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(54) FUEL NOZZLE ASSEMBLY HAVING A PREMIX FLAME STABILIZER

(57) A fuel nozzle assembly (100) includes a premix
chamber (114), an air flow divider (116) extending radially
and axially within the premix chamber (114) between an
inner wall (102) and an outer wall (104) and a plurality of
guide vanes (122) disposed within the premix chamber
(114). One or more of the guide vanes (122) includes a
fuel port (130) in fluid communication with the flow divider
(116). The fuel nozzle assembly (100) further includes a

premix plate (110) that extends radially between the inner
and outer walls (102), (104) and circumferentially be-
tween first and second side walls (106), (108) down-
stream from the fuel ports (130). The premix plate (110)
includes an upstream side (142) axially spaced from a
downstream side (144) and a plurality of passages (146)
that provide for fluid flow from the premix chamber (114)
through the premix plate (110).
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Description

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention generally relates to a fuel
nozzle assembly for use in a combustor of a gas turbine.
More particularly, this invention relates to a fuel nozzle
assembly having a premix plate for flame stabilization
downstream from a fuel injection location.

BACKGROUND OF THE INVENTION

[0002] A typical gas turbine includes an inlet section,
a compressor section, a combustion section, a turbine
section, and an exhaust section. The inlet section cleans
and conditions a working fluid (e.g., air) and supplies the
working fluid to the compressor section. The compressor
section progressively increases the pressure of the work-
ing fluid and supplies a compressed working fluid to the
combustion section. The compressed working fluid and
a fuel are mixed within the combustion section and
burned in a combustion chamber to generate combustion
gases having a high temperature and pressure. The com-
bustion gases are routed along a hot gas path into the
turbine section where they expand to produce work. For
example, expansion of the combustion gases in the tur-
bine section may rotate a shaft connected to a generator
to produce electricity.
[0003] The combustion section generally includes one
or more combustors annularly arranged and disposed
between the compressor section and the turbine section.
Various parameters influence the design and operation
of the combustors. For example, gas turbine manufac-
turers are regularly tasked to increase gas turbine effi-
ciency without producing undesirable air polluting emis-
sions. The primary air polluting emissions typically pro-
duced by gas turbines burning conventional hydrocarbon
fuels are oxides of nitrogen (NOx), carbon monoxide
(CO), and unburned hydrocarbons (UHCs). Oxidation of
molecular nitrogen and thus the formation of NOx in air-
breathing engines such as gas turbines is an exponential
function of temperature. The higher the temperature of
the combustion gases, the higher the rate of formation
of the undesirable NOx emissions.
[0004] One way to lower the temperature of the com-
bustion gases, thus controlling the formation of NOx, is
to pre-mix fuel and air upstream from a combustion re-
action zone within the combustion chamber using a
premix type of fuel injector or fuel nozzle assembly, such
as a swirler or swozzle type fuel nozzle assembly. In this
type of fuel nozzle assembly, fuel is injected into a flow
of compressed air within an annular flow or premix pas-
sage defined within the fuel nozzle assembly. The fuel
and compressed air mixes within the annular passage
and is then routed into the combustion chamber from a
downstream end of the fuel nozzle assembly. During
combustion, the heat capacity or thermal capacitance of
excess air present in the air-rich or fuel-lean combustible

mixture absorbs heat in the combustion chamber, thus
reducing the temperature of the combustion gases,
thereby decreasing or preventing the formation of NOx
emissions.
[0005] A flow field of the lean combustible mixture with-
in the premix passage and entering the combustion
chamber at the injection point should be uniform or sym-
metric in order to reduce the potential for flame holding
and to achieve desired emissions performance. Accord-
ingly, continued improvements in current fuel nozzle as-
sembly technologies would be useful.

BRIEF DESCRIPTION OF THE INVENTION

[0006] Aspects and advantages of the invention are
set forth below in the following description, or may be
obvious from the description, or may be learned through
practice of the invention.
[0007] One embodiment of the present invention is a
fuel nozzle assembly for a gas turbine. The fuel nozzle
assembly includes a premix chamber defined between
an arcuate inner wall, an arcuate outer wall, a first side
wall and a circumferentially opposing second side wall.
An air flow divider extends radially between the inner wall
and the outer wall and extends axially within the premix
chamber. The air flow divider defines an internal fuel cir-
cuit. A plurality of guide vanes is disposed within the
premix chamber. At least one guide vane extends cir-
cumferentially between the air flow divider and one of the
first side wall or the second side wall. One or more of the
guide vanes includes a fuel port that is in fluid commu-
nication with the fuel circuit. A premix plate extends ra-
dially between the inner and outer walls and circumfer-
entially between the first and second side walls down-
stream from the fuel ports. The premix plate includes an
upstream side axially spaced from a downstream side
and a plurality of passages. The passages provide for
fluid flow from the premix chamber through the premix
plate.
[0008] Another embodiment of the present invention
is a combustor for a gas turbine. The combustor generally
includes a combustion chamber defined within the com-
bustor and a fuel nozzle assembly that is disposed up-
stream from the combustion chamber. The fuel nozzle
assembly comprises a premix chamber defined between
an arcuate inner wall, an arcuate outer wall, a first side
wall and a circumferentially opposing second side wall.
An air flow divider extends radially between the inner wall
and the outer wall and extends axially within the premix
chamber. The air flow divider defines an internal fuel cir-
cuit. A plurality of guide vanes is disposed within the
premix chamber. At least one guide vane extends cir-
cumferentially between the air flow divider and one of the
first side wall or the second side wall. One or more of the
guide vanes includes a fuel port that is in fluid commu-
nication with the fuel circuit. A premix plate extends ra-
dially between the inner and outer walls and circumfer-
entially between the first and second side walls down-
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stream from the fuel ports and upstream from the com-
bustion chamber. The premix plate includes an upstream
side axially spaced from a downstream side and a plu-
rality of passages. The passages provide for fluid flow
from the premix chamber through the premix plate and
into the combustion chamber.
[0009] Another embodiment of the present invention
includes a gas turbine. The gas turbine generally includes
a compressor, a combustor disposed downstream from
the compressor, and a turbine disposed downstream
from the combustor. The combustor includes an end cov-
er that is coupled to an outer casing and a combustion
chamber that is defined within the outer casing. A fuel
nozzle assembly extends downstream from the end cov-
er and terminates upstream from the combustion cham-
ber. The fuel nozzle assembly comprises a premix cham-
ber defined between an arcuate inner wall, an arcuate
outer wall, a first side wall and a circumferentially oppos-
ing second side wall. An air flow divider extends radially
between the inner wall and the outer wall and extends
axially within the premix chamber. The air flow divider
defines an internal fuel circuit. A plurality of guide vanes
is disposed within the premix chamber. At least one guide
vane extends circumferentially between the air flow di-
vider and one of the first side wall or the second side wall.
One or more of the guide vanes includes a fuel port in
fluid communication with the fuel circuit. A premix plate
extends radially between the inner and outer walls and
circumferentially between the first and second side walls
downstream from the fuel ports and upstream from the
combustion chamber. The premix plate includes an up-
stream side axially spaced from a downstream side and
a plurality of passages. The upstream side of the fuel
nozzle assembly includes a plurality of concentrically
aligned annular walls and a plurality of circumferentially
spaced radial walls that extend radially between radially
adjacent annular walls. The annular walls and the radial
walls at least partially define an inlet to each passage
and the passages provide for fluid flow from the premix
chamber through the premix plate and into the combus-
tion chamber.
[0010] Those of ordinary skill in the art will better ap-
preciate the features and aspects of such embodiments,
and others, upon review of the specification.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] A full and enabling disclosure of the present in-
vention, including the best mode thereof to one skilled in
the art, is set forth more particularly in the remainder of
the specification, including reference to the accompany-
ing figures, in which:

FIG. 1 is a functional block diagram of an exemplary
gas turbine within the scope of the present invention;

FIG. 2 is a simplified cross-section side view of an
exemplary combustor as may incorporate various

embodiments of the present invention;

FIG. 3 is a perspective view of an exemplary fuel
nozzle assembly according to at least one embodi-
ment of the present invention;

FIG. 4 is a cross sectioned perspective view of the
exemplary fuel nozzle assembly taken along section
line 4-4 as shown in FIG. 3, according to at least one
embodiment of the present invention;

FIG. 5 is a cross sectioned upstream perspective
view of a portion the exemplary fuel nozzle assembly
taken along section line 5-5 as shown in FIG. 3, ac-
cording to at least one embodiment of the present
invention;

FIG. 6 is a cross sectioned side view of the exemplary
fuel nozzle as shown in FIG. 4, according to one
embodiment of the present invention;

FIG. 7 is a downstream perspective view of a premix
plate of the fuel nozzle assembly as shown in FIG.
4, according to at least one embodiment of the
present invention; and

FIG. 8 is a downstream perspective view of the fuel
nozzle assembly as shown in FIG. 4 and provides
an operational flow diagram of the fuel nozzle as-
sembly according to at least one embodiment of the
present invention.

DETAILED DESCRIPTION

[0012] Reference will now be made in detail to present
embodiments of the invention, one or more examples of
which are illustrated in the accompanying drawings. The
detailed description uses numerical and letter designa-
tions to refer to features in the drawings. Like or similar
designations in the drawings and description have been
used to refer to like or similar parts of the invention.
[0013] 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. The
terms "upstream," "downstream," "radially," and "axially"
refer to the relative direction with respect to fluid flow in
a fluid pathway. For example, "upstream" refers to the
direction from which the fluid flows, and "downstream"
refers to the direction to which the fluid flows. Similarly,
"radially" refers to the relative direction substantially per-
pendicular to the fluid flow, and "axially" refers to the rel-
ative direction substantially parallel to the fluid flow. The
term "circumferentially" refers to a relative direction that
extends around an axial centerline CL of a particular com-
ponent.
[0014] Each example is provided by way of explanation
of the invention, not limitation of the invention. In fact, it
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will be apparent to those skilled in the art that modifica-
tions and variations can be made in the present invention
without departing from the scope or spirit thereof. For
instance, features illustrated or described as part of one
embodiment may be used on another embodiment to
yield a still further embodiment. Thus, it is intended that
the present invention covers such modifications and var-
iations as come within the scope of the appended claims
and their equivalents.
[0015] Referring now to the drawings, wherein identi-
cal numerals indicate the same elements throughout the
figures, FIG. 1 provides a functional block diagram of an
exemplary gas turbine 10 that may incorporate various
embodiments of the present invention. As shown, the
gas turbine 10 generally includes an inlet section 12 that
may include a series of filters, cooling coils, moisture sep-
arators, and/or other devices to purify and otherwise con-
dition a working fluid (e.g., air) 14 entering the gas turbine
10. The working fluid 14 flows to a compressor section
where a compressor 16 progressively imparts kinetic en-
ergy to the working fluid 14 to produce a compressed
working fluid 18 at a highly energized state.
[0016] The compressed working fluid 18 is mixed with
a fuel 20 from a fuel supply system 22 to form a combus-
tible mixture within one or more combustors 24. The com-
bustible mixture is burned to produce combustion gases
26 having a high temperature and pressure. The com-
bustion gases 26 flow through a turbine 28 of a turbine
section to produce work. For example, the turbine 28 may
be connected to a shaft 30 so that rotation of the turbine
28 drives the compressor 16 to produce the compressed
working fluid 18. Alternately or in addition, the shaft 30
may connect the turbine 28 to a generator 32 for produc-
ing electricity. Exhaust gases 34 from the turbine 28 flow
through an exhaust section 36 that connects the turbine
28 to an exhaust stack 38 downstream from the turbine
28. The exhaust section 36 may include, for example, a
heat recovery steam generator (not shown) for cleaning
and extracting additional heat from the exhaust gases 34
prior to release to the environment.
[0017] The combustors 24 may be any type of com-
bustor known in the art, and the present invention is not
limited to any particular combustor design unless specif-
ically recited in the claims. For example, the combustor
24 may be a can or can-annular type of combustor. FIG.
2 provides a simplified cross-section side view of an ex-
emplary combustor 24 that may incorporate various em-
bodiments of the present invention. As shown in FIG. 2,
a casing 40 (such as compressor discharge casing) and
an end cover 42 may be coupled together via a combustor
casing 44 to contain the compressed working fluid 18
flowing to the combustor 24 from the compressor 16 (FIG.
1). The compressed working fluid 18 may pass through
flow holes 46 in a flow sleeve 48, such as an impingement
sleeve or a combustion flow sleeve, to flow along the
outside of a transition duct 50 and/or a liner 52 towards
a head end 54 of the combustor 24.
[0018] The head end 54 is at least partially defined by

the end cover 42 and/or the combustor casing 44. The
compressed working fluid 18 may provide convective
and/or conductive cooling to the transition duct 50 and/or
to the liner 52 as it flows towards the head end 54. At the
head end 54, the compressed working fluid 18 reverses
in flow direction and flows through a plurality of fuel nozzle
assemblies 56. The fuel nozzle assemblies 56 may com-
prise a plurality of sector shaped fuel nozzle assemblies
which are annularly arranged around a center fuel nozzle
assembly. The fuel 20 flows from the fuel supply system
22 through one or more fuel circuits (not shown) defined
within the end cover 42 and into each or some of the fuel
nozzle assemblies 56. The fuel supply system 22 may
provide a gaseous and/or a liquid fuel to the combustor
24. The compressed working fluid 18 is premixed with
the fuel 20 as it passes through the fuel nozzle assem-
blies 56 to form a combustible mixture 58. The combus-
tible mixture 58 flows from the fuel nozzle assemblies 56
into a combustion chamber 60 for combustion.
[0019] FIG. 3 provides a perspective view of an exem-
plary fuel nozzle assembly 100 of the one or more fuel
nozzle assemblies 56 as shown in FIG. 2, according to
one embodiment of the present invention. FIG. 4 provides
a cross sectioned perspective side view of the fuel nozzle
assembly 100 taken along section line 4-4 as shown in
FIG. 3, according to one embodiment of the present in-
vention. The fuel nozzle assembly 100 may be used as
an outer fuel nozzle that is annularly or circumferentially
arranged about a center fuel nozzle assembly such as
in a 5 around 1 fuel nozzle configuration. In various em-
bodiments, as shown in FIGS. 3 and 4, the fuel nozzle
assembly 100 includes an arcuate shaped inner wall or
liner 102, an arcuate shaped outer wall or liner 104 radi-
ally spaced from the inner wall 102, a first side wall 106
(FIG. 3) circumferentially spaced from a second side wall
108 (FIG. 4) and a premix plate 110 disposed at a down-
stream end portion 112 of the fuel nozzle assembly 100.
The first side wall 106 and the second side wall 108 ex-
tend radially from the inner liner 102 to the outer liner
104. The premix plate 110 extends radially with respect
to centerline CL between the inner wall 102 and the outer
wall 104 and circumferentially between the first side wall
106 and the second side wall 108.
[0020] As shown in FIGS. 3 and 4 collectively, the inner
wall 102, outer wall 104, first side wall 106 (FIG. 3) and
second side wall 108 define a premix flow passage or
chamber 114 (FIG. 4) within the fuel nozzle assembly
100. As shown in FIGS. 3 and 4, an air flow divider 116
extends axially from a base portion 118 of the fuel nozzle
assembly 100 into the premix chamber 114 with respect
to centerline CL. As shown in FIG. 4, the air flow divider
116 extends radially from or between the inner wall 102
and the outer wall 104. In various embodiments, as
shown in FIG. 4, the wall defines or includes one or more
internal fuel circuits 120 (as shown in dashed lines). In
various embodiments, the premix plate 110 generally
provides a bluff body across the premix flow chamber
114 upstream from the combustion chamber 60 (FIG. 2).
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[0021] FIG. 5 provides a cross sectioned perspective
view of the fuel nozzle assembly 100 taken along section
line 5-5 as shown in FIG. 3. In various embodiments, as
shown in FIGS. 4 and 5, the fuel nozzle assembly 100
includes a plurality of guide vanes 122. The guide vanes
122 extend axially or substantially axially along the air
flow divider 116, have a radial thickness and extend at
least partially within the premix chamber 114. In particular
embodiments, as shown in FIG. 4, an upstream portion
124 of each or at least one guide vane 122 may curve
radially outwardly towards the outer wall 104 (as shown).
[0022] In particular embodiments, as shown in FIGS.
4 and 5, the fuel nozzle assembly 100 includes a first set
122(a) of the guide vanes 122 that extend circumferen-
tially between the air flow divider 116 and the first side
wall 106 and a second set 122(b) of the guide vanes 122
that extend circumferentially between the wall 106 and
the second side wall 108. The first set 122(a) and the
second set 122(b) of the guide vanes 122 is not limited
to any particular number of guide vanes 122 unless oth-
erwise recited in the claims. For example, in particular
embodiments, as shown in FIGS. 4 and 5, the first set
122(a) and the second set 122(b) of guide vanes 122
may each include two guide vanes 122.
[0023] In various embodiments, as shown in FIG. 4,
one or more of the guide vanes 122 include a fuel pas-
sage 128 and one or more fuel port(s) 130. In various
embodiments, the fuel passage(s) 128 and the fuel
port(s) 130 may be in fluid communication with the fuel
circuit(s) 120 defined within and/or by the air flow divider
116. The fuel circuit(s) 120 may be in fluid communication
with the fuel supply system 22 (FIG. 2), for example, via
the end cover 42 (FIG. 2). The fuel port(s) 130 provide
for fluid communication between the fuel passage(s) 128
and the premix chamber 114. The curved upstream por-
tion 124 of the guide vanes 122 may manipulate flow
characteristics or flow profile of the compressed air 18
(FIG. 2) as it flows from the head end 54 of the combustor
24 into the premix chamber 114 upstream from the fuel
ports 130.
[0024] FIG. 6 provides a cross sectioned side view of
the fuel nozzle assembly 100 as shown in FIG. 4, accord-
ing to at least one embodiment of the present invention.
In particular embodiments, as shown in FIG. 6, the guide
vanes 122 may extend axially along the air flow divider
116 at varying axial distances 132, 134. In particular em-
bodiments, the fuel ports 130 may be axially offset. For
example, the fuel ports 130 may be disposed along the
guide vanes 122 at varying axial distances 136, 138 with-
in the premix chamber 114 as measured from an inlet
126 to the premix chamber or an upstream end 140 of
the outer wall 104 or in the alternative, as measured from
an upstream side 142 of the premix plate 110, thus pro-
viding axial fuel staging capability and/or benefits within
the premix chamber 114.
[0025] FIG. 7 provides an enlarged downstream per-
spective view of the premix plate 110 as shown in FIGS.
4 and 6 according to one embodiment of the present in-

vention. As shown in FIGS. 4 and 7 collectively, the
premix plate 110 includes the upstream side 142 which
is axially spaced from a downstream or flame side 144.
As shown in FIGS. 4 and 7 collectively, the premix plate
110 defines or at least partially defines a plurality of pas-
sages 146 that extend generally axially through the up-
stream and downstream sides 142, 144.
[0026] In particular embodiments, as shown in FIGS.
4 and 7, the passages 146 may be arranged so as to
form multiple circumferential rows 148 which are radially
stacked between the inner wall 102 and the outer wall
104. Each circumferential row 148 is radially separated
from an adjacent row circumferential row 148. Although
the passages 146 are shown as having a generally cir-
cular cross sectional shape, it is to be understood that
the passages 146 are not limited to any particular cross
sectional shape unless specifically provided in the
claims. For example, the passages 146 may have an
arcuate, rectangular, triangular or trapezoidal cross sec-
tional shape.
[0027] As shown in FIGS. 4 and 7, each passage 146
includes an inlet 150 defined along the upstream side
142 and an outlet 152 (FIG. 4) defined along the down-
stream side 144. The inlets 150 are in fluid communica-
tion with the premix flow passage 114 and with the outlets
152. At least some of the passages 146 provide for fluid
flow from the premix flow passage 114, through the
premix plate 110 and into the combustion chamber 60
(FIG. 2).
[0028] The inlets 150 and the outlets 152 may be pro-
vided with different shapes, such that premixing of a fuel-
air mixture entering the passages 146 from the premix
chamber 114 is maximized at the inlets 150 and that dis-
crete fuel-air jets are formed at the outlets 152. To min-
imize the likelihood of flame holding, the transition from
the shape of the inlets 150 to the shape of the outlets
152 is smooth or non-turbulent. In one embodiment, the
inlet 150 has a larger area than the outlet 152, thereby
accelerating the flow of the fuel-air mixture through the
premix plate 110.
[0029] In various embodiments, as shown in FIGS. 6
and 7 collectively, the upstream side 142 of the premix
plate 110 may include and/or define a plurality of con-
centrically aligned annular walls 154 that extend axially
and radially with respect to centerline CL and circumfer-
entially between the first side wall 106 and the second
side wall 108. Each annular wall 154 is radially spaced
from an adjacent annular wall 154 or walls. The annular
walls 154 radially separate or isolate the inlets 150 and
the outlets 152 of radially adjacent passages 146.
[0030] In various embodiments, as shown in FIG. 7,
the premix plate includes and/or at least partially defines
a plurality of circumferentially spaced radial walls 156
that extend radially between radially adjacent annular
walls 154 and/or the inner wall 102 or the outer wall 104.
The radial walls 156 circumferentially separate or isolate
circumferentially adjacent passages 146 and/or inlets
150 to adjacent passages 146. The annular walls 154
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and the radial walls 156 surround and/or at least partially
define the inlets 150 to each passage 146, thereby max-
imizing the area through which the fuel-air mixture flows
into the premix plate 110 and minimizing dead space that
would otherwise occur between adjacent passages, for
example, if their circular shape were continuous from the
inlets 150 to the outlets 152. In particular embodiments,
one or more of the passages 146 are blended into or with
the corresponding annular wall 154 and/or the corre-
sponding radial wall 156.
[0031] FIG. 8 provides a downstream perspective view
of the cross section fuel nozzle as shown in FIG. 4, ac-
cording to one embodiment of the present invention, and
also provides an operational flow diagram of the fuel noz-
zle assembly 100. During operation, as shown in FIG. 8,
compressed air 18 from the head end 54 (FIG. 2) of the
combustor 24 (FIG. 2) is routed through the inlet 126 to
the premix chamber 114, while fuel 20 is injected into the
flow of compressed air 18 via the various fuel ports 130
defined within the guide vanes 122. In particular embod-
iments, the compressed air 18 may be preconditioned
upstream from the plurality of fuel ports 130 via the guide
vanes 122, thus manipulating the flow characteristics or
flow profile of the compressed air 18 as it flows from the
head end 54 of the combustor 24 into the premix chamber
114 upstream from the fuel ports 130.
[0032] The fuel 20 and compressed air 18 mix together
within the premix chamber 114, thus providing a fuel-air
mixture as indicated by arrows 158 upstream from the
inlets 150. The various surface features defined along
the upstream or inlet side 142 of the premix plate 110
such as the annular and radial walls 154, 156 and/or the
blended inlets 150 provide generally aerodynamically
clean inlets 150 to the passages 146, thus providing
flame stabilization at and/or downstream from the outlets
152 of the passages 146. In addition or in the alternative,
the passages 146 may promote further or more complete
premixing of the fuel-air mixture 158 upstream from the
combustion chamber 60, thus enhancing overall emis-
sions performance of the combustor 24. The fuel-air mix-
ture 158 enters the combustion chamber 60 in a flow
direction that is substantially axial (that is, without the
swirl, or tangential flow direction, typically associated with
swirler or swozzle-type premixing fuel nozzles). As a re-
sult, the flame front is shorter and exhibits flame stability.
[0033] This written description, which includes the best
mode, uses examples to disclose the invention and to
enable any person skilled in the art to practice the inven-
tion, including making and using any devices or systems
and performing any incorporated methods. The patent-
able scope of the invention is defined by the claims, and
may include other examples that occur to those skilled
in the art. Such other examples are intended to fall within
the scope of the claims if they include structural elements
that do not differ from the literal language of the claims,
or if they include equivalent structural elements with in-
substantial differences from the literal language of the
claims.

[0034] Various aspects and embodiments of the
present invention are defined by the following numbered
clauses:

1. A fuel nozzle assembly comprising:

a premix chamber defined between an arcuate
inner wall, an arcuate outer wall, a first side wall
and a circumferentially opposing second side
wall;
an air flow divider extending radially between
the inner wall and the outer wall and extending
axially within the premix chamber, wherein the
air flow divider defines an internal fuel circuit;
plurality of guide vanes disposed within the
premix chamber, wherein at least one guide
vane extends circumferentially between the air
flow divider and one of the first side wall or the
second side wall, wherein one or more of the
guide vanes includes a fuel port in fluid commu-
nication with the fuel circuit; and
a premix plate that extends radially between the
inner and outer walls and circumferentially be-
tween the first and second side walls down-
stream from the fuel ports, wherein the premix
plate includes an upstream side axially spaced
from a downstream side and a plurality of pas-
sages, wherein the passages provide for fluid
flow from the premix chamber through the
premix plate.

2. The fuel nozzle assembly as in clause 1, wherein
the upstream side of the premix plate includes a plu-
rality of concentrically aligned annular walls and a
plurality of circumferentially spaced radial walls that
extend radially between radially adjacent annular
walls, wherein the annular walls and the radial walls
at least partially define inlets to each passage.

3. The fuel nozzle assembly as in clause 1 or 2,
wherein the passages are blended with the annular
walls and the radial walls proximate to the inlet of
each passage.

4. The fuel nozzle assembly as in any preceding
clause, wherein one or more of the guide vanes at
least partially defines a fuel passage therein.

5. The fuel nozzle assembly as in any preceding
clause, wherein the flow divider is connected to a
base portion of the fuel nozzle assembly.

6. The fuel nozzle assembly as in any preceding
clause, wherein an upstream portion of at least one
guide vane of the plurality of guide vanes is curved
radially towards the outer wall.

7. The fuel nozzle assembly as in any preceding
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clause, wherein the plurality of guide vanes compris-
es a first set of guide vanes that extend circumfer-
entially between the flow divider and the first side
wall and a second set of guide vanes that extend
circumferentially between the flow divider and the
second side wall.

8. The fuel nozzle assembly as in any preceding
clause, wherein the plurality of guide vanes extends
axially along the air flow divider at varying axial dis-
tances.

9. The fuel nozzle assembly as in any preceding
clause, wherein the fuel ports of two or more guide
vanes of the plurality of guide vanes are axially offset.

10. A combustor for a gas turbine, comprising:

a combustion chamber defined within the com-
bustor; and
a fuel nozzle assembly comprising:

a premix chamber defined between an ar-
cuate inner wall, an arcuate outer wall, a
first side wall and a circumferentially oppos-
ing second side wall;
an air flow divider extending radially be-
tween the inner wall and the outer wall and
extending axially within the premix cham-
ber, wherein the air flow divider defines an
internal fuel circuit;
a plurality of guide vanes disposed within
the premix chamber, wherein at least one
guide vane extends circumferentially be-
tween the air flow divider and one of the first
side wall or the second side wall, wherein
one or more of the guide vanes includes a
fuel port in fluid communication with the fuel
circuit; and
a premix plate that extends radially between
the inner and outer walls and circumferen-
tially between the first and second side walls
downstream from the fuel ports and up-
stream from the combustion chamber,
wherein the premix plate includes an up-
stream side axially spaced from a down-
stream side and a plurality of passages,
wherein the passages provide for fluid flow
from the premix chamber through the
premix plate and into the combustion cham-
ber.

11. The combustor as in clause 10, wherein the up-
stream side of the premix plate includes a plurality
of concentrically aligned annular walls and a plurality
of circumferentially spaced radial walls that extend
radially between radially adjacent annular walls,
wherein the annular walls and the radial walls at least

partially define inlets to each passage.

12. The combustor as in clause 10 or 11, wherein
the passages are blended with the annular walls and
the radial walls proximate to the inlet of each pas-
sage.

13. The combustor as in any of clauses 10 to 12,
wherein one or more of the guide vanes at least par-
tially defines a fuel passage therein.

14. The combustor as in any of clauses 10 to 13,
wherein the flow divider is connected to a base por-
tion of the fuel nozzle assembly.

15. The combustor as in any of clauses 10 to 14,
wherein an upstream portion of at least one guide
vane of the plurality of guide vanes is curved radially
towards the outer wall.

16. The combustor as in any of clauses 10 to 15,
wherein the plurality of guide vanes comprises a first
set of guide vanes that extend circumferentially be-
tween the flow divider and the first side wall and a
second set of guide vanes that extend circumferen-
tially between the flow divider and the second side
wall.

17. The combustor as in any of clauses 10 to 16,
wherein the plurality of guide vanes extends axially
along the air flow divider at varying axial distances.

18. The combustor as in any of clauses 10 to 17,
wherein the fuel ports of two or more guide vanes of
the plurality of guide vanes are axially offset.

19. A gas turbine, comprising:

a compressor, a combustor disposed down-
stream from the compressor and a turbine dis-
posed downstream from the combustor, where-
in the combustor includes an end cover coupled
to an outer combustor casing, a combustion
chamber defined within the outer combustor
casing and a fuel nozzle assembly that extends
downstream from the end cover and terminates
upstream from the combustion chamber;
wherein the fuel nozzle assembly comprises:

a premix chamber defined between an ar-
cuate inner wall, an arcuate outer wall, a
first side wall and a circumferentially oppos-
ing second side wall;
an air flow divider extending radially be-
tween the inner wall and the outer wall and
extending axially within the premix cham-
ber, wherein the air flow divider defines an
internal fuel circuit;
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a plurality of guide vanes disposed within
the premix chamber, wherein at least one
guide vane extends circumferentially be-
tween the air flow divider and one of the first
side wall or the second side wall, wherein
one or more of the guide vanes includes a
fuel port in fluid communication with the fuel
circuit; and
a premix plate that extends radially between
the inner and outer walls and circumferen-
tially between the first and second side walls
downstream from the fuel ports and up-
stream from the combustion chamber,
wherein the premix plate includes an up-
stream side axially spaced from a down-
stream side and a plurality of passages,
wherein the upstream side of the fuel nozzle
assembly includes a plurality of concentri-
cally aligned annular walls and a plurality of
circumferentially spaced radial walls that
extend radially between radially adjacent
annular walls, wherein the annular walls
and the radial walls at least partially define
an inlet to one or more of the passages and
wherein the passages provide for fluid flow
from the premix chamber through the
premix plate and into the combustion cham-
ber.

20. The gas turbine as in clause 19, wherein the plu-
rality of guide vanes comprises a first set of guide
vanes that extend circumferentially between the flow
divider and the first side wall and a second set of
guide vanes that extend circumferentially between
the flow divider and the second side wall, wherein
the fuel ports of two or more guide vanes of the first
set of guide vanes or the second set of guide vanes
are axially offset.

Claims

1. A fuel nozzle assembly (100), comprising:

a premix chamber (114) defined between an ar-
cuate inner wall (102), an arcuate outer wall
(104), a first side wall (106) and a circumferen-
tially opposing second side wall (108);
an air flow divider (116) extending radially be-
tween the inner wall (102) and the outer wall
(104) and extending axially within the premix
chamber (114), wherein the air flow divider (116)
defines an internal fuel circuit (120);
a plurality of guide vanes (122) disposed within
the premix chamber (114), wherein at least one
guide vane (122) extends circumferentially be-
tween the air flow divider (116) and one of the
first side wall (106) or the second side wall (108),

wherein one or more of the guide vanes (122)
includes a fuel port (130) in fluid communication
with the fuel circuit; and
a premix plate (110) that extends radially be-
tween the inner and outer walls (102), (104) and
circumferentially between the first and second
side walls (106), (108) downstream from the fuel
ports (130), wherein the premix plate (110) in-
cludes an upstream side (142) axially spaced
from a downstream side (144) and a plurality of
passages (146), wherein the passages (146)
provide for fluid flow from the premix chamber
(114) through the premix plate (110).

2. The fuel nozzle assembly (100) as in claim 1, wherein
the upstream side (142) of the premix plate (110)
includes a plurality of concentrically aligned annular
walls (154) and a plurality of circumferentially spaced
radial walls (156) that extend radially between radi-
ally adjacent annular walls (154), wherein the annu-
lar walls (154) and the radial walls (156) at least par-
tially define inlets (150) to each passage (146).

3. The fuel nozzle assembly (100) as in claim 2, wherein
the passages (146) are blended with the annular
walls (154) and the radial walls (156) proximate to
the inlet (150) of each passage (146).

4. The fuel nozzle assembly (100) as in any preceding
claim, wherein one or more of the guide vanes (122)
at least partially defines a fuel passage (146) therein.

5. The fuel nozzle assembly (100) as in any preceding
claim, wherein the flow divider (116) is connected to
a base portion (118) of the fuel nozzle assembly
(100).

6. The fuel nozzle assembly (100) as in any preceding
claim, wherein an upstream portion (124) of at least
one guide vane (122) of the plurality of guide vanes
(122) is curved radially towards the outer wall (104).

7. The fuel nozzle assembly (100) as in any preceding
claim, wherein the plurality of guide vanes (122)
comprises a first set of guide vanes (122a) that ex-
tend circumferentially between the flow divider (116)
and the first side wall (106) and a second set of guide
vanes (122b) that extend circumferentially between
the flow divider (116) and the second side wall (108).

8. The fuel nozzle assembly (100) as in any preceding
claim, wherein the plurality of guide vanes (122) ex-
tends axially along the air flow divider (116) at varying
axial distances.

9. The fuel nozzle assembly (100) as in any preceding
claim, wherein the fuel ports (130) of two or more
guide vanes (122) of the plurality of guide vanes
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(122) are axially offset.

10. A combustor (24) for a gas turbine, comprising:

a combustion chamber (60) defined within the
combustor (24); and
a fuel nozzle assembly (100) comprising:

a premix chamber (114) defined between
an arcuate inner wall (102), an arcuate outer
wall (104), a first side wall (106) and a cir-
cumferentially opposing second side wall
(108);
an air flow divider (116) extending radially
between the inner wall (102) and the outer
wall (104) and extending axially within the
premix chamber (114), wherein the air flow
divider (116) defines an internal fuel circuit
(120);
a plurality of guide vanes (122) disposed
within the premix chamber (114), wherein
at least one guide vane (122) extends cir-
cumferentially between the air flow divider
(116) and one of the first side wall (106) or
the second side wall (108), wherein one or
more of the guide vanes (122) includes a
fuel port (130) in fluid communication with
the internal fuel circuit (120); and
a premix plate (110) that extends radially
between the inner and outer walls (102),
(104) and circumferentially between the first
and second side walls (106), (108) down-
stream from the fuel ports (130) and up-
stream from the combustion chamber (60),
wherein the premix plate (110) includes an
upstream side (142) axially spaced from a
downstream side (144) and a plurality of
passages (146), wherein the passages
(146) provide for fluid flow from the premix
chamber (114) through the premix plate
(110) and into the combustion chamber.

11. The combustor (24) as in claim 10, wherein the up-
stream side (142) of the premix plate (110) includes
a plurality of concentrically aligned annular walls
(154) and a plurality of circumferentially spaced ra-
dial walls (156) that extend radially between radially
adjacent annular walls (154), wherein the annular
walls (154) and the radial walls (156) at least partially
define inlets (150) to each passage (146).

12. The combustor (24) as in claim 11, wherein the pas-
sages (146) are blended with the annular walls (154)
and the radial walls (156) proximate to the inlet (150)
of each passage (146).

13. The combustor (24) as in any of claims 10 to 12,
wherein one or more of the guide vanes (122) at least

partially defines a fuel passage (146) therein.

14. The combustor (24) as in any of claims 10 to 13,
wherein the flow divider (116) is connected to a base
portion (118) of the fuel nozzle assembly (100).

15. A gas turbine (10), comprising:

a compressor (16), a combustor (24) disposed
downstream from the compressor (16) and a tur-
bine (28) disposed downstream from the com-
bustor (24), wherein the combustor includes an
end cover coupled to an outer combustor casing,
a combustion chamber (60) defined within the
outer combustor casing and a fuel nozzle (56)
assembly that extends downstream from the
end cover and terminates upstream from the
combustion chamber (60);
wherein the fuel nozzle (56) assembly compris-
es:

a premix chamber (114) defined between
an arcuate inner wall (102), an arcuate outer
wall (104), a first side wall (106) and a cir-
cumferentially opposing second side wall
(108);
an air flow divider (116) extending radially
between the inner wall (102) and the outer
wall (104) and extending axially within the
premix chamber (114), wherein the air flow
divider defines an internal fuel circuit (120);
a plurality of guide vanes disposed within
the premix chamber (114), wherein at least
one guide vane (122) extends circumferen-
tially between the air flow divider and one
of the first side wall (106) or the second side
wall (108), wherein one or more of the guide
vanes (122) includes a fuel port in fluid com-
munication with the fuel circuit; and
a premix plate (110) that extends radially
between the inner and outer walls (102,104)
and circumferentially between the first and
second side walls (102,104) downstream
from the fuel ports (130) and upstream from
the combustion chamber (60), wherein the
premix plate (110) includes an upstream
side axially spaced from a downstream side
and a plurality of passages, wherein the up-
stream side of the fuel nozzle (56) assembly
includes a plurality of concentrically aligned
annular walls (154) and a plurality of circum-
ferentially spaced radial walls (156) that ex-
tend radially between radially adjacent an-
nular walls (154), wherein the annular walls
(154) and the radial walls (156) at least par-
tially define an inlet to one or more of the
passages and
wherein the passages provide for fluid flow
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from the premix chamber (114) through the
premix plate and into the combustion cham-
ber (60).
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