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84027465

ABSTRACT

A combustion chamber for a gas turbinc engine includes: an inner wall delimiting an
inner volume of the combustion chamber, through which combustion gas flow from a burner to a
gas turbine of the gas turbine engine, a plurality of dampening cavities for the dampening of
thermo-acoustic vibrations in the combustion gas, each dampening cavity communicating with
the inner volume through at least a dampening hole on the inner wall, at least a cooling passage
for a cooling medium flowing outside the inner volume in thermal contact with the inner wall,
each dampening cavity having at least a purging hole communicating with the cooling passage
for purging a portion of the cooling medium through the dampening cavities to the inner

volume.
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COMBUSTION CHAMBER FOR A GAS TURBINE ENGINE

[0001]

FIELD OF INVENTION

[0002] The present invention relates to a combustion chamber for a gas turbine and to a gas

turbine engine including such combustion chamber.

ART BACKGROUND

[0003] Thermo-acoustics of combustion dynamics is a well-known complex phenomenon which
occurs rather frequently in modern low emission gas turbine combustors. The inherent instability
of the combustion process is giving rise to dynamic thermo-acoustic vibrations in the combustion
gas which may be caused by an unwanted interaction between the heat release and the
surrounding acoustics. Due to the power involved in the combustion process high dynamic levels
may be fatal, and in a coupled acoustic-structure interaction this might damage the surrounding
combustion chamber structure. Severe combustion dynamics may also effect the overall
operation of the gas turbine, manifested as high emission levels and costly problems during
commissioning. This phenomenon needs to be suppressed and this may be achieved in different
ways such as minimizing the acoustic interaction with the source, change the acoustic frequency
spectrum, move the structure Eigen modes or introduce passive dampening devices to obtain

allowable dynamic levels.
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[0004] Suppressing of (low frequency) combustion instabilities in the combustion chamber are
often addressed by the use of classic Helmholtz resonators. The dampening capability of this
acoustic device is achieved by establishing an acoustic cavity behind a hole in the combustion

chamber wall.

[0005] The target frequency, i.e. the frequency f to be suppressed by the device 1s determined by
geometrical parameters of the cavity, namely: - the volume Vc of the cavity, - the cross sectional
area A of the dampening hole between the cavity and the combustion chamber,- the length L of

the dampening hole between the cavity and the combustion chamber.

[0006] AcCording to the well-known theory of Helmholtz resonators the parameters above are
linked to the frequency f to be suppressed is proportional to squared root of the ratio between

area A and the product of volume Vc¢ by the length L, 1.e. in symbols:

f ~sqrt(A/(Vc*L)

[0007] The length L is linked to the thickness of the walls separating the Helmholtz resonator
and the combustion chamber (typically ranging from 2 to 4 mm) and the area A of the ‘
dampening holes cannot be higher than an upper limit, depending on technological constraints, in
particular structural requirements for the walls separating the Helmholtz resonator and the
combustion chamber. Typical values for the diameter of the dampening holes range between

0.5 and 4 mm. Therefore, the above relationship shows that the only practical possibility for
addressing mid- and high frequencies f is by means of small Helmholtz devices, 1.e. Helmholtz
devices characterized by small values of the volume Vc. However, this 1s hardly possible to
implement due to the limitations of present manufacturing techniques. As an alternative, the so-

called perforated liners or soft walls are used.

[0008] With reference to figures 1 and 2, soft walls are realized by a large number of narrow-

spaced holes 40a in a combustor inner wall 22a spaced from the outer wall 25a of a combustion

chamber 1. The narrow-spaced holes 40a share the same acoustic cavity 30a comprised between
the inner wall 22a and the outer wall 25a. Such a device, which is normally manufactured by

welding, permits to suppress or limit a frequency interval whose values depends from dimension,

2
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spacing, cavity depth and length of the holes and from the velocity of the air flow through the

holes.

[0009] A first drawback is linked to the necessity to provide a flow of a cooling medium,
particularly compressed air, along the cavity 30a. Since the combustor walls are exposed to hot
gas, they need to be cooled and to this scope a significant flow of cooling air at low velocity
typically tflows in the cavity 30a. However, due to the fact of having several hundreds of holes
connected on the cold side, 1.e. to the cavity 30a where cooling air flows, the risk of getting hot
gas ingestion in the cavity 30a is present. The risk is due to different tangential and/or axial
pressure varlations across the inner combustion chamber wall 22a. In order to suppress this issue

excessive amount of cooling air might be needed.

[0010] In addition, the dampening capability may in some cases mainly be based on a high air
flow velocity through the dampening holes, an approach which consumes a lot of cooling air and
thereby strongly restricts the number of holes to be used. As the number of holes is directly
proportional to the degree of acoustic attenuation, this approach may results in insufficient

dampening of the combustion 1nstability.

[0011] Further for the solutions like to one above described, it 1s difficult to validate the
numerical predictions deriving from general thermo-acoustic theories of soft walls, in the context
of a gas turbine combustion chamber, 1.¢. a soft wall operating in a hot/cold environment at a

high discharge pressure.

[0012] In any case the design choice 1s nowadays limited by the manufacturing methods
currently used for the dampening segments, for the fact that it 1s not feasible or economically

viable to have up to one thousand holes with single cavities in a wall segment.

[0013] Different solution, involving the manufacturing of a limited number of dampening
elements on the inner wall of the combustion chamber are shown 1n US 2015/020498, US

2006/059913 and US 2009/094985, which however do not show an optimal compromise

between damping and cooling requirements.
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[0014] The inconveniences described above show how the above described device, which has

been considered an acceptable compromise between acoustic dampening requirements, cooling

requirements and the existing manufacturing techniques, is therefore not optimal.

[0015] It is desirable to provide a new design for the walls of a combustion chamber for gas

turbines, which efficiently provide the required degree of acoustic dampening and wall cooling.

SUMMARY OF THE INVENTION

[0016] It may be an object of the present invention to provide a combustion chamber for gas

turbines permitting to suppress a wide range of frequencies, including mid- and high frequencies.

[0017] It may be a further object of the present invention to provide a combustion chamber for
gas turbines having a wall which integrates dampening devices for the dampening of thermo-

acoustic vibrations in the combustion gas inside the combustion chamber and a cooling system

consuming a minimum amount of a cooling medium.

[0018] In order to achieve the objects defined above, a combustion chamber for a gas turbine and

a gas turbine including such a combustion chamber are provided.

[0019] According to a first aspect of the present invention, a combustion chamber for a gas
turbine engine comprises: - an inner wall delimiting an inner volume of the combustion chamber,
through which combustion gas flow from a burner to a gas turbine of the gas turbine engine, - a
plurality of dampening cavities for the dampening of thermo-acoustic vibrations in the
combustion gas, each dampening cavity communicating with the inner volume through at least a
dampening hole on the inner wall, - at least a cooling passage for a cooling medium flowing
outside the inner volume in thermal contact with the inner wall, each dampening cavity
comprising at least a purging hole communicating with the cooling passage for purging a portion

of the cooling medium through the dampening cavities to the inner volume.
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[0020] According to the present invention, the establishment of an optimal complex acoustic
geometry allows the separation of each dampening cavity, making it possible to utilize less
cooling air since each cavity has only a reduced number of holes, i.e. only the holes necessary for
suppress the undesired frequencies. In particular, it may be possible to manufacture cavities
having only one respective single hole. This, for example, may be possible by using additive
manufacturing techniques, which also may permit different damping concepts to be significantly

easier or faster to test and venfy.

[0021] Advantageously, this solution requires only a small purging flow 1n each cavity. The
convective cooling of the wall is maintained in a separate channel in between the dampening
cavities. From the convective cooling flow, only a small amount of air is bled oftf through the

purging holes.

[0022] According to an exemplary embodiment of the present invention, each dampening cavity
is delimited by the inner wall and by at least a cavity wall, the purging hole being provided on

the cavity wall.

[0023] Advantageously, the purging hole 1s not provided on the inner wall, thus deterrﬁining the
dumping cavities to be interposed between the passage for the cooling medium and the mner
volume of the combustion chamber. This permits to separate the main flow of the cooling

medium from a secondary flow of the cooling medium, flowing in the dampening cavities for

purging purposes.

[0024] According to another exemplary embodiment of the present invention, the combustion
chamber further comprises an outer wall and an interspace, particularly an annular interspace,
between the inner wall and the outer wall, the plurality of dampening cavities and the cooling

passage being provided in said interspace. Advantageously, the plurality of dampening cavities

and the cooling passage are placed in the interspace between the inner and outer walls of the

combustion chamber, isolated from the combustion gas flowing along the combustion chamber.
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[0025] According to another exemplary embodiment of the present invention, the plurality of
dampening cavities extends from one to the other of said inner wall and outer wall. This allows
the dampening cavities to be matched thermally also with the outer wall of the combustion

chamber, 1n order to improve their mechanical integrity.

[0026] According to other possible exemplary embodiments of the present invention, the
dampening cavities are arranged along one or more rows. In particular, according to one of this
possible embodiments, the plurality of dampening cavities are arranged along a plurality of rows
extending along a longitudinal direction parallel to the main tflowing direction of the combustion
gas 1nside the mner volume. In such or other embodiments, at least one cooling passage may be
provided between a couple of the rows of dampening cavities. This permits to 1solate in a simple
and effective way the dampening cavities from the cooling passages, with the cooling medium
flowing in a direction parallel to the main flowing direction of the combustion gas inside the
combustion chamber. In particular, according to other possible exemplary embodiments of the
present invention, the purging holes may be arranged at a negative angle with respect to the
cooling medium flowing in the cooling passage. In such a way a dust trap can be arranged,
making more difficult for dust or other solid particles to migrate from the cooling passage

towards the dampening cavities and the combustion chamber.

[0027] According to another possible exemplary embodiment of the present invention, the
section of the cooling passage has a section narrowing along the direction of the tflow of cooling
medium inside the cooling passage. Other shapes of the cooling passage may be possible
according to the present invention. In this way it is possible to control the overall cooling ettect
along the cooling passage. Taylor-made solutions for concentrating the cooling effect on known

hot areas of the combustor chamber may be possible.

[0028] According to another possible exemplary embodiment of the present invention, one or

more of the dampening cavities comprise two side cavity walls in thermal contact with the
cooling medium. In such a way, for example, a third side cavity wall may be 1n contact with

another wall of the combustion chamber, particularly the outer wall. In this way dampening
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cavities can be matched thermally with the outer wall of the combustion chamber, to improve

mechanical strength.

[0029] According to yet another possible exemplary embodiment of the present invention,
one or more of the dampening cavities comprise three side cavity walls in thermal contact
with the cooling medium. Ih this way dampening cavities can be in thermal contact with the
cooling passage along all cavity walls, which are not coincident with the inner wall of the
combustion chamber. This solution may provide a better cooling for embodiments where

bigger dampening cavities, with more than one cavity hole, are used.

|0030] According to a second aspect of the present invention, a gas turbine engine comprises
a burner, a gas turbine and a combustion chamber as above described, between the burner and

the gas turbine.

[0031] The gas turbine in accordance with the present invention allows reaching the same

advantages described above with reference to the rotor blade.

[0031a] According to one aspect of the present invention, there is provided a combustion
chamber for a gas turbine engine comprising: an inner wall delimiting an inner volume of the
combustion chamber, through which combustion gas tflow from a burner to a gas turbine of
the gas turbine engine, an outer wall and an interspace between the inner wall and the outer
wall, a plurality of dampening cavities for the dampening of thermo-acoustic vibrations in the
combustion gas, each dampening cavity communicating with the inner volume through at
least a dampening hole on the inner wall, at least a cooling passage for a cooling medium
tlowing outside the inner volume in thermal contact with the inner wall, each dampening
cavity comprising at least a purging hole communicating with the cooling passage for purging
a portion of the cooling medium through the dampening cavities to the inner volume, wherein
the plurality of dampening cavities and the cooling passage being provided in said interspace

wherein the plurality of dampening cavities extends from one to the other of said inner wall

and outer wall.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0032] The aspects defined above and further aspects of the present invention are apparent
from the examples of embodiment to be described hereinafter and are explained with
reference to the examples of embodiment. The invention will be described in more detail

hereinafter with reference to examples of embodiment but to which the invention is not

limited.

[0033] Fig. 1 is a partial schematic view of a gas turbine engine including a combustion

chamber, sectioned along a longitudinal direction,

[0034] Fig. 2 shows a schematic magnified view of the detail IT of figure 1, as known in the

prior art,

[0035] Fig. 3 shows a schematic magnified view of the detail II of figure 1, according to an

embodiment of the present invention,

7a
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[0036] Fig. 4 shows a schematic cross-sectional view of the detail of a combustion chamber of

figure 3, sectioned according to the line III-HI of figure 3,

[0037] Fig. 5 shows a schematic sectional view of the detail of a combustion chamber of figures

3 and 4, sectioned according to the circumferential surface IV-IV of figure 4,

[0038] Fig. 6 is an axonometric partial view of another embodiment of a combustion chamber,

according to the present invention,

[0039] Figs. 7, 8 and 9 respectively show three schematic plane projections of portions of a

combustion chamber, according to three respective embodiments of the present invention.
DETAILED DESCRIPTION

[0040] Hereinafter, above-mentioned and other features of the present invention are described 1n
details. Various embodiments are described with reference to the drawings, wherein the same
reference numerals are used to refer to the same elements throughout. The iHustrated

embodiments are intended to explain, and not to limit the invention.

[0041] Figurc 1 shows an example of a gas turbine engine 1 in a partial schematic sectional view.

[0042] More in general, the schematic layout of figure 1 can be used also for describing a gas
turbine engine according to the known prior art. In particular, the detail II 1n figure 1 can be
represented by both the magnifications in figures 2 and 3, respectively showing a known solution

already described above and a solution according to the present invention, better detailed in the

following.

[0043] The gas turbine engine 1 (not shown as a whole) comprises, in flow series, a compressor
section (not shown), a burner 2 a combustor chamber 10 and a gas turbine 3, which are generally
arranged in flow series. In operation of the gas turbine engine 1, air 1s compressed by the

compressor section and delivered to the combustion section, including the burner 2 and the

3
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combustion chamber 0. The compressed air exiting from the compressor enters the burner 2
where 1s mixed with a gaseous or liquid fuel. The air/fuel mixture is then burned and the
combustion gas from the combustion is channelled through the combustion chamber 10 to the
gas turbine section 1, for transforming the energy from the operative gas into working power.
The combustion gas flows along the combustion chamber 10 along a main longitudinal direction

X ortented from the burner 2 to the gas turbine 3.

[0044] The combustion section, burner 2 and the gas turbine 3 are not a specific object of the
present invention and, therefore, in the following, only the combustion chamber 10 will be

described 1n further detail.

[0045] With reference to figures 3, 4 and 5, a combustion chamber 10 according to the present
invention comprises an inner wall 22 delimiting an inner volume V of the combustion chamber
10, through which a combustion gas tflow from a burner 2 to a gas turbine 3 of the gas turbine
engine 1, along the main longitudinal direction X. The combustion chamber 10 further comprises
an outer wall 25 and an annular interspace 28 between the inner wall 22 and the outer wall 235.

The interspace 28 annularly extends around the inner volume V of the combustion chamber 10.

[0046] In the interspace 28 a plurality of dampening cavities 30 for the dampening of thermo-
acoustic vibrations in the combustion gas, each dampening cavity 30 communicating with the
inner volume V through at least a dampening hole 40 on the inner wall 22. Each dampening
cavity 30 represents a Helmoltz resonator having the following main geometrical parameters: -
the volume Vc of the dampening cavity 30, - the cross sectional area A of the dampening hole 40,

- the length L of the dampening hole 40.

[0047] Each dampening cavity 30 can be used to suppress a frequency f of the thermo-acoustic
vibrations in the combustion gas inside the volume V, the frequency f being proportional to

squared root of the ratio between area A and the product of volume V¢ by the length L, 1.e. 1n

symbols:

f ~sqrt(A/(Vc*L).
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[0048] Each dampening cavity 30 is delimited by the inner wall 22 and the outer wall 25 of the

combustion chamber 10 and by at least two side cavity walls 42, 43, extending from one to the

other of the inner wall 22 and the outer wall 25, orthogonally to the longitudinal direction X.

[0049] The two side cavity walls 42, 43 extends along the longitudinal direction X from the
burner 2 to the gas turbine 3, in such a way that at least a portion of the dampening cavities 30
are arranged along at least one row 31, extending parallel to the longitudinal direction X. Two
rows 31 are shown in the partial view of figure 5, but any number of rows 31 may be provided in
the interspace 28 according to the present invention. In particular, according to a possible
embodiment, a plurality of rows 31 may be distributed in the interspace 28 around the

longitudinal direction X, regularly spaced from one another.

[0050] The interspace 28 further comprises at least a cooling passage 50, also extending from
one to the other of said inner wall 22 and outer wall 25. In the embodiment of figures 3,4 and 5 a

plurality of cooling passage 50 are provided.

[0051] Each cooling passage 50 is interposed between each couple of adjacent rows 31 ot
dampening cavities 30. Inside the cooling passage 50 a cooling medium flows outside the mner
volume V, but in thermal contact with the inner wall 22. The cooling medium is typically a
portion of the compressed air from the compressor section which by-passes the burner 2 and 1s
channelled directly into the interspace 28. According to other possible embodiment of the present

invention other cooling media may be used.

(0052] Each dampening cavity 30 comprises at least a purging hole 60 communicating with the
cooling passage 50 for purging a portion of the cooling medium through the dampening cavities
30 to the inner volume V. The purging hole 60 is provided on one or both of the cavity walls 42,
43,

[0053] The purging holes 60 are normally of smaller dimensions with respect to the dampening

holes 40, with a lower limit depending from the necessity of not getting blocked by solid

particles, for example.

10
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[0054] The purging holes 60 are arranged at a negative angle with respect to the cooling medium
flowing in the cooling passage 50, in such a way that a dust trap can be arranged, making more
difficult for dust or other solid particles to migrate from the cooling passage towards the

dampening cavities 30 and the combustion chamber volume V.

[0055] According to other possible embodiments of the present invention, a great variety of
geometrical arrangement of dampening cavities 30 and cooling passages 50 are possible. For
example, dampening cavities 30 may be not arranged in rows, but quincuncially or staggered or

according to any other pattern.

[0056] In particular, according to the embodiment in figure 6, the dampening cavities 30 may not
extend from one to the other of the inner wall 22 and the outer wall 25, but comprise a third side
cavity walls 44 in thermal contact with the cooling medium and spaced from the outer wall 25. In
such embodiment, the third side cavity walls 44 extends paralle! to the longitudinal direction X
and comprises a plurality of purging holes 60 and more than one dampening hole 40 1s present
for a single dampening cavity. The cooling passage 50 is in contact with the three side cavity

walls 42, 43, 44,

[0057] Other embodiments (not shown) may derive from combinations of the embodiment in
figures 3, 4 and 5 with the embodiment in figure 6, for example, according to the invention, it
may be possible to have one of more dampening cavities 30 with one single dampening hole 40
and with the purging holes 60 on the two side cavity walls 42, 43 (like the embodiment in figures

3, 4 and 5) but with a cooling passage 50 in contact with the three side cavity walls 42, 43, 44

(like the embodiment in figure 0).

[0058] Also the cooling passage 50 may vary from the straight geometry represented 1n figures 4
and 5. For example, according to a possible embodiment (not shown), the cooling pass‘age 50 has

a section narrowing along the direction of the flow of cooling medium inside the cooling passage
50. Other geometries of the cooling passage may be possible, in order to control the overall

cooling effect along the cooling passage.

11
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[0059] In the cooling passage 50 the cooling medium flows mainly longitudinally, 1.e. parallel to
the longitudinal direction X, from a first longitudinal end to a second longitudinal end of the

cooling passage 50.

[0060] According to one possible embodiment of the present invention, the cooling passage(s)
50 and the dampening cavities 30 are provided on the combustion chamber 10, for all its

longitudinal extension along direction X and all its circumferential extension around direction X.

[0061] According to another possible embodiment of the present invention, only a reduced
section of the combustion chamber 10, limited in its longitudinal extension along direction X or
in its circumferential extension around direction X, comprises the cooling passages 50 and the
dampening cavities 30. For example, the cooling passages 50 and the dampening cavifies 30 may
be provided only on one or more sections where the dampening of thermo-acoustic vibrations

and/or the cooling requirements are particularly strong.

[0062] In particular with reference to three possible embodiments of the present invention,
figures 7, 8 and 9 respectively show three different geometrical arrangement patterns of
dampening cavities 30 and of cooling passages 50 over the inner wall 22. Each of the dampening
cavities 30 in figures 7, 8 and 9 may be analogous to any of the damping cavities in figures 3 to 6.
In figure 7 dampening cavities 30 are distributed according to a matrix pattern including a
plurality of rows and columns, respectively parallel and orthogonal to the longitudinal direction
X. Each dampening cavity 30 is spaced from the others in both the directions, parallel and
orthogonal to the longitudinal direction X. In figure 8 dampening cavities 30 are staggered. In
both embodiment of figures 7 and 8, cooling passages 50 surround each dampening cavity 30 as
described with reference to the embodiment in figure 6. In figure 9 rows of dampening cavities
30 are used, similarly to the embodiment in figures 3 to 5, but with the difference that rows 1n
figure 9 are not parallel to the longitudinal direction X. The cooling passages 50 between the

rows of dampening cavities 30 are consequently not parallel to the longitudinal direction X, too.

12
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[0063] A great variety of different other geometries may be achieved, for example, by using

additive manufacturing, instead of welding.

[0064] Particularly the side cavity wall 42 and/or 43 and/or the third side cavity walls 44 and/or
the walls of the plurality of cooling passages SO may be built by additive manufacturing
techniques, for example by selective laser melting, selective laser sintering, electron-beam
melting, selective heat sintering, or electron beam freeform fabrication. Particularly the solutions
using lasers (e.g. selective laser melting, selective laser sintering) allow very fine structures and

fine geometries.

[0065] By using additive manufacturing techniques, the optimal (complex) acoustic geometry
can be established and also allow separation of each dampening hole on the cold side, making 1t
possible to utilize less cooling air since each cavity only has one hole. Only a small purging tlow
is necessary in each cavity. The convective cooling of the wall is maintained in a separate
channel in between the dampening cavities where only a small amount of air is bled otf. By
maintaining the main cooling stream straight and the bleeds in a negative angle, a dust trap can
be arranged for these very small holes. The main channel can also be convergent if necessary to
maintain convective heat transfer along the dampening segment of the combustion chamber wall.
The dampening segment can be matched thermally with other parts of the combustion chamber

to maintain mechanical integrity.

[0066] For all the geometry, it is essential that the cooling passages 50 are decoupled from the
dampening cavities 30, in such a way that the convective cooling medium matinly flows in
channels separated from the dampening cavities. The convective cooling relies primarily on the
main flow of the cooling medium inside the passages 50, i.e. outside the dampening cavities 30,
even if a small flow of cooling medium through the purging holes 60 and the dampening holes

40 1s allowed for purging reasons.

[0067] In the sections of the combustion chamber 10 where the cooling passages 50 and the
dampening cavities 30 are provided, the flow of the cooling medium is mainly longitudinal,

inside the cooling passages 50, while a minor portion of the cooling medium enters the

13
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dampening cavities 30 through the purging holes 60 and the inner volume V through the

dampening holes 40.

[0068] It is advantageous that the dampening cavities additionally act to provide cooling air to

cool the inner wall 22, which is typically affected by the hot combustion zone.

[0069] The dampening cavities 30 may particularly be located close to heat release with the
combustion volume, 1.e. near the flame front. It may be located in a front panel or combustion
liner. It may also or additionally be located close to where eigenmode largest fluctuation is

present.

[0070] It may also be possible that the complete wall surrounding the combustion volume is

equipped with a plurality of dampening cavities.

[0071] In the region where the dampening cavities are present, they may be arranged as a full

ring provided with dampening cavities.

[0072] Particularly when using additive manufacturing, ring segments may be produced in which
all walls are produced by an additive manufacturing process. The ring segments then will be

attached to one closed ring, e.g. by welding. A smaller combustion chamber may be built as a

full ring — a cylindrical component — without segmentation.

[0073] The shape of the “helmholtz volume” can be arbitrary, e.g. globe, conical, rectangular,

honeycombo, etc. The shape of the holes may be round or oval, etc.

[0074] The dampening cavities — i.e. the “Helmholtz volume” can have different spacing in

between. The different dampening cavities can be placed together or with a distance inbetween

both tangential or axial direction.

[0075] It may be advantageous to have at least 1000 dampening cavities present in one

combustion chamber.

14
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[0076] Furthermore embodiments can be implemented without specific cooling passages 50 (as
proposed in figure 5) but to simply have a plurality of dampening cavities that are each distant to

another and the cooling air flows between the distinct dampening cavities.

15
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CLAIMS:

l. A combustion chamber for a gas turbine engine comprising:

an inner wall delimiting an inner volume of the combustion chamber, through

which combustion gas flow from a burner to a gas turbine of the gas turbine engine,
an outer wall and an interspace between the inner wall and the outer wall,

a plurality of dampening cavities for the dampening of thermo-acoustic
vibrations in the combustion gas, each dampening cavity communicating with the inner

volume through at least a dampening hole on the inner wall,

at least a cooling passage for a cooling medium flowing outside the inner
volume in thermal contact with the inner wall, each dampening cavity comprising at least a
purging hole communicating with the cooling passage for purging a portion of the cooling

medium through the dampening cavities to the inner volume,

wherein the plurality of dampening cavities and the cooling passage being
provided in said interspace wherein the plurality of dampening cavities extends from one to

the other of said inner wall and outer wall.
2. The combustion chamber according to claim 1,

wherein each dampening cavity is delimited by the inner wall and by at least a

side cavity wall, the purging hole being provided on the cavity wall.
3. The combustion chamber according to claims 1 or 2,

wherein the interspace annularly extends around the inner volume of the

combustion chamber.

4 The combustion chamber according to claim 1 or 2 or 3,
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wherein at least a portion of dampening cavities are arranged along at least one

Tow.
5. The combustion chamber according to claim 4,

wherein the plurality of dampening cavities are arranged along a plurality of
rows extending along a longitudinal direction parallel to the main flowing direction of the

combustion gas inside the inner volume.

6. The combustion chamber according to claim 5,

wherein the at least one cooling passage is provided between at least a couple

of said rows of dampening cavities.
7. The combustion chamber according to claim 6,

wherein the purging hole are arranged at a negative angle with respect to the

cooling medium flowing in the cooling passage.
8. The combustion chamber according to any one of claims 1 to 7,

wherein the section of the cooling passage has a section narrowing along the

direction of the flow of cooling medium 1nside the cooling passage.

9. The combustion chamber according to any one of claims 1 to 8,

wherein at least one of the dampening cavities comprises two side cavity walls

in thermal contact with the cooling medium.
10. The combustion chamber according to any one of claims 1 to 9,

wherein at least one of the dampening cavities comprises three side cavity

walls in thermal contact with the cooling medium.

11. The combustion chamber according to any one of claims 1 to 10,
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wherein the plurality of dampening cavities are arranged are distributed

according to a matrix pattern including a plurality of rows and columns.

12. The combustion chamber according to any one of claims 1 to 11,
wherein the plurality of dampening cavities are staggered.

13. The coi‘nbustion chamber according to any one of claims 4 to 12,

wherein the plurality of dampening cavities are arranged along a plurality of
rows extending along a longitudinal direction which is not parallel to the main flowing

direction of the combustion gas inside the inner volume.

14. The combustion chamber according to any one of claims 2 to 13,

wherein the side cavity wall and/or the walls of the plurality of cooling

passages 1s built via an additive manufacturing process.
15. A gas turbine engine comprising:

a burner,

a gas turbine, and

a combustion chamber according to any one of claims 1 to 14, between the

burner and the gas turbine.
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