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ABSTRACT

To reduce thermal stress on a flange that joins a
combustor casing with a turbine casing. Provided is a gas
turbine (10) in which a compressor (14), a combustor (15),
and a turbine (16) are arranged along an extending
direction of a rotating shaft (axis R), and a combustor
casing (12A) housing the combustor (15) and a turbine
casing (12B) housing the turbine (16) are joined tc each
other via respective flanges (12RAa, 12Ba) thereof
projecting toward the outside. The gas turbine (10)
includes a projection part (1) on an inner face of the
combustor casing (12A), the projection part (1) projecting
toward the inside in a radial direction in at least part of
a range in an extending direction of the rotating shaft
between the flange (12Aa) and an end on the compressor (14)
side of a combustion chamber (inner cylinder 15B) in the

combustor (15).
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1
DESCRIPTION

GAS TURBINE

Field

[0001] The present invention relates to a gas turbine.
Background

[0002] Typically, a gas turbine includes a compressor, a

combustor, and a turbine, and casings thereof are joined to
each other with bolts via flanges on outer circumference parts
(for example, refer to Patent Literature 1).

Citation List

Patent Literature

[0003] Patent Literature 1: Japanese Patent Application
Laid-open No. 2004-169655

Summary

[0004] In a gas turbine, compressed air that is led to a
combustor from a compressor has the highest pressure, and has
the highest temperature before reaching the combustor. The
compressed air is sent from a diffuser at an outlet of the
compressor toward the combustor, collides with the combustor in
a combustor casing in which the combustor is housed, and part
of the compressed air reaches an outer circumference part of
the combustor. The outer circumference part of the combustor
has a space formed between the combustor and the combustor
casing, and the compressed air that has collided with the
combustor spreads to the outside of the outer circumference
part of the combustor, so that flow velocity in the vicinity of
the combustor casing on the outside is higher than that in the
vicinity of the combustor. Thus, an inner face of the
combustor casing is subjected to high-temperature compressed
air. In recent years, a pressure ratio of the compressor tends

to be increased for improving fuel efficiency, and the
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temperature of the compressed air sent from the outlet of the
compressor to the combustor is increased in accordance with the
increase in the pressure ratio.

[0005] As disclosed in Patent Literature 1 described above,
the casings of the gas turbine are joined to each other with
bolts via flanges on the outside. Specifically, the combustor
casing and a turbine casing are Jjoined to each other via a
flange on the outside thereof. The compressed air in the outer
circumference part of the combustor described above flows
toward the flange that joins the combustor casing with the
turbine casing. A heat transfer coefficient around the flange
is low due to stagnant air, and the heat transfer coefficient
within the combustor casing is high due to high flow velocity
of the compressed air, so that very large temperature
distribution is caused in the flange inside and outside the
casing. Specifically, in a gas turbine for an aircraft, the
number of revolutions is increased within several tens of
seconds at the time of takeoff to raise pressure and increase
output, so that the flange is subjected to high-temperature
compressed air at this time. Thus, excessive thermal stress is
applied to the flange that joins the combustor casing with the
turbine casing, a generation rate of a fault such as a crack is
increased and a frequency of parts replacement is increased.
Thus, there is a demand for reducing the thermal stress on the
flange.

[0006] The present invention has been made for solving the
problems described above, and provides a gas turbine that can
reduce the thermal stress on the flange that joins the
combustor casing with the turbine casing.

[0007] According to an aspect of the present invention,

there is provided a gas turbine comprising: a rotating shaft; a

CA 3009026 2019-08-06
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3
compressor; a combustor including a combustion chamber; and a
turbine; a combustor casing that includes a first flange
projecting toward the outside and is configured to house the
combustor; and a turbine casing that includes a second flange
projecting toward the outside and is configured to house the
turbine, wherein the compressor, the combustor, and the turbine
are arranged along an extending direction of the rotating
shaft, and the combustor casing and the turbine casing are
joined to each other via the first and second flanges, the gas
turbine further comprising: a projection part on an inner face
of the combustor casing, wherein the projection part projects
toward the inside in a radial direction, the projection part is
provided in at least part of a range in the extending direction
of the rotating shaft between the first flange and an end of
the combustion chamber on the compressor side, and the
projection part is continuously arranged in a circumferential
direction.
[0007a] A gas turbine of another aspect includes a
compressor, a combustor, and a turbine, which are arranged
along an extending direction of a rotating shaft, and also
includes a combustor casing housing the combustor and a turbine
casing housing the turbine, which are joined to each other via
respective flanges thereof projecting toward the outside. The
gas turbine includes a projection part on an inner face of the
combustor casing, the projection part projecting toward the
inside in a radial direction in at least part of a range in the
extending direction of the rotating shaft between the flanges
and an end of a combustion chamber on the compressor side in
the combustor.
[0008] With this gas turbine, by arranging the projection

part on the inner face of the combustor casing, the projection
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4
part functions as a dam for compressed air that spreads to the
outside of the combustion chamber and flows along the inner
face of the combustor casing, and guides the flow of the
compressed air toward the inside in a radial direction. As a
result, the flow of the compressed air that is led to the
flange can be inhibited, and the thermal stress on the flange
can be reduced.
[0009] In the gas turbine of some embodiments of the present
invention, the projection part is arranged at a position,
except for a position at the inside in the radial direction of
the combustor casing at which the flange is formed.
[0010] With this gas turbine, by arranging the projection
part at a position except the position at the inside in the
radial direction of the combustor casing at which the flange is
formed, heat transmission from the projection part to the
flange can be prevented. As a result, the thermal stress on
the flange can be reduced.
[0011] In the gas turbine of some embodiments of the present
invention, a projecting end of the projection part projecting
toward the inside in the radial direction from an inner face of
the combustor casing is arranged at a more outside in the
radial direction than the outermost position in the radial
direction in the combustion chamber.
[0012] With this gas turbine, the projecting end of the
projection part is arranged on the more outside in the radial
direction than the outermost position in the radial direction
of the combustion chamber, so that, at the time of relatively
moving the combustion chamber and the combustor casing in the
extending direction of the rotating shaft for attachment or
removal, the combustion chamber and the combustor casing can be

prevented from interfering with each other, and an assembly
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property can be improved.

[0013] In the gas turbine of some embodiments of the present
invention, a surface of the projection part facing the
compressor has an inclined surface gradually inclined to the
outside in the radial direction from the inner face of the
combustor casing toward the turbine.

[0014] With this gas turbine, by arranging the inclined
surface on the projection part, the compressed air can be
guided to be smoothly separated from the inner face of the
combustor casing, and unrequired turbulence of the compressed
air can be prevented.

[0015] In the gas turbine of some embodiments of the present
invention, a surface of the projection part facing the turbine
is formed to rise steeply from the inner face of the combustor
casing.

[0016] With this gas turbine, when the surface facing the
turbine is formed to rise steeply from the inner face of the
combustor casing, the compressed air easily comes off from the
projecting end of the projection part. Thus, the compressed
alr can be separated from the inner face of the combustor
casing, and an effect of reducing the thermal stress on the
flange can be significantly obtained.

[0017] In the gas turbine of some embodiments of the present
invention, the projection part is separately attached to the
inner face of the combustor casing.

[(0018] With this gas turbine, by separately attaching the
projection part to the inner face of the combustor casing, the
projection part can be attached to an existing gas turbine.
[0019] According to an aspect of the present invention, the
thermal stress on the flange that joins the combustor casing

with the turbine casing can be reduced.
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Brief Description of Drawings

[0020] FIG. 1 is a schematic configuration diagram of a gas

turbine according to an embodiment of the present invention.

FIG. 2 is an enlarged view of the vicinity of a

combustor in the gas turbine according to the embodiment of
present invention.

FIG. 3 is an enlarged view of a principal part in
gas turbine according to the embodiment of the present
invention.

FIG. 4 is an enlarged view of a principal part in
gas turbine according to the embodiment of the present
invention.

FIG. 5 is an enlarged view of a principal part in
gas turbine according to the embodiment of the present
invention.

FIG. 6 is an enlarged view of a principal part in
gas turbine according to the embodiment of the present
invention.

Description of Embodiments
[0021] The following describes an embodiment according to

the present invention in detail based on the drawings.
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The present invention is not limited to the embodiment.
Components in the following embodiment include a component
that is replaceable and easily conceivable by those skilled
in the art, or substantially the same component.

[0022] FIG. 1 is a schematic configuration diagram of a
gas turbine according to the present embodiment.

[0023] As illustrated in FIG. 1, a gas turbine 10 is a
gas turbine for an aircraft, and includes a fan casing 11
and a main body casing 12. The fan casing 11 houses a fan
13 therein, and the main body casing 12 hcocuses a compressor
14, a combustor 15, and a turbine 16 therein. The
compressor 14, the combustor 15, and the turbine 16 are
arranged along an extending direction of an axis R of a
rotating shaft 21.

[0024] The fan 13 is configured such that a plurality of
fan blades 22 are mounted on an outer circumference part of
the rotating shaft 21. The rotating shaft 21 is supported
to be rotatable about the axis R with respect to the fan
casing 11 and the main body casing 12. The fan 13 rotates
about the axis R following rotation of the rotating shaft
21, and sends air to the main body casing 12 along the axis
R.

[(0025] The compressor 14 includes a low pressure
compressor 23 and a high pressure compressor 24 arranged
from an upstream side to a downstream side of air flow.

The combustor 15 1s positioned on a more downstream side of
air flow than the compressor 14, and arranged along a
circumferential direction around the rotating shaft 21.

The turbine 16 is positioned on a more downstream side of
ailr flow than the combustor 15, and includes a high
pressure turbine 25 and a low pressure turbine 26 arranged
from the upstream side to the downstream side of air flow.

The rotating shaft 21 of the fan 13 is coupled to the low
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pressure compressor 23, and the low pressure compressor 23
is coupled to the low pressure turbine 26 via a first rotor
shaft 27 that is coupled to the rotating shaft 21 on the
same axis R. The high pressure compressor 24 is coupled to
the high pressure turbine 25 via a second rotor shaft 28
having a cylindrical shape that is positioned on the same
axis R on an outer peripheral side of the first rotor shaft
27.

[0026] Thus, the air that is sent by the fan 13 and
taken in by the compressor 14 passes through a plurality of
compressor vanes and compressor blades in the low pressure
compressor 23 and the high pressure compressor 24 to be
compressed, and the air becomes high-temperature, high-
pressure compressed air. Fuel is supplied to the
compressed air by the combustor 15, and high-temperature,
high-pressure combustion gas as working fluid is generated.
When the combustion gas generated by the combustor 15
passes through the turbine vanes and turbine blades in the
high pressure turbine 25 and the low pressure turbine 26
that constitute the turbine 16, rotational force is
generated. In this case, the rotational force of the low
pressure turbine 26 is transmitted to the low pressure
compressor 23 to be driven via the first rotor shaft 27.
The rotational force of the high pressure turbine 25 is
transmitted to the high pressure compressor 24 to be driven
via the second rotor shaft 28. The rotational force of the
low pressure compressor 23 is transmitted to the fan 13 to
be driven via the rotating shaft 21. As a result, thrust
can be obtained due to flue gas discharged from the turbine
16.

[0027] FIG. 2 is an enlarged view of the vicinity of the
combustor in the gas turbine according to the present

embodiment.
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[0028] FIG. 2 illustrates the vicinity of the combustor
15 including part of the high pressure compressor 24, the
combustor 15, and part of the high pressure turbine 25.
[0029] In the high pressure compressor 24 of the
compressor 14, a compressor blade 24B and a compressor vane
24C are alternately arranged in a compressed air passage
24p for passing the compressed air therethrough. The
compressed air that has passed through the compressor blade
24B arranged on the most downstream side is supplied to the
combustor 15.

[0030] In the high pressure turbine 25 of the turbine 1leo,
a turbine vane 25B and a turbine blade 25C are alternately
arranged in a combustion gas passage 25A for passing the
combustion gas therethrough. The combustion gas generated
by the combustor 15 is supplied to the turbine vane 25B
arranged on the most upstream side.

[0031] The combustor 15 includes an external cylinder
15A and an inner cylinder 15B. The external cylinder 15A
is arranged inside a combustcr casing 12A as part of the
main body casing 12 and formed in an annular shape
surrounding the axis R, and forms a compressed air chamber
PA between the high pressure compressor 24 of the
compressor 14 and the high pressure turbine 25 of the
turbine 16 together with the combustor casing 12A. The
external cylinder 15A includes a diffuser 15Aa, and the
compressed air chamber PA communicates with the compressed
ailr passage 24A of the high pressure compressor 24 via the
diffuser 15Aa. Thus, in the external cylinder 15A, the
compressed ailr is introduced to the compressed air chamber
PA via the diffuser 15Aa from the high pressure compressor
24.

[0032] The inner cylinder 15B is housed in the

compressed air chamber PA formed by the combustor casing
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12A and the external cylinder 15A. The inner cylinder 15B
is formed in an annular shape surrounding the axis R, and
forms a combustion gas chamber GA. One end of the inner
cylinder 15B is opened to be opposed to the diffuser 15Aa,
a fuel injection nozzle 15Ba i1s arranged in the inner
cylinder 15B, and the other end thereof communicates with
the combustion gas passage 25A of the high pressure turbine
25 of the turbine 16. Thus, the compressed air is supplied
from one end of the inner cylinder 15B to the combustion
gas chamber GA, fuel is supplied to the compressed air
through the fuel injection nozzle 15Ba to generate
combustion gas, and the combusticn gas is supplied to the
high pressure turbine 25 through the other end thereof. 1In
this way, the inner cylinder 15B is configured as a
combustion chamber that generates combustion gas therein.
[0033] In the combustor 15, the combustor casing 12A is
configured to be separated from a turbine casing 12B that
houses the turbine 16 as part of the main body casing 12.
By configuring the combustor casing 12A to be separated
from the turbine casing 12B, an assembly property of the
gas turbine is improved. The combustor casing 12A and the
turbine casing 12B respectively have flanges 12Aa and 12Ba
projecting and extending outward, and are joined to each
other by fastening the flanges 1Z2Aa and 12Ba with a bolt 31.
[0034] In the combustor 15, the compressed air supplied
from the diffuser 15Aa to the compressed air chamber PA as
the inside of the external cylinder 15A does not reach the
combustion gas chamber GA as the inside of the inner
cylinder 15B as a whole, and part of the compressed air
circulates to an outer circumference of the inner cylinder
15B in the compressed air chamber PA. The compressed air
circulated to the outer circumference of the inner cylinder

15B is supplied to the combustion gas chamber GA from the
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outer circumference of the inner cylinder 15B, or supplied
to the turbine wvane 25B, the turbine blade 25C, the first
rotor shaft 27, or the second rotor shaft 28 in the high
pressure turbine 25 to be cooled.

[0035] However, the compressed air that is led to the
compressed air chamber PA has high temperature in the
compressor 14, and part cf the compressed air circulated to
the cuter circumference of the inner cylinder 15B in the
compressed air chamber PA flows along an inner face of the
combustor casing 12A as indicated by an arrow of two-dot
chain line in FIG. 2 and spreads to the outside of an outer
peripheral surface of the inner cylinder 15B, so that flow
velocity thereof is higher on the inner face side of the
combustor casing 12A than that in the vicinity of the inner
cylinder 15B. Accordingly, excessive thermal stress is
applied to the flanges 12Aa and 12Ba of the combustor
casing 12A and the turbine casing 12B due to the high-
temperature compressed air, a generation rate of a fault
such as a crack is increased, and a frequency of parts
replacement i1s increased.

[0036] The gas turbine 10 according to the present
embodiment includes, on the inner face of the combustor
casing 12A, a projection part 1 projecting toward the
inside in a radial direction in at least part of a range in
an extending direction of the rotating shaft 21 between an
end (one end) of the inner cylinder 15B on the compressor
14 side and the flanges 12Aa and 12Ba. The radial
direction is a direction orthogonal to the axis R of the
rotating shaft 21, and the inside in the radial direction
is a side close to the axis R. The outside in the radial
direction is a side distant from the axis R. The
projection part 1 is continuously arranged in the

circumferential direction.
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[0037] That is, by arranging the projection part 1 on
the inner face of the combustor casing 12A, the projection
part 1 functions as a dam for the compressed air that
spreads to the outside of the inner cylinder 15B and flows
along the inner face of the combustor casing 12A, and
guides the flow of compressed air toward the inside in the
radial direction as indicated by an arrow cf dashed line in
FIG. 2. As a result, the flow of the compressed air led to
the flanges 12Aa and 12Ba can be‘inhibited, and the thermal
stress on the flanges 12Aa and 12Ba can be reduced.

[0038] In a case in which the projection part 1 is
arranged to be closer to the compressor 14 than the end
(one end) of the inner cylinder 15B on the compressor 14
side, the compressed air passes through the turbine 16 side
of the projecticn part 1 and spreads to the outside of the
inner cylinder 15B to flow along the inner face of the
combustor casing 12A, so that the thermal stress on the
flanges 12Ra and 12Ba cannot be reduced. Thus, the
projection part 1 needs to be arranged in at least part of
the range in the extending direction of the rotating shaft
21 between the end (one end) of the inner cylinder 15B on
the compressor 14 side and the flanges 12RAa and 12Ba. In
FIG. 2, the single projection part 1 is illustrated, but a
plurality of projection parts 1 may be arranged. In a case
of arranging a plurality of projection parts 1, the
position of a projecting end la at the inside in the radial
direction is preferably horizontal to the axis R, or
preferably comes closer to the axis R toward the turbine 1l6.
It is preferable that the projecting end la of the
projection part 1 be not in contact with the outer
peripheral surface of the inner cylinder 15B for preventing
collision therebetween.

[0039] In the gas turbine 10 according to the present
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embodiment, the projection part 1 is preferably arranged at
a position except the position at the inside in the radial
direction of the combustor casing 12A at which the flange
12Aa is formed.

[0040] Specifically, as illustrated in FIG. 2, the
projection part 1 is preferably arranged in at least part
of a range L except the position at the inside in the
radial direction of the combustor casing 12A at which the
flange 12Aa is formed, in a range in the extending
direction of the rotating shaft 21 between the end (one
end) of the inner cylinder 15B on the compressor 14 side
and the flanges 12RAa and 12Ba.

[0041] By arranging the projection part 1 at a position
except the position at the inside in the radial direction
of the combustor casing 12A at which the flange 12Aa is
formed, heat transmission from the projection part 1 to the
flange 12Aa can be prevented. As a result, the thermal
stress on the flanges 12Aa and 12Ba can be reduced.

[0042] In the gas turbine 10 according to the present
embodiment, the projecting end la of the projecticn part 1
projecting toward the inside in the radial direction from
the inner face of the combustor casing 12A is preferably
arranged at a more outside in the radial direction than the
outermost position in the radial direction of the inner
cylinder 15B.

[0043] As i1llustrated in FIG. 2, when the projecting end
la of the projection part 1 is arranged on a more outside
in the radial direction than the outermost position H in
the radial direction of the inner cylinder 15B, the inner
cylinder 15B and the combustor casing 12A can be prevented
from interfering with each other at the time of relatively
moving the inner cylinder 15B and the combustor casing 12A

in the extending direction of the axis R of the rotating
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shaft 21 for attachment or removal, and the assembly
property can be improved.

[0044] FIG. 3 to FIG. 6 are enlarged views of a
principal part in the gas turbine according to the present
embodiment. The principal part indicates the projection
part 1 described above.

[0045] As illustrated in FIG. 3 to FIG. 6, in the gas
turbine 10 according to the present embodiment, a surface
of the projection part 1 facing the compressor 14
preferably has an inclined surface 1A gradually inclined to
the outside in the radial direction from the inner face of
the combustor casing 12A toward the turbine 16.

[0046] By providing the inclined surface 1A to the
projection part 1, the compressed air can be guided to be
smoothly separated from the inner face of the combustor
casing 12A, and unrequired turbulence of the compressed air
can be prevented from being caused. As illustrated in FIG.
3, FIG. 4, and FIG. 6, the inclined surface 1A may be
formed toc be straightly inclined to the outside in the
radial direction from the inner face of the combustor
casing 12A, or may be formed to curve in a recessed shape
as i1llustrated in FIG. 5. As illustrated in FIG. 3, FIG. 5,
and FIG. 6, the projecting end la may be formed as a corner,
but may be formed as a plane 1C as illustrated in FIG. 4.
[0047] As illustrated in FIGS. 3 to 6, in the gas
turbine 10 according to the present embodiment, a surface
1B facing the turbine 16 of the projection part 1 is
preferably formed to rise steeply from the inner face of
the combustor casing 12A.

[0048] When the surface 1B facing the turbine 16 is
formed to rise steeply from the inner face of the combustor
casing 12A, the compressed air easily comes off from the

projecting end la of the projection part 1. Due to this,
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the compressed air can be separated from the inner face of
the combustor casing 12A, and a significant effect of
reducing the thermal stress on the flanges 12Aa and 12Ba
can be obtained. If the compressed air hardly comes off
from the projecting end la of the projection part 1, the
compressed air flows along the inner face of the combustor
casing 12A, so that the effect of reducing the thermal
stress on the flanges 12Aa and 12Ba is deteriorated.

[0049] As illustrated in FIG. 6, in the gas turbine 10
according to the present embodiment, the projection part 1
is preferably separately attached to the inner face of the
combustor casing 12A.

[0050Q0] Specifically, as illustrated in FIG. 6, in the
projection part 1, an engagement part 1D engaging with a
recessed part 12Ab formed on the inner face of the
combustor casing 12A is formed, and a reception surface 1E
that receives a head part of a bolt 2A is formed. By
shrink-fitting the engagement part 1D to the recessed part
12Ab, causing the bolt 2A to pass through the projection
part 1 and the combustor casing 12A, and tightly fastening
a nut 2B to the bolt 2A on the outside of the combustor
casing 12A, the projection part 1 is separately attached to
the inner face of the combustor casing 12A.

[0051] By separately attaching the projection part 1 to
the inner face of the combustor casing 12A, the projection
part 1 can be attached to the existing gas turbine 10. 1In
the gas turbine 10 to be newly made, the projection part 1
may be molded to project from the inner face of the
cembustor casing 12A.

[0052] A thermal insulation coating (for example, a
thermal barrier coating (TBC)) may be applied to the
surface of the projection part 1 or the inner face of the

combustor casing 12A. By applying the thermal insulation
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coating, a significant effect of reducing the thermal
stress on the flanges 12RAa and 12Ba can be obtained.
[0053] The projection part 1 may be used, although not
illustrated in the drawings, for a gas turbine for electric
power generation and the like applied to thermal power
generation, in addition to the gas turbine 10 for an
aircraft illustrated in FIG. 1.
Reference Signs List
[0054] 1 projection part

la projecting end

1A inclined surface

1B surface facing turbine

1C plane of projecting end

1D engagement part

1E reception surface

2A Dbolt

2B  nut

10 gas turbine

11 fan casing

12 main body casing

12A combustor casing

12Aa flange

12Ab recessed part

12B turbine casing

12Ba flange

13 fan

14 compressor

15 combustor

15A external cylinder

15Aa diffuser

15B inner cylinder

15Ba fuel injectiocn nozzle

16 turbine
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25
25A
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25C
26
27
28
31
GA
H

L
PA
R
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rotating shaft

fan blade

low pressure compressor

high pressure compressor
compressed alir passage
compressor blade
compressor vane

high pressure turbine
combustion gas passage
turbine vane

turbine blade

low pressure turbine
first rotor shaft
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CLAIMS:

1. A gas turbine comprising:

a rotating shaft;

a compressor;

a combustor including a combustion chamber; and

a turbine;

a combustor casing that includes a first flange
projecting toward the outside and is configured to house the
combustor; and

a turbine casing that includes a second flange
projecting toward the outside and is configured to house the
turbine, wherein

the compressor, the combustor, and the turbine are
arranged along an extending direction of the rotating shaft,
and

the combustor casing and the turbine casing are
joined to each other via the first and second flanges,

the gas turbine further comprising:

a projection part on an inner face of the combustor
casing, wherein

the projection part projects toward the inside in a

radial direction,

the projection part is provided in at least part of a

range in the extending direction of the rotating shaft between
the first flange and an end of the combustion chamber on the
compressor side, and

the projection part is continuously arranged in a

circumferential direction.

2. The gas turbine according to claim 1, wherein the

CA 3009026 2019-08-06
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projection part is arranged at a position, except for a

position at the inside in the radial direction of the combustor

casing at which the first flange is formed.

3. The gas turbine according to claim 1 or 2, wherein a
projecting end of the projection part projecting toward the

inside in the radial direction from the inner face of the

combustor casing is arranged at a position that is more outside

in the radial direction than the outermost position of the

combustion chamber in the radial direction.

4, The gas turbine according to any one of claims 1 to
3, wherein a surface of the projection part facing the
compressor has an inclined surface gradually inclined to the
outside in the radial direction from the inner face of the

combustor casing toward the turbine.
5. The gas turbine according to any one of claims 1 to

4, wherein the projection part is separately attached to the

inner face of the combustor casing.

CA 3009026 2019-08-06
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