 1030 of the set of baffles 1030 is
movable within the compressed air passageway 1088 via
an arm 1032 coupled to an actuator 1036.

[0092] The combustor 1080 is similar to the combustor
80, 280, 380, 480, 580, 680, 780, 880, 980 in that it
includes a fuel cup 1076 that exhausts a flame or fuel/air
mixture into the combustion chamber 1086. The com-
bustor 1080, however, includes the mean centerline 1024
that turns upwardly (e.g.., radially) away from the com-
bustor centerline 1070.

[0093] Each baffle of the set of baffles 1030 can be
radially or axially moveable with respect to the mean
centerline 1024. It will be appreciated that the set of
baffles 1030 can be provide along a portion of the com-
bustor 1080 where the mean centerline 1024 is non-
parallel to the combustor centerline 1070. When radially
movable with respect to the mean centerline 1024, each
radially movable baffle of the set of baffles 1030 is axially
movable with respect to the combustor centerline 1070.
When axially movable with respect to the mean center-
line 1024, each axially movable baffle of the set of baffles
1030 is radially movable with respect to the combustor
centerline 1070.

[0094] It will be appreciated that the set of baffles 130,
230, 330, 430, 530, 630, 730, 830, 930, 1030 can be
applied to any suitable combustor.

[0095] FIG. 17 is a schematic transverse cross-sec-
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tional view of an exemplary combustor 1180 suitable for
use as the combustor 80 of FIG. 3. The combustor 1180 is
similar to the combustor 80, 280, 380, 480, 580, 680, 780,
880, 980, therefore, like parts will be identified by like
numeralsincreased to the 1100 series with it being under-
stood that the description of the combustor 80, 280, 380,
480, 580, 680, 780, 880, 980 applies to the combustor
1180 unless noted otherwise.

[0096] The combustor 1180 includes a casing 1178, an
outerliner1182aand aninnerliner 1182b. The combustor
1180 is defined by a combustor centerline 1170. A dilution
passage 1120 extends through the outer and inner liners
1182a between an inlet 1126 and a dilution hole 1122.
The inner liner 1182b and the outer liner 1182a at least
partially define a combustion chamber 1186. A mean
centerline 1124 extends through the combustion cham-
ber 1186. A compressed air passageway 1188 extends
around the inner liner 1182b and the outer liner 1182a. A
set of fuel cups 1176 exhaust into the combustion cham-
ber 1186.

[0097] A set of baffles 1130 are provided within the
compressed air passageway 1188 to occlude a flow of
compressed air (C) (FIG. 3) from a respective portion of
the set of dilution passages 1120. The set of baffles 1130
include at least two circumferentially opposing baffles
that are coupled to a single arm 1132 at circumferentially
opposing ends of the single arm 1132. The opposing
baffles of the set of baffles 1130 can be provided at a
first radial height (Rh1) and a second radial height (Rh2),
respectively, from the mean centerline 1124. The first
radial height (Rh1) can be smaller than the second radial
height (Rh2) such that when a portion of the dilution
passages of the set of dilution passages are fully covered
by the baffle at the first radial height (Rh1), another
portion of the dilution passages of the set of dilution
passages 1120 are partially covered or fully uncovered
by the baffle at the second radial height (Rh2). Alterna-
tively, the first radial height (Rh1) and the second radial
height (Rh2) can be equal. The set of baffles 1130 have a
range of movement that has a degree of freedom in at
least one of the radial direction or an axial direction.
[0098] Benefits of the present disclosure include a
combustor suitable for use with a hydrogen-containing
fuel. As outlined previously, hydrogen-containing fuels
have a higher flame temperature and velocity than tradi-
tional fuels (e.g., fuels not containing hydrogen). That is,
hydrogen or a hydrogen mixed fuel typically has a wider
flammable range and a faster burning velocity than tradi-
tional fuels such petroleum-based fuels, or petroleum
and synthetic fuel blends. These high burn temperatures
of hydrogen-containing fuel mean that additional insula-
tion is needed between the ignited hydrogen-containing
fuel and surrounding components of the gas turbine
engine (e.g., the inner/outer liner, and other parts of
the gas turbine engine). The combustor, as described
herein, includes the baffle that can fully or atleast partially
occlude the second dilution airflow to the combustion
chamber. This, in turn, is used for flame shaping pur-
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poses, as described herein. As a non-limiting example,
the control of the second dilution airflow can direct the
flame away from the liner, thus ensuring the liner is not
overly heated. Further, the baffle is used to create a
uniform flame temperature within the combustion cham-
ber. The shaping can further ensure that the combustion
section or otherwise hot sections of the turbine engine do
not fail or otherwise become ineffective by being overly
heated, thus increasing the lifespan of the turbine engine.
[0099] Benefits associated with using hydrogen-con-
taining fuel over conventional fuels include an eco-friend-
lier engine as the hydrogen-containing fuel, when com-
busted, generates less carbon pollutants than a combus-
tor using conventional fuels. For example, a combustor
including 100% hydrogen-containing fuel (e.g., the fuel is
100% H,) would have zero carbon pollutants. The com-
bustor, as described herein, can be used in instances
where 100% hydrogen-containing fuel is used.

[0100] Further benefits associated with using hydro-
gen-containing fuel over conventional fuels include a gas
turbine engine that can utilize less fuel due to higher
heating value of fuel to achieve same turbine inlet tem-
peratures. For example, a conventional gas turbine en-
gine using conventional fuels will require more fuel to
produce the same amount of work or engine output as the
present gas turbine engine using hydrogen-containing
fuels. This, in turn, means that either less amount of fuel
can be used to generate the same amount of engine
output as a conventional gas turbine engine, or the same
amount of fuel can be used to generate an increased
engine output when compared to the conventional gas
turbine engine.

[0101] To the extent not already described, the differ-
ent features and structures of the various embodiments
can be used in combination, or in substitution with each
other as desired. That one feature is notillustrated in all of
the embodiments is not meant to be construed that it
cannot be soillustrated, butis done for brevity of descrip-
tion. Thus, the various features of the different embodi-
ments can be mixed and matched as desired to form new
embodiments, whether or not the new embodiments are
expressly described. All combinations or permutations of
features described herein are covered by this disclosure.
[0102] This written description uses examples to de-
scribe aspects of the disclosure described herein, includ-
ing the best mode, and also to enable any person skilled
in the art to practice aspects of the disclosure, including
making and using any devices or systems and perform-
ing any incorporated methods. The patentable scope of
aspects of the disclosure is defined by the claims, and
may include other examples that occur to those skilled in
the art. Such other examples are intended to be within the
scope of the claims if they have structural elements that
do not differ from the literal language of the claims, or if
they include equivalent structural elements with insub-
stantial differences from the literal languages of the
claims.

[0103] Further aspects are provided by the subject
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matter of the following clauses:

[0104] A combustor for a gas turbine engine, the com-
bustor comprising a casing, an inner liner and an outer
liner, a compressed air passageway formed between the
casing, the inner liner and the outer liner, a combustion
chamber at least partially defined by the inner liner and
the outer liner, the combustion chamber having a mean
centerline extending through the combustion chamber,
the mean centerline being equidistant between the inner
liner and the outer liner, at least one dilution passage
extending through at least one of the inner liner and the
outer liner, the at least one dilution passage extending
between an inlet fluidly coupled to the compressed air
passageway and a dilution hole fluidly coupled to the
combustion chamber, and a baffle provided within the
compressed air passageway, the baffle having a range of
movement between a first position and a second position
relative to the inlet of the at least one dilution passage to
control a degree of occlusion of compressed airflow to the
inlet.

[0105] A combustor for a gas turbine engine, the com-
bustor comprising a casing, an inner liner and an outer
liner, a compressed air passageway formed between the
casing, the inner liner and the outer liner, with at least a
portion of the compressed air passageway being split, via
a wall, between a first channel and a second channel, a
combustion chamber at least partially defined by the
inner liner and the outer liner, the combustion chamber
having a mean centerline extending through the combus-
tion chamber, the mean centerline being equidistant
between the inner liner and the outer liner, at least one
dilution passage fluidly extending through at least one of
the inner liner and the outer liner, the at least one dilution
passage extending between an inlet directly fluidly
coupled to the first channel and a dilution hole directly
fluidly coupled to the combustion chamber, and a first
arm, a second arm statically coupled to a portion of the
casing, and a first baffle extending between the first arm
and the second arm, the first baffle provided within the
compressed air passageway and having a range of
movement between a first position and a second position
relative to the inlet of the at least one dilution passage to
control a degree of occlusion of compressed airflow to the
first channel.

[0106] A method of fluidly coupling a flow of com-
pressed air to a combustion chamber of a combustor,
the method comprising selectively occluding the flow of
compressed air to at least one dilution passage through
selective movement of a baffle along a degree of free-
dom.

[0107] The combustorof any preceding clause, where-
in the range of movement has a degree of freedom in at
least one of a radial direction or an axial direction, with
respect to the mean centerline.

[0108] The combustorof any preceding clause, where-
in the degree of freedom is in the radial direction and the
baffle confronts the casing in the second position.
[0109] The combustorof any preceding clause, where-
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in the degree of freedom is in the axial direction.

[0110] The combustor of any preceding clause, where-
in the at least one dilution passage includes at least one
axially downstream dilution passage that is axially down-
stream an axially upstream dilution passage, with the
baffle being movable such that the axially downstream
dilution passage and the axially upstream dilution pas-
sage have varying degrees of occlusion.

[0111] The combustor of any preceding clause, where-
in the at least one dilution passage is included within a
plurality of dilution passages, with the baffle extending
across and occluding the compressed airflow to the
plurality of dilution passages.

[0112] The combustor of any preceding clause, where-
in the baffle includes a major body axis oriented at a radial
baffle angle with respect to the mean centerline.

[0113] The combustor of any preceding clause, where-
in the radial baffle angle is wherein the radial baffle angle
is non-zero.

[0114] The combustor of any preceding clause, where-
in the baffle includes a circumferential baffle angle when
viewed along a circumferential plane intersecting the
baffle, with the circumferential baffle angle has an abso-
lute value of less than 90 degrees.

[0115] The combustorof any preceding clause, where-
in the baffle is operably coupled to an arm.

[0116] The combustorof any preceding clause, where-
in the baffle includes a pair of opposing baffles and
wherein the pair of opposing baffles extend from oppos-
ing circumferential sides of the arm.

[0117] The combustor of any preceding clause, where-
in the pair of opposing baffles are provided at varying
radial heights from the mean centerline.

[0118] The combustor of any preceding clause, further
comprising, a first fuel cup extending through a dome wall
at least partially defining the combustion chamber, and a
second fuel cup extending through the dome wall and
being circumferentially spaced from the first fuel cup, with
respect to the mean centerline, wherein afirst baffle of the
pair of opposing baffles extends circumferentially across
the first fuel cup and a second baffle of the pair of
opposing baffles extends circumferentially across the
second fuel cup.

[0119] The combustor of any preceding clause, where-
in the at least one dilution passage is included within a
plurality of dilution passages provided on both the inner
liner and the outer liner, with the dilution passages of the
plurality of dilution passages provided on the inner liner
and the dilution passages of the plurality of dilution pas-
sages provided on the outer liner being occluded by
separate baffles.

[0120] The combustor of any preceding clause, where-
inthe combustor is defined by a combustor centerline and
the baffle is movable at least one of either axially or
radially, with respect to the combustor centerline.
[0121] The combustor of any preceding clause, where-
in the combustor centerline is non-parallel to the mean
centerline at the inlet.
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[0122] The combustor of any preceding clause, further
comprising at least one fuel cup provided on a dome wall
at least partially defining the combustion chamber, the at
least one fuel cup receiving a flow of hydrogen containing
fuel.

[0123] The combustorof any preceding clause, where-
in the first baffle is located within a portion of the com-
pressed air passageway radially outward from the outer
liner.

[0124] The combustor of any preceding clause, further
comprising a second baffle located within a portion of the
compressed air passageway radially inward from the
inner liner, the second baffle being pivotable about the
second arm, via the first arm.

[0125] The combustorof any preceding clause, where-
in the baffle sits flush against an outer surface of one of
the outer liner or the inner liner when viewed along a
radial plane extending perpendicularly from the mean
centerline and intersecting the baffle.

[0126] The combustorof any preceding clause, where-
in the at least one dilution passage is included within a
plurality of dilution passages, each having a respective
dilution passage centerline.

[0127] The combustorof any preceding clause, where-
in the dilution passage centerline intersects the inlet of a
respective dilution passage at a center point.

[0128] The combustorof any preceding clause, where-
in a line extends through each center point of the plurality
of dilution passages.

[0129] The combustorof any preceding clause, where-
in the baffle includes a major body axis.

[0130] The combustorof any preceding clause, where-
in the major body axis is parallel to the line.

[0131] The combustorof any preceding clause, where-
in the major body axis is non-parallel to the line.

[0132] The combustorof any preceding clause, where-
in the inlet is 100% occluded when the baffle is in the first
position and 0% occluded when in the second position.
[0133] The method of any preceding clause, further
comprising fully occluding the compressed airflow to the
at least one dilution passage during a relight condition of
the combustor.

[0134] A combustor (80, 280, 380, 480, 580, 680, 780,
880, 980, 1080, 1180) for a gas turbine engine (10), the
combustor (80, 280, 380, 480, 580, 680, 780, 880, 980,
1080, 1180) comprising: a casing (78,678,778, 878,978,
1078, 1178); an inner liner (82a, 280, 380, 480, 580, 680,
780, 882a, 982a, 1082a, 1182a) and an outer liner (82b,
280,380,480, 580,680, 780, 882b, 982b, 1082b, 1182b);
a compressed air passageway (88, 288, 388, 488, 588,
688, 788, 888, 988, 1088, 1188) formed between the
casing (78, 678, 778, 878, 978, 1078, 1178), the inner
liner (82a, 280, 380, 480, 580, 680, 780, 882a, 982a,
1082a, 1182a) and the outer liner (82b, 280, 380, 480,
580, 680, 780, 882b, 982b, 1082b, 1182b); a combustion
chamber (86, 286, 386, 686, 786, 886, 986, 1086, 1186)
at least partially defined by the inner liner (82a, 280, 380,
480, 580, 680, 780, 882a, 982a, 1082a, 1182a) and the
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outer liner (82b, 280, 380, 480, 580, 680, 780, 882b,
982b, 1082b, 1182b), the combustion chamber (86,
286, 386, 686, 786, 886, 986, 1086, 1186) having a mean
centerline (124, 224, 324, 624, 724, 824, 924, 1024,
1124) extending through the combustion chamber (86,
286, 386, 686, 786, 886, 986, 1086, 1186), the mean
centerline (124, 224, 324, 624, 724, 824, 924, 1024,
1124) being equidistant between the inner liner (82a,
280, 380, 480, 580, 680, 780, 882a, 982a, 10823,
1182a) and the outer liner (82b, 280, 380, 480, 580,
680, 780, 882b, 982b, 1082b, 1182b); a set of dilution
passages (120, 220, 320, 420, 520, 620, 720, 820, 920,
1020, 1120) extending through at least one of the inner
liner (82a, 280, 380, 480, 580, 680, 780, 882a, 982a,
1082a, 1182a) and the outer liner (82b, 280, 380, 480,
580, 680, 780, 882b, 982b, 1082b, 1182b), each dilution
passage of the set of dilution passages (120, 220, 320,
420, 520, 620, 720, 820, 920, 1020, 1120) extending
between an inlet (126, 226, 326, 426, 526, 726, 826,
926, 1026, 1126) fluidly coupled to the compressed air
passageway (88, 288, 388, 488, 588, 688, 788, 888, 988,
1088, 1188) and a dilution hole (122, 222, 322, 622, 722,
822, 922, 1022, 1122) fluidly coupled to the combustion
chamber (86, 286, 386, 686, 786, 886, 986, 1086, 1186);
and a baffle (130, 230, 330, 430, 530, 630, 730, 830, 930,
1030, 1130) provided within the compressed air passa-
geway (88, 288, 388, 488, 588, 688, 788, 888, 988, 1088,
1188), the baffle (130, 230, 330, 430, 530, 630, 730, 830,
930, 1030, 1130) having a range of movement in at least
an axial direction, with respect to the mean centerline
(124,224,324,624,724,824,924,1024,1124), between
a first position and a second position relative to the inlet
(126,226, 326, 426, 526, 726, 826, 926, 1026, 1126) of at
least one dilution passage of the set of dilution passages
(120, 220, 320, 420, 520, 620, 720, 820, 920, 1020, 1120)
to control a degree of occlusion of compressed airflow (C)
totheinlet (126, 226, 326, 426, 526, 726, 826, 926, 1026,
1126) of at least a portion of the set of dilution passages
(120, 220, 320, 420, 520, 620, 720, 820, 920, 1020,
1120).

[0135] The combustor (80, 280, 380, 480, 580, 680,
780, 880, 980, 1080, 1180) of any preceding clause,
wherein the set of dilution passages (120, 220, 320,
420, 520, 620, 720, 820, 920, 1020, 1120) include a first
dilution passage and a second dilution passage, with the
baffle (130, 230, 330, 430, 530, 630, 730, 830, 930, 1030,
1130) being movable to control the degree of occlusion to
both of the first dilution passage and the second dilution
passage.

[0136] The combustor (80, 280, 380, 480, 580, 680,
780, 880, 980, 1080, 1180) of any preceding clause,
wherein the inlet (126, 226, 326, 426, 526, 726, 826,
926, 1026, 1126) of the first dilution passage is axially
spaced from the inlet (126, 226, 326, 426, 526, 726, 826,
926, 1026, 1126) of the second dilution passage, with
respect to the mean centerline (124, 224, 324, 624, 724,
824, 924, 1024, 1124).

[0137] The combustor (80, 280, 380, 480, 580, 680,
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780, 880, 980, 1080, 1180) of any preceding clause,
wherein: a line (462, 562) extends between a first center
point of the inlet (126, 226, 326, 426, 526, 726, 826, 926,
1026, 1126) of the first dilution passage and a second
center point of the inlet (126, 226, 326, 426, 526, 726,
826, 926, 1026, 1126) of the second dilution passage;
and the baffle (130, 230, 330, 430, 530, 630, 730, 830,
930, 1030, 1130) comprises a major body axis (350, 450,
550) when viewed along a plane extending circumferen-
tially about the mean centerline (124, 224, 324,624,724,
824, 924, 1024, 1124) and intersecting the baffle (130,
230, 330, 430, 530, 630, 730, 830, 930, 1030, 1130), with
the major body axis (350, 450, 550) being parallel to the
line (462, 562).

[0138] The combustor (80, 280, 380, 480, 580, 680,
780, 880, 980, 1080, 1180) of any preceding clause,
wherein the inlet (126, 226, 326, 426, 526, 726, 826,
926, 1026, 1126) of the first dilution passage is circum-
ferentially spaced from the inlet (126, 226, 326, 426, 526,
726, 826, 926, 1026, 1126) of the second dilution pas-
sage, with respect to the mean centerline (124, 224, 324,
624, 724, 824, 924, 1024, 1124).

[0139] The combustor (80, 280, 380, 480, 580, 680,
780, 880, 980, 1080, 1180) of any preceding clause,
wherein the inlet (126, 226, 326, 426, 526, 726, 826,
926, 1026, 1126) of the first dilution passage is circum-
ferentially aligned with the inlet (126, 226, 326, 426, 526,
726, 826, 926, 1026, 1126) of the second dilution pas-
sage, with respect to the mean centerline (124, 224, 324,
624, 724, 824, 924, 1024, 1124).

[0140] The combustion of any preceding clause,
wherein the baffle (130, 230, 330, 430, 530, 630, 730,
830, 930, 1030, 1130) includes a circumferential baffle
angle (460, 560) when viewed along a plane extending
circumferentially about the mean centerline (124, 224,
324,624,724,824,924,1024, 1124) and intersecting the
baffle (130, 230, 330, 430, 530, 630, 730, 830, 930, 1030,
1130), with the circumferential baffle angle (460, 560)
being variable during operation of the combustor (80,
280, 380, 480, 580, 680, 780, 880, 980, 1080, 1180).
[0141] The combustor (80, 280, 380, 480, 580, 680,
780, 880, 980, 1080, 1180) of any preceding clause,
wherein the baffle (130, 230, 330, 430, 530, 630, 730,
830, 930, 1030, 1130) is oriented such that the inlet (126,
226, 326,426,526, 726, 826, 926, 1026, 1126) of the first
dilution passage and the inlet (126, 226, 326, 426, 526,
726, 826, 926, 1026, 1126) of the second dilution pas-
sage can be fully occluded at the same time.

[0142] The combustor (80, 280, 380, 480, 580, 680,
780, 880, 980, 1080, 1180) of any preceding clause,
wherein the baffle (130, 230, 330, 430, 530, 630, 730,
830, 930, 1030, 1130) includes a circumferential baffle
angle (460, 560) when viewed along a plane extending
circumferentially about the mean centerline (124, 224,
324,624,724,824,924,1024, 1124) and intersecting the
baffle (130, 230, 330, 430, 530, 630, 730, 830, 930, 1030,
1130), with the circumferential baffle angle (460, 560)
having an absolute value of less than 90 degrees.
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[0143] The combustor (80, 280, 380, 480, 580, 680,
780, 880, 980, 1080, 1180) of any preceding clause,
wherein the baffle (130, 230, 330, 430, 530, 630, 730,
830, 930, 1030, 1130) includes a circumferential baffle
angle (460, 560) when viewed along a plane extending
circumferentially about the mean centerline (124, 224,
324,624,724,824,924, 1024, 1124) and intersecting the
baffle (130, 230, 330, 430, 530, 630, 730, 830, 930, 1030,
1130), with the circumferential baffle angle (460, 560)
being variable during operation of the combustor (80,
280, 380, 480, 580, 680, 780, 880, 980, 1080, 1180).
[0144] The combustor (80, 280, 380, 480, 580, 680,
780, 880, 980, 1080, 1180) of any preceding clause,
wherein the range of movement has a degree of freedom
in a radial direction, with respect to the mean centerline
(124, 224, 324, 624, 724, 824, 924, 1024, 1124).
[0145] The combustor (80, 280, 380, 480, 580, 680,
780, 880, 980, 1080, 1180) of any preceding clause,
wherein the baffle (130, 230, 330, 430, 530, 630, 730,
830,930, 1030, 1130)is operably coupledtoanarm (132,
232, 332, 432, 532, 632, 732, 832, 932, 1032, 1132).
[0146] The combustor (80, 280, 380, 480, 580, 680,
780, 880, 980, 1080, 1180) of any preceding clause,
wherein the baffle (130, 230, 330, 430, 530, 630, 730,
830, 930, 1030, 1130) includes a pair of opposing baffles
and wherein the pair of opposing baffles extend from
opposing circumferential sides of the arm (132, 232,
332, 432, 532, 632, 732, 832, 932, 1032, 1132).

[0147] The combustor (80, 280, 380, 480, 580, 680,
780, 880, 980, 1080, 1180) of any preceding clause,
wherein the combustor (80, 280, 380, 480, 580, 680,
780, 880, 980, 1080, 1180) is defined by a combustor
centerline (36, 1070, 1170) and the baffle (130, 230, 330,
430, 530, 630, 730, 830, 930, 1030, 1130) is movable at
least one of either axially or radially, with respect to the
combustor centerline (36, 1070, 1170), and wherein the
combustor centerline (36, 1070, 1170) is non-parallel to
the mean centerline (124, 224, 324, 624, 724, 824, 924,
1024, 1124) at the inlet (126, 226, 326, 426, 526, 726,
826, 926, 1026, 1126).

[0148] The combustor (80, 280, 380, 480, 580, 680,
780, 880, 980, 1080, 1180) of any preceding clause,
further comprising at least one fuel cup (76, 1076,
1176) provided on a dome wall (90) at least partially
defining the combustion chamber (86, 286, 386, 686,
786, 886, 986, 1086, 1186), the at least one fuel cup
(76, 1076, 1176) receiving a flow of hydrogen containing
fuel.

Claims

1. A combustor (80, 280, 380, 480, 580, 680, 780, 880,
980, 1080, 1180) for a gas turbine engine (10), the
combustor (80, 280, 380, 480, 580, 680, 780, 880,
980, 1080, 1180) comprising:

a casing (78, 678, 778, 878, 978, 1078, 1178);
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aninnerliner (82a, 280, 380, 480, 580, 680, 780,
882a, 982a, 1082a, 1182a) and an outer liner
(82b, 280, 380, 480, 580, 680, 780, 882b, 982b,
1082b, 1182b);

a compressed air passageway (88, 288, 388,
488, 588, 688, 788, 888, 988, 1088, 1188)
formed between the casing (78, 678, 778,
878, 978, 1078, 1178), the inner liner (82a,
280, 380, 480, 580, 680, 780, 882a, 982a,
1082a, 1182a) and the outer liner (82b, 280,
380, 480, 580, 680, 780, 882b, 982b, 1082b,
1182b);

a combustion chamber (86, 286, 386, 686, 786,
886, 986, 1086, 1186) at least partially defined
by the inner liner (82a, 280, 380, 480, 580, 680,
780, 882a, 982a, 1082a, 1182a) and the outer
liner (82b, 280, 380, 480, 580, 680, 780, 882b,
982b, 1082b, 1182b), the combustion chamber
(86, 286, 386, 686, 786, 886, 986, 1086, 1186)
having a mean centerline (124, 224, 324, 624,
724, 824, 924, 1024, 1124) extending through
the combustion chamber (86, 286, 386, 686,
786, 886, 986, 1086, 1186), the mean centerline
(124,224, 324,624,724, 824,924, 1024, 1124)
being equidistant between the inner liner (82a,
280, 380, 480, 580, 680, 780, 882a, 982a,
1082a, 1182a) and the outer liner (82b, 280,
380, 480, 580, 680, 780, 882b, 982b, 1082b,
1182b);

a set of dilution passages (120, 220, 320, 420,
520, 620, 720, 820, 920, 1020, 1120) extending
through at least one of the inner liner (82a, 280,
380, 480, 580, 680, 780, 882a, 982a, 1082a,
1182a) and the outer liner (82b, 280, 380, 480,
580, 680, 780, 882b, 982b, 1082b, 1182b), each
dilution passage of the set of dilution passages
(120, 220, 320, 420, 520, 620, 720, 820, 920,
1020, 1120) extending between an inlet (126,
226, 326, 426, 526, 726, 826, 926, 1026, 1126)
fluidly coupled to the compressed air passage-
way (88, 288, 388, 488, 588, 688, 788, 888, 988,
1088, 1188) and a dilution hole (122, 222, 322,
622, 722, 822, 922, 1022, 1122) fluidly coupled
to the combustion chamber (86, 286, 386, 686,
786, 886, 986, 1086, 1186); and

a baffle (130, 230, 330, 430, 530, 630, 730, 830,
930, 1030, 1130) provided within the com-
pressed air passageway (88, 288, 388, 488,
588, 688, 788, 888, 988, 1088, 1188), the baffle
(130, 230, 330, 430, 530, 630, 730, 830, 930,
1030, 1130) having a range of movement in at
least an axial direction, with respect to the mean
centerline (124, 224, 324, 624, 724, 824, 924,
1024, 1124), between a first position and a sec-
ond position relative to the inlet (126, 226, 326,
426, 526, 726, 826, 926, 1026, 1126) of at least
one dilution passage of the set of dilution pas-
sages (120, 220, 320, 420, 520, 620, 720, 820,
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920, 1020, 1120) to control a degree of occlusion
of compressed airflow (C) to the inlet (126, 226,
326, 426, 526, 726, 826, 926, 1026, 1126) of at
least a portion of the set of dilution passages
(120, 220, 320, 420, 520, 620, 720, 820, 920,
1020, 1120).

The combustor (80, 280, 380, 480, 580, 680, 780,
880, 980, 1080, 1180) of claim 1, wherein the set of
dilution passages (120, 220, 320, 420, 520, 620,
720, 820, 920, 1020, 1120) include a first dilution
passage and a second dilution passage, with the
baffle (130, 230, 330, 430, 530, 630, 730, 830, 930,
1030, 1130) being movable to control the degree of
occlusion to both of the first dilution passage and the
second dilution passage.

The combustor (80, 280, 380, 480, 580, 680, 780,
880, 980, 1080, 1180) of claim 2, wherein the inlet
(126, 226, 326, 426, 526, 726, 826, 926, 1026, 1126)
of the first dilution passage is axially spaced from the
inlet (126, 226, 326, 426, 526, 726, 826, 926, 1026,
1126) of the second dilution passage, with respect to
the mean centerline (124, 224, 324, 624, 724, 824,
924, 1024, 1124).

The combustor (80, 280, 380, 480, 580, 680, 780,
880, 980, 1080, 1180) of claim 3, wherein:

a line (462, 562) extends between a first center
point of the inlet (126, 226, 326, 426, 526, 726,
826, 926, 1026, 1126) of the first dilution pas-
sage and a second center point of the inlet (126,
226, 326, 426, 526, 726, 826, 926, 1026, 1126)
of the second dilution passage; and

the baffle (130, 230, 330, 430, 530, 630, 730,
830, 930, 1030, 1130) comprises a major body
axis (350, 450, 550) when viewed along a plane
extending circumferentially about the mean cen-
terline (124, 224, 324,624, 724,824,924, 1024,
1124) and intersecting the baffle (130, 230, 330,
430, 530, 630, 730, 830, 930, 1030, 1130), with
the major body axis (350, 450, 550) being par-
allel to the line (462, 562).

The combustor (80, 280, 380, 480, 580, 680, 780,
880, 980, 1080, 1180) of claim 3, wherein the inlet
(126, 226, 326, 426, 526, 726, 826, 926, 1026, 1126)
of the first dilution passage is circumferentially
spaced from the inlet (126, 226, 326, 426, 526,
726, 826, 926, 1026, 1126) of the second dilution
passage, with respect to the mean centerline (124,
224,324, 624, 724, 824, 924, 1024, 1124).

The combustor (80, 280, 380, 480, 580, 680, 780,
880, 980, 1080, 1180) claim 3, wherein the inlet (126,
226, 326,426, 526, 726, 826, 926, 1026, 1126) of the
first dilution passage is circumferentially aligned with



10.

1.

12.

31 EP 4 563 888 A2

the inlet (126, 226, 326, 426, 526, 726, 826, 926,
1026, 1126) of the second dilution passage, with
respect to the mean centerline (124, 224, 324,
624, 724, 824, 924, 1024, 1124).

The combustion of claim 6, wherein the baffle (130,
230, 330, 430, 530, 630, 730, 830, 930, 1030, 1130)
includes a circumferential baffle angle (460, 560)
when viewed along a plane extending circumferen-
tially about the mean centerline (124, 224, 324, 624,
724, 824, 924, 1024, 1124) and intersecting the
baffle (130, 230, 330, 430, 530, 630, 730, 830,
930, 1030, 1130), with the circumferential baffle
angle (460, 560) being variable during operation of
the combustor (80, 280, 380, 480, 580, 680, 780,
880, 980, 1080, 1180).

The combustor (80, 280, 380, 480, 580, 680, 780,
880, 980, 1080, 1180) of claim 5, wherein the baffle
(130, 230, 330, 430, 530, 630, 730, 830, 930, 1030,
1130) is oriented such that the inlet (126, 226, 326,
426, 526, 726, 826, 926, 1026, 1126) of the first
dilution passage and the inlet (126, 226, 326, 426,
526, 726, 826, 926, 1026, 1126) of the second dilu-
tion passage can be fully occluded at the same time.

The combustor (80, 280, 380, 480, 580, 680, 780,
880, 980, 1080, 1180) of any of claims 1-8, wherein
the baffle (130, 230, 330, 430, 530, 630, 730, 830,
930, 1030, 1130) includes a circumferential baffle
angle (460, 560) when viewed along a plane extend-
ing circumferentially about the mean centerline (124,
224, 324, 624, 724, 824, 924, 1024, 1124) and
intersecting the baffle (130, 230, 330, 430, 530,
630, 730, 830, 930, 1030, 1130), with the circumfer-
ential baffle angle (460, 560) having an absolute
value of less than 90 degrees.

The combustor (80, 280, 380, 480, 580, 680, 780,
880, 980, 1080, 1180) of any of claims 1-9, wherein
the baffle (130, 230, 330, 430, 530, 630, 730, 830,
930, 1030, 1130) includes a circumferential baffle
angle (460, 560) when viewed along a plane extend-
ing circumferentially aboutthe mean centerline (124,
224, 324, 624, 724, 824, 924, 1024, 1124) and
intersecting the baffle (130, 230, 330, 430, 530,
630, 730, 830, 930, 1030, 1130), with the circumfer-
ential baffle angle (460, 560) being variable during
operation of the combustor (80, 280, 380, 480, 580,
680, 780, 880, 980, 1080, 1180).

The combustor (80, 280, 380, 480, 580, 680, 780,
880, 980, 1080, 1180) of claim 1, wherein the range
of movement has a degree of freedom in a radial
direction, with respect to the mean centerline (124,
224,324, 624, 724, 824, 924, 1024, 1124).

The combustor (80, 280, 380, 480, 580, 680, 780,
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880, 980, 1080, 1180) of any of claims 1-11, wherein
the baffle (130, 230, 330, 430, 530, 630, 730, 830,
930, 1030, 1130) is operably coupled to anarm (132,
232,332,432,532,632,732,832,932, 1032, 1132).

The combustor (80, 280, 380, 480, 580, 680, 780,
880, 980, 1080, 1180) of claim 13, wherein the baffle
(130, 230, 330, 430, 530, 630, 730, 830, 930, 1030,
1130)includes a pair of opposing baffles and wherein
the pair of opposing baffles extend from opposing
circumferential sides of the arm (132, 232, 332, 432,
532, 632, 732, 832, 932, 1032, 1132).

The combustor (80, 280, 380, 480, 580, 680, 780,
880, 980, 1080, 1180) of claim 1, wherein the com-
bustor (80, 280, 380, 480, 580, 680, 780, 880, 980,
1080, 1180) is defined by a combustor centerline (36,
1070, 1170) and the baffle (130, 230, 330, 430, 530,
630, 730, 830, 930, 1030, 1130) is movable at least
one of either axially or radially, with respect to the
combustor centerline (36, 1070, 1170), and wherein
the combustor centerline (36, 1070, 1170) is non-
parallel to the mean centerline (124, 224, 324, 624,
724,824,924,1024,1124) attheinlet (126, 226, 326,
426, 526, 726, 826, 926, 1026, 1126).

The combustor (80, 280, 380, 480, 580, 680, 780,
880, 980, 1080, 1180) of any of claims 1-14, further
comprising at least one fuel cup (76, 1076, 1176)
provided on a dome wall (90) at least partially defin-
ing the combustion chamber (86, 286, 386, 686, 786,
886, 986, 1086, 1186), the at least one fuel cup (76,
1076, 1176) receiving a flow of hydrogen containing
fuel.
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