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Description
FIELD OF THE INVENTION

[0001] The presentinvention generally involves a sys-
tem for conditioning flow through a nozzle. In particular
embodiments of the present invention, a plurality of baf-
fles may circumferentially surround a plurality of nozzles
arranged in a combustor to enhance the distribution of a
compressed working fluid through the nozzles.

BACKGROUND OF THE INVENTION

[0002] Combustors are commonly used in industrial
and power generation operations to ignite fuel to produce
combustion gases having a high temperature and pres-
sure. For example, gas turbines typically include one or
more combustors to generate power or thrust. A typical
gas turbine used to generate electrical power includes
an axial compressor at the front, one or more combustors
around the middle, and a turbine at the rear. Ambient air
may be supplied to the compressor, and rotating blades
and stationary vanes in the compressor progressively
impart kinetic energy to the working fluid (air) to produce
a compressed working fluid at a highly energized state.
The compressed working fluid exits the compressor and
flows through one or more nozzles into a combustion
chamber in each combustor where the compressed
working fluid mixes with fuel and ignites to generate com-
bustion gases having a high temperature and pressure.
The combustion gases expand in the turbine to produce
work. For example, expansion of the combustion gases
in the turbine may rotate a shaft connected to a generator
to produce electricity.

[0003] During normal combustor operations, a com-
bustion flame exists downstream from the nozzles, typ-
ically in the combustion chamber at the exit of the noz-
Zles. Occasionally, however, "flame holding" may occur
in which a combustion flame exists upstream of the com-
bustion chamber inside one or more nozzles. For exam-
ple, conditions may exist in which a combustion flame
exists near a fuel port in the nozzles or near an area of
low flow inthe nozzles. Nozzles are typically not designed
to withstand the high temperatures created by a flame
holding event which may therefore cause severe damage
to a nozzle in a relatively short amount of time.

[0004] Various methods are known in the art for pre-
venting or reducing the occurrence of flame holding. For
example, the tortuous flow path of the compressed work-
ing fluid through the combustor may produce excessive
pressure loss and/or create regions of uneven flow
through the combustor and/or nozzles. Each of these ef-
fects reduces the efficiency of the combustor and in-
creases the chance of flame holding occurring at the low
flow regions. Therefore, a system for conditioning the
flow of the compressed working fluid through the com-
bustor and/or nozzles that reduces the pressure loss
across the combustor and/or the regions of uneven flow
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through the combustor and/or nozzles would be useful.
BRIEF DESCRIPTION OF THE INVENTION

[0005] 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.

[0006] The present invention resides in a system for
conditioning flow through a plurality of nozzles arranged
in a combustor. The system includes a shield circumfer-
entially surrounding at least a portion of the plurality of
nozzles and a plurality of baffles disposed circumferen-
tially around the shield. Each baffle is circumferentially
disposed between adjacent nozzles.

[0007] 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

[0008] Embodiments of the present invention will now
be described, by way of example only, with reference to
the accompanying drawings in which:

Fig. 1 is a simplified cross-section of a portion of a
combustor according to one embodiment of the
present invention;

Fig. 2 is an downstream axial view of the combustor
shown in Fig. 1 taken along line A-A;

Fig. 3 is a perspective view of the baffle shown in
Figs. 1 and 2 according to one embodiment of the
present invention;

Fig. 4 is a simplified cross-section of a portion of a
combustor according to a second embodiment of the
present invention;

Fig. 5 is a downstream axial view of the combustor
shown in Fig. 4 taken along line B-B; and

Fig. 6 is a perspective view of the baffle shown in
Figs. 4 and 5 according to an alternate embodiment
of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0009] 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.

[0010] Eachexampleisprovided 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 presentinvention
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.

[0011] Various embodiments of the present invention
include a system for conditioning flow through a nozzle.
In particular embodiments, a plurality of baffles may be
circumferentially arranged around and/or between a plu-
rality of nozzles, and the baffles may divide and/or dis-
tribute a compressed working fluid flowing through the
nozzles to produce a more uniform volumetric and/or ve-
locity profile through the nozzles. Although exemplary
embodiments of the present invention will be described
generally in the context of a combustor incorporated into
a gas turbine for purposes of illustration, one of ordinary
skill in the art will readily appreciate that embodiments
of the presentinvention may be applied to any combustor
and are not limited to a gas turbine combustor unless
specifically recited in the claims.

[0012] Fig. 1 provides a simplified cross-section of a
portion of a combustor, such as may be included in a gas
turbine, according to one embodiment of the present in-
vention. The combustor 10 may include one or more noz-
Zles 12 radially arranged between a cap 14 and an end
cover 16. The cap 14 and a liner 18 generally surround
and defme a combustion chamber 20 located down-
stream from the nozzles 12. As used herein, the terms
"upstream" and "downstream" refer to the relative loca-
tion of components in a fluid pathway. For example, com-
ponent A is upstream from component B if a fluid flows
from component A to component B. Conversely, compo-
nent B is downstream from component A if component
B receives a fluid flow from component A.

[0013] Each nozzle 12 may generally include a shroud
22 that circumferentially surrounds at least a portion of
a center body 24 to defme an annular passage 26 be-
tween the shroud 22 and the center body 24. The center
body 24 generally extends axially from the end cover 16
toward the cap 14 to provide fluid communication for fuel
to flow from the end cover 16, through the center body
20, and into the combustion chamber 20. The shroud 22
may include a bellmouth opening 28 to enhance the radial
distribution of the compressed working fluid flowing
through the annular passage 26 between the shroud 22
and the center body 24. In addition, one or more vanes
30 extending radially between the center body 24 and
the shroud 22 may impart a tangential swirl to the com-
pressed working fluid to enhance mixing between the
compressed working fluid and the fuel prior to combus-
tion.

[0014] Asshownin Fig. 1, a cap shield 32 may circum-
ferentially surround the nozzles 12 between the cap 14
and the end cover 16, and a casing 34 may surround the
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liner 18 and cap shield 32 to defme an axis-symmetric
annular passage 36 that circumferentially surrounds the
combustion chamber 20 and nozzles 12. The com-
pressed working fluid may flow through the annular pas-
sage 36 to provide impingement and/or convective cool-
ing to the liner 18 and/or cap shield 32. When the com-
pressed working fluid reaches the end cover 16, the com-
pressed working fluid reverses direction to flow through
the one or more nozzles 12 where it mixes with fuel before
igniting in the combustion chamber 20 to produce com-
bustion gases having a high temperature and pressure.
[0015] Fig. 2 provides an downstream axial view of the
combustor 10 shown in Fig. 1 taken along line A-A. As
shown in Figs. 1 and 2, the combustor 10 may include a
plurality of baffles 40 disposed circumferentially around
the cap shield 32. In the embodiment shown in Figs. 1
and 2, each baffle 40 extends radially inside the annular
passage 36 between the casing 34 and the cap shield
32, while in other particular embodiments, a portion or
all of each baffle 40 may extend radially inward from the
cap shield 32. As shown most clearly in Fig. 2, each baffle
40 may be circumferentially disposed between adjacent
nozzles 12 and fixedly connected to at least one of the
casing 34 or the cap shield 32. In this manner, the baffles
40 divide and distribute the compressed working fluid
flowing through the annular passage 36 to reduce pres-
sure losses across the combustor 10 and/or reduce low
flow regions in the vicinity of the nozzles 12. Specifically,
the compressed working fluid flowing through the annular
passage 36 is redirected, guided, or curved circumfer-
entially and/or radially inward by the baffles 40 to more
evenly distribute the compressed working fluid into the
bellmouth opening 28 of each nozzle 12.

[0016] Fig. 3 provides a perspective view of an exem-
plary baffle 40 shown in Figs. 1 and 2 according to one
embodiment of the present invention. As shown, each
baffle 40 may comprise one or more substantially trian-
gular surfaces 42 and/or concave surfaces 44 to reduce
the flow resistance, and thus the pressure drop, of the
compressed working fluid flowing over the baffles 40.
One of ordinary skill in the art can readily determine other
suitable shapes and curvatures for the baffles 40 to com-
plement the particular arrangement and geometry of the
nozzles 12 radially arranged in the combustor 10, and
the particular shape and/or curvature of the baffles 40 is
not a limitation of the present invention unless specifically
recited in the claims.

[0017] Figs. 4 and 5 provides simplified cross-section
and axial views of the combustor 10 according to a sec-
ond embodiment of the presentinvention. The combustor
10 again includes one or more nozzles 12 radially ar-
ranged between the cap 14 and end cover 16 and the
other general components as previously described with
respect to the embodiment shown in Fig. 1. The combus-
tor 10 again includes the plurality of baffles 40 radially
disposed around the cap shield 32, with each baffle 40
again circumferentially disposed between the adjacent
nozzles 12. However, as shown most clearly in Fig. 5, in
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this particular embodiment, each baffle 40 is radially dis-
posed completely inward of the cap shield 32. In this man-
ner, the baffles 40 again divide and distribute the com-
pressed working fluid into the bellmouth openings 28 of
the adjacent nozzles to reduce pressure losses across
the combustor 10 and/or reduce low flow regions in the
vicinity of the nozzles 12. Specifically, the compressed
working fluid flowing through the annular passage 36 re-
verses direction as it reaches the end cover 16, and the
baffles 40 redirect, guide, or curve the compressed work-
ing fluid circumferentially and/or radially inward to more
evenly distribute the compressed working fluid into the
bellmouth opening 28 of each nozzle 12.

[0018] Fig. 6 provides a perspective view of an exem-
plary baffle 40 shown in Figs. 4 and 5 according to an
alternate embodiment of the present invention. As
shown, each baffle 40 may again comprise a substan-
tially triangular surface 42 to allow each baffle 40 to fit
circumferentially between adjacent nozzles 12. In this
particular embodiment, each baffle further includes a
convex surface 46 to reduce the flow resistance, and thus
the pressure drop, of the compressed working fluid flow-
ing over the baffles 40 and into the adjacent nozzles 12.
One of ordinary skill in the art can readily determine other
suitable shapes and curvatures for the baffles 40 to com-
plement the particular arrangement and geometry of the
nozzles 12 radially arranged in the combustor 10, and
the particular shape and/or curvature of the baffles 40 is
nota limitation of the presentinvention unless specifically
recited in the claims.

[0019] The various shapes and locations of the baffles
40 described and illustrated in the various embodiment
shown in Figs. 1-6 thus reduce the pressure losses and
low flow regions associated with the flow path of the com-
pressed working fluid. As a result, it is anticipated that
each nozzle 12 will receive a more uniform distribution
of compressed working fluid, by volume and velocity,
which in turn enhances the efficiency and flame holding
margin for each nozzle 12.

[0020] This written description uses examples to dis-
close the invention, including the best mode, and also 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 and examples are intended to be
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 ele-
ments with insubstantial differences from the literal lan-
guages of the claims.

Claims

1. A system for conditioning flow through a plurality of
nozzles (12) arranged in a combustor (10), compris-
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ing:

a. a shield (32) circumferentially surrounding at
least a portion of the plurality of nozzles (12); and
b. a plurality of baffles (40) disposed circumfer-
entially around said shield (32), wherein each
baffle (40)is circumferentially disposed between
adjacent nozzles (12).

The system as in claim 1, wherein each baffle (40)
comprises a substantially triangular surface (42).

The system as in claim 1 or 2, wherein each baffle
(40) comprises at least one concave surface (44).

The system as in any of claims, 1 to 3 wherein at
least a portion of each baffle (40) extends radially
inward from said shield (32).

The system as in any of claims 1 to 4, wherein each
baffle (40) is radially disposed completely inward of
said shield (32).

The system as in any preceding claim, further com-
prising a casing (34) circumferentially surrounding
at least a portion of said shield (32).

The system as in claim 6, wherein each baffle (40)
is fixedly connected to at least one of said shield (32)
or said casing (34).

The system as in any of claims 6 to 7, wherein each
baffle (40) extends radially between said shield (32)
and said casing (34).
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