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TILE HOLDER FOR A COMBUSTOR OF A GAS TURBINE

A tile holder for a combustor of a gas turbine,

includes: a connector (11) having a tubular body (15)
extending along a first axis (X1) and a retaining system
(17), configured to secure the tubular body (15) in a seat
(18) through a wall (3) and to retain a tile (7; 308) against
the wall (3); an acoustic damper (12) having a damping
volume (30) and a neck (31) at least in part extending
along a second axis (X2); wherein the neck (31) is acous-
tically coupled to the outside through the tubular body
(15) and the first axis (X1) is transverse to the second
axis (X2).

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 410 014 A1 2

Description

[0001] The presentinvention relates to a tile holder for
a combustor of a gas turbine.

[0002] As known, in gas turbine combustors acoustic
dampers are used for the purpose of mitigating the acous-
tic pulsations that may occur during operation in specific
frequency ranges. Acoustic dampers attenuate acoustic
oscillations in respective frequency bands and, when ap-
propriately tuned, may prevent noxious vibrations to the
benefit of efficiency, performance and structural integrity.
In order to maximize the beneficial effect, size and loca-
tion of the acoustic dampers need to be accurately se-
lected and meet several requirements, e.g. in relation to
acoustic, thermal and mechanical performance, feasibil-
ity and gas turbine efficiency.

[0003] Coupling acoustic dampers to the combustion
chambers of combustors, however, is not a simple task,
because combustion chambers must be internally pro-
vided with a thermoinsulating coating or heat-shield, due
to the high temperatures reached during the machine
operation. The heat-shield generally comprises a plural-
ity of tiles made of special metallic alloys or of refractory
material and arranged in contiguous rows on the inner
surface of the shell of the combustion chamber, so as to
define a substantially continuous surface. Providing ac-
cess to the combustion chamber for acoustic coupling
would require modifying the tiles, in other words either
making special refractory tiles with access holes or drill-
ing holes in metallic tiles. This would in any case incur
additional costs and may also put the mechanical resist-
ance of the tiles at risk. Moreover, tile holders, which are
used to retain the tiles against the shell of the combustion
chamber, limit the space available for coupling acoustic
dampers and the positioning thereof is made difficult if
possible at all.

[0004] The object of the present invention is therefore
to provide a tile holder for a combustor of a gas turbine,
which allows to overcome or at least reduce the limita-
tions described above.

[0005] According to the presentinvention, there is pro-
vided a tile holder for a combustor of a gas turbine, com-
prising:

a connector having a tubular body extending along
a first axis and a retaining system, configured to se-
cure the tubular body in a seat through a wall and to
retain a tile against the wall;

an acoustic damper having a damping volume and
aneck atleastin part extending along a second axis;
wherein the neck is acoustically coupled to the out-
side through the tubular body and the first axis is
transverse to the second axis.

[0006] The tile holder therefore provides also the func-
tions of mechanical supporting and acoustic coupling for
an acoustic damper. Acoustic dampers can thus be easily
fitted to the combustor and acoustically coupled to the
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combustion chamber and there is no need to modify the
tiles. All tiles having a through seat for receiving a tile
holder, no matter whether metallic tiles or refractory tiles,
can be equally used for the purpose of supporting and
acoustically coupling acoustic dampers.

[0007] According to an aspect of the presentinvention,
the retaining system comprises a retaining member at a
tile-coupling end of the tubular body, the retaining mem-
ber projecting radially outward from the tubular body.
[0008] The inner end of the tile holder, that faces the
inside of the combustion chamber, is configured to easily
engage and firmly retain a respective tile.

[0009] According to an aspect of the presentinvention,
the retaining member comprises a retaining ring remov-
ably coupled to the tile-coupling end of the tubular body.
[0010] Removable connection (e.g. threaded connec-
tion) simplifies assembling and disassembling of the tile
holder and acoustic damper, that is particularly appreci-
ated in maintenance operation for replacement of any of
the connector, acoustic damper and tile as required.
[0011] According to an aspect of the presentinvention,
the retaining system comprises a threaded portion at a
wall-coupling end of the tubular body.

[0012] The threaded portion provides for direct cou-
pling the shell of the combustion chamber, which is usu-
ally provided with threaded through seats for receiving
conventional tile holders.

[0013] According to an aspect of the presentinvention,
the retaining system comprises an externally threaded
bushing fitted onto the wall-coupling end of the tubular
body.

[0014] Parts of the tile holder can be easily mounted
and removed. For example, the tubular body may be ex-
tracted and replaced without removing the threaded
bushing, which may remain permanently connected to
the shell because of high operating temperatures.
[0015] According to an aspect of the presentinvention,
the neck comprises a securing mechanism configured to
secure the neck to the wall.

[0016] The securing mechanism helps fastening the
neck directly and independently to an outer face of the
shell of the combustion chamber. Other parts of the tile
holder, such as the threaded portion of the retaining sys-
tem, may be removed (e.g. for the purpose of replacing
the tile) without intervening on the acoustic damper.
[0017] According to an aspect of the presentinvention,
the securing mechanism comprises mounting plates, in-
tegral with the neck and provided with mounting holes,
and screws through the mounting holes for connecting
to seats in the wall.

[0018] According to an aspect of the presentinvention,
the screws are parallel to the first axis of the tubular body
or the screws are parallel to a portion of the neck at an
interface with the tubular body.

[0019] The screws can be easily tightened into respec-
tive receiving threaded holes in the outer face of the shell
ofthe combustion chamber. The orientation of the screws
may be conveniently selected as desired depending on
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the freedom to make the receiving holes, namely while
manufacturing a new machine or during retrofitting op-
erations.

[0020] Accordingtoan aspect of the presentinvention,
the neck of the acoustic damper comprises a terminal
duct, having the damping volume at one end, and an
intermediate duct, between the tubular body and the ter-
minal duct.

[0021] Modular construction of the acoustic damper in-
creases flexibility of use and ease of mount.

[0022] Accordingtoan aspect of the presentinvention,
the intermediate duct is coaxial to the terminal duct.
[0023] Accordingtoan aspect of the presentinvention,
the intermediate duct extends along a third axis which is
transverse to the first axis and to the second axis.
[0024] Accordingly, the configuration of the acoustic
damper can be flexibly selected to meet both acoustic
requirements and space limitations.

[0025] Accordingtoan aspect of the presentinvention,
the terminal duct and the intermediate duct comprise re-
spective coupling flanges for releasable mutual connec-
tion.

[0026] The coupling through flanges can be easily re-
leased for removing and replacing the acoustic damper.
Maintenance and retrofit are therefore made simpler.
[0027] Accordingtoan aspect of the presentinvention,
the tubular body has a rounded edge coupled to the neck,
whereby a smooth transition is defined between the tu-
bular body and the neck.

[0028] The smooth transition is beneficial for the prop-
erties of the acoustic damper.

[0029] Accordingtoan aspect of the presentinvention,
a combustor of a gas turbine comprises a combustion
chamber, having a shell defined by a wall and a heat-
shield on an inner surface of the wall, wherein the heat-
shield comprises a plurality of tiles and atleast one damp-
er connection tile is retained against the wall by a tile
holder according to any one of the preceding claims.
[0030] Accordingtoan aspect of the presentinvention,
the wall has a through seat and the connector of the tile
holder is fitted in the through seat.

[0031] Accordingtoan aspect of the presentinvention,
the damper connection tile has a rim that delimits at least
a portion of a retaining seat and the connector engages
the rim to retain the damper connection tile against the
wall.

[0032] Accordingtoan aspect of the presentinvention,
the combustor of a gas turbine comprises a combustion
chamber, having a shell defined by a wall and a heat-
shield on an inner surface of the wall, wherein the heat-
shield comprises a plurality of tiles of refractory material
and an acoustic damper acoustically coupled to the com-
bustion chamber through the wall and a passage in at
least one of the tiles of refractory material.

[0033] The present invention will now be described
with reference to the accompanying drawings, which il-
lustrate some examples of non-limiting embodiments,
wherein:
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- Figure 1 is a side view, cut along a vertical axial
plane, of a combustor of a gas turbine, with parts
removed for clarity;

- Figure 2 is an enlarged side view, cut along a longi-
tudinal axial plane, of a tile holder in accordance with
an embodiment of the present invention incorporat-
ed in the combustor of figure 1;

- Figure 3 is an enlarged view of a detail of figure 2;

- Figure 4 is a front view of the tile holder of Figure 2;

- Figure 5is a side view of a tile holder in accordance
with another embodiment of the present invention;

- Figure 6 is a side view of a tile holder in accordance
with another embodiment of the present invention;
and

- Figure 7 is a side view, cut along an axial plane, of
a tile holder in accordance with another embodiment
of the present invention.

[0034] Figures 1 illustrates a combustor 1 of a gas tur-
bine (with parts removed for the sake of clarity). The com-
bustor 1 comprises an annular combustion chamber 2,
extending around an axis A and having a shell defined
by an annular wall 3 and a heat-shield 5 on an inner
surface of the annular wall 3. The arrangement herein
described is given purely by way of example and is not
to be considered limiting, however. In particular, the com-
bustion chamber may be of any type, such as of the silo
or can or cannular type.

[0035] The heat-shield 5 comprises a plurality of first
thermoinsulating tiles 7 of a metallic alloy and a plurality
of second thermoinsulating tiles 8 of refractory material,
all arranged in adjacent circumferential rows, around the
axis A of the combustion chamber 2. In one embodiment,
the thermoinsulating tiles 7, 8 may be of generally quad-
rangular shape. Also other shapes are available, howev-
er.

[0036] At least one of the first thermoinsulating tiles 7,
selected for the purpose of coupling an acoustic damper,
is fastened to the annular wall 3 by a tile holder 10 in
accordance with an embodiment of the presentinvention.
The tile holder 10 comprises a connector 11 and an
acoustic damper 12 coupled to the inside of the combus-
tor chamber 2 through the connector 11 as described
hereinafter. The other first thermoinsulating tiles 7 may
be supported by further tile holders 10 or by conventional
tile holders, as desired for the purpose of coupling acous-
tic dampers to the combustion chamber 2.

[0037] The second thermoinsulating tiles 8 are provid-
ed with spring holders 13, which engage circumferential
guides 14, which are formed on the inner face of the wall
3 and extend around the axis A.

[0038] As already mentioned, the tile holder 10 com-
prises a connector 11 and an acousticdamper 12 coupled
to the inside of the combustor chamber 2 through the
connector 11.

[0039] As illustrated in figures 2 to 4, the connector 11
comprises a tubular body 15, which extends along a con-
nector axis X1, and a retaining system 17, configured to
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secure the tubular body 15 in a threaded through seat
18 in the annular wall 3 and to retain the respective first
thermoinsulating tile 7 against the annular wall 3. The
tubular body may have any suitable cross-section, such
as circular, elliptical or polygonal cross-section and the
present disclosure is not limited to a specific example.
[0040] The retaining system 17 comprises a retaining
member 20 at a first end of the tubular body 15 coupled
to the first thermoinsulating tile 7. Specifically, the first
thermoinsulating tile 7 has a through retaining seat 21
delimited by a rim 22. In one embodiment, the retaining
seat 21 is provided centrally in the first thermoinsulating
tile 7. In other embodiments not shown, however, the
retaining seat may be provided between two or more first
thermoinsulating tiles. In this case, each first thermoin-
sulating tile has a rim that delimits a portion of the through
retaining seat. The retaining member 20 projects radially
outward from the tubular body 15 and engages the rim
22 to retain the first thermoinsulating tile 7 against the
annular wall 3. In one embodiment, the retaining member
20 comprises a retaining ring removably coupled to the
first end of the tubular body 15, e.g. by a threaded cou-
pling.

[0041] The retaining system 17 comprises a threaded
portion 23 at a second end of the tubular body 15 coupled
to the annular wall 3. In one embodiment, the threaded
portion 23 is defined on an outer surface of an externally
threaded bushing 25 fitted onto the second end of the
tubular body 15. The bushing 25 is inserted into the
threaded through seat 18 in the annular wall 3 of the
combustion chamber 2 to secure the tile holder 10.
[0042] The acoustic damper 12 has a damping volume
30 and a neck 31 that extends at least in part along a
neck axis X2 and is acoustically coupled to the outside
of the acoustic damper 12 through the tubular body 15
of the connector 11. Here, the outside of the acoustic
damper 12 is the inside of the combustion chamber 2.
[0043] The size and shape of the damping volume 30,
and the length, the diameter and cross section of the
neck 31 are selected to obtain damping effect in a fre-
quency band as desired in connection with operation of
the combustor 1. In particular, the neck 31 may have any
suitable cross-section and the diameter or cross dimen-
sion may be either constant or variable along the neck
axis X2. The tubular body 15 has also the function of
extension of the neck 31, so an equivalent neck length
that may be considered, that includes also the length of
the tubular body 15.

[0044] The connector axis X1 and the neck axis X2 are
transverse to the one another, so a duct defined by the
tubular body 15 and the neck 31 and connecting the com-
bustion chamber 2 and the damper volume 30 forms a
bend 33 at an interface of the neck 31 and the connector
11. The angle between the connector axis X1 and the
neck axis X2 may be selected to comply with space oc-
cupation requirements. In one embodiment, the neck 31
is arranged substantially radially with respect to axis A.
[0045] The neck 31 of the acoustic damper 12 com-
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prises a terminal duct 31a, at one end of which the damp-
ing volume 30 is located, and an intermediate duct 31b,
between the tubular body 15 and the terminal duct 31a.
In one embodiment, the intermediate duct 31b is coaxial
to the terminal duct 31a. The terminal duct 31a and the
intermediate duct 31b comprise respective coupling
flanges 31c, 31d for releasable mutual connection.
[0046] The neck 31 is also provided with a securing
mechanism 35 configured to secure the neck 31 to the
annular wall 3 of the combustion chamber 2. In one em-
bodiment, the securing mechanism 35 comprises mount-
ing plates 36, integral with the intermediate duct 31b of
the neck 31 and having mounting holes 37, and screws
38 through the mounting holes 37. The screws 37 are
coupled to respective threaded seats in the outer face of
the annular wall 3. In the embodiment of figure 2 and 3,
the screws 37 are parallel to the neck axis X2 in a portion
of the neck 31 at an interface with the tubular body 15.
At the interface, the tubular body 15 has a rounded edge
15a coupled to the neck 31, whereby a smooth transition
is defined between the tubular body 15 and the neck 31.
A belleville washer 39 is arranged between the rounded
edge 15aof the tubular body 15 and the threaded bushing
25. When the screws 37 are tightened to the annular wall
3, an interface edge of the intermediate duct 31b of ,the
neck 31 is pressed against the tubular body 15 and the
bushing 25 and seals the junction between the connector
11 and the acoustic damper 12.

[0047] In another embodiment of the invention, illus-
trated in figure 5, the neck 31 of the acoustic damper 12
is provided with a securing mechanism, here indicated
by 135, which is configured to secure the neck 31 to the
annular wall 3 of the combustion chamber 2 and com-
prises mounting plates 136, integral with the neck 31 and
having mounting holes 137, and screws 138 through the
mounting holes 137. The screws 138 are coupled to re-
spective threaded seats in the outer face of the annular
wall 3. In the embodiment of figure 5, the screws 138 are
parallel to the connector axis X1.

[0048] Figure 6 shows another embodiment of the in-
vention. Here, the acoustic damper 12 has a neck 231
with a terminal portion 231a which extend along the neck
axis X2 and an intermediate duct 231b thatextends along
an intermediate axis X3, which is transverse both to the
connector axis X1 and to the axis. A securing mechanism
235 with screws 238 are parallel to the connector axis X1.
[0049] Inthe embodimentof figure 7, in combustor 300
of a gas turbine a tile holder 310 comprises a connector
311 and an acoustic damper 312 as described. The tile
holder 310 is coupled to a thermoinsulating tiles 308 of
refractory material, which has a through retaining seat
321. Second thermoinsulating tiles 8 with a central hole
are normally present in annular combustion chamber of
gas turbines as closure tiles. While the other second ther-
moinsulating tiles 308 are slidably inserted along circum-
ferential guides (as circumferential guides 14 of figure
1), the closure tiles are inserted last and need to be se-
cured to the annular wall 3 by tile holders. For this reason
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such tiles are provided with through holes.

[0050] Finally, itis evident thatdescribed modifications
and variations can be made to the tile holder described,
without departing from the scope of the presentinvention,
as defined in the appended claims.

Claims

1. Atile holder for a combustor of a gas turbine, com-
prising:

aconnector (11; 311) having a tubular body (15)
extending along a first axis (X1) and a retaining
system (17), configured to secure the tubular
body (15) in a seat (18) through a wall (3) and
to retain a tile (7; 308) against the wall (3);

an acoustic damper (12; 312) having a damping
volume (30) and a neck (31) at least in part ex-
tending along a second axis (X2);

wherein the neck (31) is acoustically coupled to
the outside through the tubular body (15) and
the first axis (X1) is transverse to the second
axis (X2).

2. Thetile holder(7;308) according to claim 1, wherein
the retaining system (17) comprises a retaining
member (20) at a tile-coupling end of the tubular body
(15), the retaining member (20) projecting radially
outward from the tubular body (15).

3. Thetile holder (7; 308) according to claim 2, wherein
the retaining member (20) comprises a retaining ring
removably coupled to the tile-coupling end of the tu-
bular body (15).

4. The tile holder (7; 308) according to any one of the
preceding claims, wherein the retaining system (17)
comprises a threaded portion (23) at a wall-coupling
end of the tubular body (15).

5. Thetile holder (7; 308) according to claim 4, wherein
the retaining system (17) comprises an externally
threaded bushing (25) fitted onto the wall-coupling
end of the tubular body (15).

6. The tile holder (7; 308) according to any one of the
preceding claims, wherein the neck (31) comprises
a securing mechanism (35) configured to secure the
neck (31) to the wall (3).

7. Thetile holder (7; 308) according to claim 6, wherein
the securing mechanism (35) comprises mounting
plates (36), integral with the neck (31) and provided
with mounting holes (37), and screws (38) through
the mounting holes (37) for connecting to threaded
seats in the wall (3).
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10.

1.

12.

13.

14.

15.

16.

17.

The tile holder (7; 308) according to claim 7, wherein
the screws (38) are parallel to the first axis (X1) of
the tubular body (15) or the screws (38) are parallel
to a portion of the neck (31) at an interface with the
tubular body (15).

The tile holder (7; 308) according to any one of the
preceding claims, wherein the neck (31) of the
acoustic damper (12; 312) comprises a terminal duct
(31a), having the damping volume (30) at one end,
and an intermediate duct (31b), between the tubular
body (15) and the terminal duct (31a) .

The tile holder (7; 308) according to claim 9, wherein
the intermediate duct (31b) is coaxial to the terminal
duct (31a).

The tile holder (7; 308) according to claim 10, where-
in the intermediate duct (31b) extends along a third
axis (X3) which is transverse to the first axis (X1)
and to the second axis (X2).

The tile holder according to any one of claims 9 to
11, wherein the terminal duct (31a) and the interme-
diate duct (31b) comprise respective coupling flang-
es (31c, 31d) for releasable mutual connection.

The tile holder according to any one of claims 9 to
12, wherein the tubular body (15) has a rounded
edge (15a) coupled to the neck (31), whereby a
smooth transition is defined between the tubular
body (15) and the neck (31).

A combustor of a gas turbine comprising a combus-
tion chamber (2), having a shell defined by a wall (3)
and a heat-shield (5) on an inner surface of the wall
(3), wherein the heat-shield (5) comprises a plurality
of tiles and at least one damper connection tile (7;
308) is retained against the wall (3) by a tile holder
(10) according to any one of the preceding claims.

The combustor according to claim 14, wherein the
wall (3) has a through seat (18) and the connector
(11; 311) of the tile holder (10) is fitted in the through
seat (18).

The combustor according to claim 14 or 15, wherein
the damper connection tile (7; 308) has a rim (22)
that delimits at least a portion of a through seat (18)
and the connector (11; 311) engages the rim (22) to
retain the damper connection tile (7; 308) against
the wall (3).

A combustor of a gas turbine comprising a combus-
tion chamber (2), having a shell defined by a wall (3)
and a heat-shield (5) on an inner surface of the wall
(3), wherein the heat-shield (5) comprises a plurality
of tiles (8) of refractory material and an acoustic
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damper (12; 312) acoustically coupled to the com-
bustion chamber (2) through the wall (3) and a pas-
sage (15) in at least one of the tiles (8) of refractory
material.
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