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(54) FASTENING DEVICE FOR THERMOINSULATING TILE OF GAS TURBINE COMBUSTION 
CHAMBER

(57) A fastening device for thermoinsulating tiles of
gas turbine combustion chambers comprises: a support-
ing body (12), provided with a lid (23) and configured to
be coupled to a housing (17) of a wall of a combustion
chamber (1) of a gas turbine; coupling members (14),
connected to the supporting body (12) at an end thereof
opposite to the lid (23) and configured to be coupled to
thermoinsulating tiles (7) of the combustion chamber (1)
through the wall; at least a sensor (15, 16) connected to
the lid (23) and having a connecting line (15b, 16b), that
extends through the supporting body (12), and a sensing
member (15a, 16a) at one end of the connecting line
(15b, 16b).
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Description

[0001] The present invention relates to a fastening de-
vice for thermoinsulating tiles of gas turbine combustion
chambers.
[0002] As is known, gas turbines are extremely com-
plex apparatuses, whose operation must be controlled
with the utmost precision. Both in order to check their
compliance with the design criteria and in order to control
their operation, it is necessary to measure or estimate
numerous parameters and quantities and, to this aim,
manufacturers are required to provide suitable tools.
However, not all parts of a gas turbine may easily be
equipped with the sensors needed to detect the quanti-
ties to be measured for the required checks and controls.
In particular, the detection of quantities in the combustion
chamber turns out to be particularly difficult, on the one
hand because of the structure and on the other hand
because of critical temperature and pressure conditions.
[0003] A combustion chamber generally comprises a
casing, for example with a toroidal or cylindrical shaped,
which, on the inside, is covered with thermoinsulating
tiles. The tiles are normally connected to the wall of the
casing with interlocking fastening means or, at least for
some of the tiles, with screw fastening means. Fastening
by screws is obtained through holes in the casing.
[0004] The installation of sensors in the combustion
chamber requires further holes in the casing, whose in-
tegrity, though, should be preserved. For this reason, the
use of sensors to measure the combustion chamber
quantities usually is very limited and is highly discour-
aged especially for the upgrade of machines that have
already been installed. As a matter of fact, there are
strong and well-motivated resistances when the structure
of the casing of a combustion chamber must be changed,
because of the numerous drawbacks that this kind of
intervention may cause.
[0005] Therefore, the installation of sensors for com-
bustion chambers of gas turbines should be made easier,
in particular avoiding changes to the structure of the cas-
ing of the chambers.
[0006] Hence, it is an object of the present invention
to provide a fastening device for thermoinsulating tiles of
gas turbine combustion chambers, which allows to over-
come the drawbacks described above.
[0007] According to the present invention, there is pro-
vided a fastening device for thermoinsulating tiles of gas
turbine combustion chambers as defined in claim 1.
[0008] The present invention will now be described
with reference to the accompanying drawings, which
show some non-limiting embodiments thereof, wherein:

- figure 1 is a cross section of a combustion chamber
of a gas turbine;

- figure 2 is a perspective view from the top, partially
cross-sectional, of a device for fastening thermoin-
sulating tiles of gas turbine combustion chambers
according to an embodiment of the present inven-

tion;
- figure 3 is a perspective view from the bottom of the

fastening device of figure 2;
- figure 4 is a side view, partially cross-sectional along

a longitudinal axial plane and with parts removed for
greater clarity, of the fastening device of figure 2;

- figure 5 is a perspective view from the top, partially
cross-sectional, of a device for fastening thermoin-
sulating tiles of gas turbine combustion chambers
according to a different embodiment of the present
invention; and

- figure 6 is a side view, partially cross-sectional along
a longitudinal axial plane and with parts removed for
greater clarity, of the fastening device of figure 5.

[0009] The invention will now be described with special
reference to the fastening of thermoinsulating tiles to the
inner wall of the casing of a toroidal combustion chamber
of a gas turbine. However, the invention may also find
advantageous application in different combustion cham-
bers, for example silo combustion chambers.
[0010] With reference to figure 1, a combustion cham-
ber 1 of a gas turbine (not shown in its entirety) comprises
a toroidal casing 2 extending around an axis A and having
a radially outer first shell 3, defined by a ring-shaped wall,
and a radially inner second shell 4, defined by a wall
having substantially frustoconical shape. The casing 2
defines a combustion volume V, which extends between
the first shell 3 and the second shell 4. The combustion
chamber 1 is provided with thermoinsulating coating,
which internally covers the first shell 3 and the second
shell 4 and comprises a plurality of thermoinsulating tiles.
In an embodiment, the thermoinsulating tiles 7 are ar-
ranged in adjacent rows along circumferences around
the axis A of the combustion chamber 1.
[0011] The thermoinsulating tiles 7 of at least some
rows are fastened to the casing 2 of the combustion
chamber 1 by fastening devices 10 through respective
housings 17 provided in the first shell 3 and in the second
shell 4.
[0012] With reference to figures 2 to 4, in an embodi-
ment of the invention, the fastening device 10 comprises
a supporting body 12, a bushing 13 and coupling mem-
bers 14. Furthermore, the fastening device 10 supports
a temperature sensor 15 and a pressure sensor 16.
[0013] The supporting body 12 is configured to be cou-
pled to a housing 17 on a face of the casing 2 that is on
the outside relative to the combustion volume V. The sup-
porting body 12 also has a locking seat 18 and an access
opening 20 to receive an end of the bushing 13. The
housing 17 is defined by a through opening, for example
a circular one, in the wall of the casing 2.
[0014] The supporting body 12 comprises a first annu-
lar element 21, a second annular element 22 and a lid 23.
[0015] The first annular element 21 has an edge that
radially projects outward to be coupled in abutment with
a corresponding margin of the housing 17 in the casing
2. The second annular element 22 defines a side of the
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locking seat 18 opposite to the lid 23. Furthermore, the
access opening 20 is obtained in the second annular el-
ement 22 and is aligned with a central opening of the first
annular element 21, so as to allow the bushing 13 to be
introduced into the locking seat 18. In other words, the
bushing 13 is inserted into the locking seat 18 through
the first annular element 21 and the second annular el-
ement 22. A pack of Belleville washers 25 is arranged
between the first annular element 21 and the second an-
nular element 22 and allows to comply with the effects
of the thermal expansion caused by the high tempera-
tures of the combustion chamber 1 in use.
[0016] The lid 23 is opposite to the access opening 20,
is cup-shaped and defines the locking seat 18 on one
side. The lid 23 is removably fastened to the first annular
element 21 through screws and it has a first through sen-
sor seat 27 and a second through sensor seat 28 to fasten
the temperature sensor 15, by a connector 30, and the
pressure sensor 16, by a connector 31, respectively. The
first through sensor seat 27 and the second through sen-
sor seat 28 are provided in a bottom wall of the lid 23 and
communicate with the locking seat 18.
[0017] A central opening 32 of the lid 23, communicat-
ing with the locking seat 18 as well, allows cooling air to
flow into the supporting body 12.
[0018] The bushing 13 is internally threaded and is re-
movably coupled to the supporting body 12. In an em-
bodiment, the coupling between the bushing 13 and the
supporting body 12 is a bayonet coupling. More in detail,
the bushing 13 extends along an axis B, has a substan-
tially cylindrical shape and is provided, at one end, with
locking fins 33 extending radially relative to the axis B.
The bushing 13 can be inserted into the locking seat 18
through the access opening 20 from the inside of the
casing 2 through the housing 17 and is angularly movable
in the locking seat 18 between an insertion position, in
which the locking fins 33 are aligned with the access
opening 20 and the bushing 13 is axially movable, and
a locking position, in which the locking fins 33 are held
in a blind portion of the locking seat 18. The blind portion
of the locking seat 18 communicates with the access
opening 20 and is configured to receive and axially hold
the locking fins 33.
[0019] In an embodiment, the bushing 13 is axially hol-
low and enables the passage of cooling air.
[0020] The coupling members 14 are coupled to re-
spective thermoinsulating tiles 7 and, in a non-limiting
embodiment, comprise a cup-shaped body 35, for exam-
ple a substantially cylindrical one, and an axially hollow
screw 36. The cup-shaped body 35 is housed in a through
seat 37 in one of the thermoinsulating tiles 7 and is pro-
vided with a plate 38 for locking against an inner face of
the thermoinsulating tile 7 delimiting a portion of the com-
bustion volume V.
[0021] The screw 36 is arranged through a bottom wall
of the cup-shaped body 35 and is coupled to an end of
the bushing 13 opposite to the lid 23. In particular, the
screw 36 is coupled to the bushing 13 so that, when the

bushing is in the locking position in the locking seat 18,
screwing the screw 36 tends to tighten the second an-
nular element 22 against the first annular element 21 and
both of them in a clamping manner on the wall of the
casing 2.
[0022] As already mentioned above, the temperature
sensor 15 and the pressure sensor 16 are fastened to
the first sensor seat 27, by the connector 30, and to the
second sensor seat 28, by the connector 31, respectively.
The first through sensor seat 27 and the second through
sensor seat 28 are provided in a bottom wall of the lid 23
and communicate with the locking seat 18.
[0023] The temperature sensor 15, in an embodiment,
is a thermocouple and comprises a junction 15a and an
electrical connecting line 15b for connecting to a sensing
circuit 15c, which is schematically shown in figure 4.
[0024] The pressure sensor 16 comprises a pressure
inlet 16a and a fluidic connecting line 16b for connecting
to a pressure transducer 16c, which is schematically
shown in figure 4.
[0025] The electrical connecting line 15b and the fluidic
connecting line 16b extend through the lid 23 in the first
sensor seat 27 and in the second sensor seat 28, respec-
tively, and through the locking seat 18. Then, the electri-
cal connecting line 15b and the fluidic connecting line
16b run adjacent to the bushing 13, through the portions
of the access opening 20 that remain free when the bush-
ing 13 is in the locking position.
[0026] The sensing members of the temperature sen-
sor 15 and of the pressure sensor 16, defined by the
junction 15a and by the pressure inlet 16a, respectively,
are arranged at ends of the electrical connecting line 15b
and of the fluidic connecting line 16b, close to the ther-
moinsulating tile 7.
[0027] The fastening device 10 allows quantity detect-
ing sensors to be easily arranged inside the casing 2 of
the combustion chamber 1, without the need to modify
the structure of the casing 2 by making holes for the sen-
sors. Furthermore, several points are available to install
the sensors. As a matter of fact, it is possible to choose
the most convenient locations for positioning the sensors,
taking into account also easy access for operators, or,
alternatively, banks of sensors may be installed to get a
series of measures from which, for example, information
concerning the symmetry of combustion and, anyway,
more accurate data may be obtained.
[0028] The sensors may be installed permanently or,
if it is preferable based on the circumstances, only tem-
porarily, in order to carry out the measurements. The
sensors may be easily be removed by extracting the con-
nectors 30, 31 from the seats 27, 28 or by replacing the
lid 23 (and the sensors 15, 16 fastened thereto) with a
lid without sensors.
[0029] A different embodiment of the invention is
shown in figures 5 and 6, where a device for fastening
thermoinsulating tiles of gas turbine combustion cham-
bers is indicated with number 110.
[0030] The fastening device 110 comprises a support-
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ing body 112, a bushing 113 and coupling members 114.
The bushing 113 and the coupling members 114 are sub-
stantially like the ones already described with reference
to figures 2-4.
[0031] In particular, the bushing 113 is removably in-
serted in a locking seat 118 in the supporting body 112
through an access opening 120, is internally threaded
and axially hollow and has an end that projects in a di-
rection opposite to the supporting body 112.
[0032] The coupling members 114 are coupled to re-
spective thermoinsulating tiles 7 and, in a non-limiting
embodiment, they comprise a substantially cylindrical
cup-shaped body 135 and an axially hollow screw 136.
The cup-shaped body 135 is housed in the through seat
37 of one of the thermoinsulating tiles 7 and is provided
with a plate 138 for locking it against a an inner face of
the thermoinsulating tile 7 delimiting a portion of the com-
bustion volume V.
[0033] The screw 136 is arranged through a bottom
wall of the cup-shaped body 135 and is coupled to an
end of the bushing 113 projecting from the access open-
ing 120.
[0034] The supporting body 112 comprises a first an-
nular element 121 and a second annular element 122,
which are substantially like the first annular element 21
and the second annular element 22 described above,
and a lid 123.
[0035] The lid 123 is cup-shaped and delimits the lock-
ing seat 118 on one side. The lid 123 is removably fas-
tened to the first annular element 121 and has a sensor
seat 127 for fastening a sensor 115 by a connector 130.
The sensor seat 127 is provided in a bottom wall of the
lid 123 and communicates with the locking seat 118.
[0036] An opening 132 diametrically crosses the lid
123. The opening 132 communicates with the locking
seat 118 and allows cooling air to flow into the supporting
body 112.
[0037] The sensor 115, for example a temperature or
pressure sensor, is coupled to the sensor seat 127 by
the connector 130 and has a sensing member 115a and
a connecting line 115b. The sensing member 115a (e.g.
a junction of a thermocouple or a pressure inlet, depend-
ing on the type of sensor used) is arranged at one end
of the connecting line 115b (e.g. an electrical connecting
line or a fluidic connecting line). In an embodiment, the
connecting line 115b extends through the sensor seat
127 and a portion of the locking seat 118 and, further-
more, through the bushing 113 and the screw 136, which
are aligned with the sensor seat 127. Therefore, the sens-
ing member 115a directly faces the combustion volume
V of the combustion chamber, without the interposition
of the thermoinsulating tile 7.
[0038] Also in this case, the sensor 115 may be in-
stalled in a temporary or permanent manner, depending
on the needs. In case of a temporary installation, the lid
123 may be removed and replaced with a lid without sen-
sors.
[0039] Furthermore, in a combustion chamber, it is

possible to use fastening devices equipped with different
sensors. For example, part of the fastening devices may
comprise temperature sensors and part of the fastening
devices may comprise pressure sensors.
[0040] Finally, it is clear that the fastening device de-
scribed above may be subjected to changes and varia-
tions, without for this reason going beyond the scope of
protection of the present invention, as set forth in the
appended claims.
[0041] In particular, the coupling members do not nec-
essarily require to have the shape described above, with
a cylindrical cup-shaped body provided with a plate and
coupled to a respective thermoinsulating tile in the mid-
dle. On the contrary, coupling devices (and respective
coupling members) may be used, which have any pos-
sible configuration, provided that they are suited to hold
respective thermoinsulating tiles on the casing of the
combustion chamber, of course.
[0042] Any kind of sensor capable of detecting oper-
ating quantities of the combustion chamber may be used;
temperature sensors and pressure sensors of the type
described above are not the only possible solution. As
already mentioned above, furthermore, in the same com-
bustion chamber different fastening devices may be
used, which are equipped with respective types of sen-
sors that are different from one another.

Claims

1. Fastening device for thermoinsulating tiles of gas tur-
bine combustion chambers, comprising:

a supporting body (12; 112), provided with a lid
(23; 123) and configured to be coupled to a hous-
ing (17) of a wall of a combustion chamber (1)
of a gas turbine;
coupling members (14; 114), connected to the
supporting body (12; 112) at an end thereof op-
posite to the lid (23; 123) and configured to be
coupled to thermoinsulating tiles (7) of the com-
bustion chamber (1) through the wall;
at least a sensor (15, 16; 115) connected to the
lid (23; 123) and having a connecting line (15b,
16b; 115b), that extends through the supporting
body (12; 112), and a sensing member (15a,
16a; 115a) at one end of the connecting line
(15b, 16b; 115b).

2. The fastening device according to claim 1, wherein:

the supporting body (12; 112) has a locking seat
(18; 118) and an access opening (20; 120) for
accessing the locking seat (18; 118);
the lid (23; 123) is opposite to the access open-
ing (20; 120) and defines the locking seat (18;
118) on one side;
a threaded bushing (13; 113) is removably in-
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serted in the locking seat (18; 118) through the
access opening (20; 120); and
the coupling members (14; 114) are connected
to the bushing (13; 113) by a screw (36; 136).

3. The fastening device according to claim 2, wherein
the at least a connecting line (15b, 16b; 115b) ex-
tends through the lid (23; 123) and the locking seat
(18; 118) of the bushing (13; 113).

4. The fastening device according to claim 2 or 3, com-
prising a first sensor (15) and a second sensor (16)
having a first connecting line (15b) and a second
connecting line (16b), respectively, wherein:

the lid (23) comprises a through first sensor seat
(27) and a through second sensor seat (28), pro-
vided in a bottom wall and communicating with
the locking seat (18);
the first sensor (15) and the second sensor (16)
have a first connector (30) coupled to the first
sensor seat (27) and a second connector (31)
coupled to the second sensor seat (28), respec-
tively; and
the first connecting line (15b) and the second
connecting line (16b) extend through the first
sensor seat (27) and the second sensor seat
(28), respectively, and run adjacent to the bush-
ing (13).

5. The fastening device according to claim 4, wherein
the first connecting line (15b) and the second con-
necting line (16b) extend through the access opening
(20).

6. The fastening device according to claim 2 or 3, the
lid (123) comprises a through sensor seat (127), cen-
trally provided in a bottom wall and communicating
with the locking seat (118);
the sensor (115) has a connector (130) coupled to
the sensor seat (127); and
the connecting line (115b) extends through the sen-
sor seat (127).

7. The fastening device according to claim 6, wherein
the screw (136) is axially hollow and is aligned with
the sensor seat (127) and the connecting line (115b)
extends through the screw (136).

8. The fastening device according to any one of claims
2 to 7, wherein:

the supporting body (12; 112) comprises a first
annular element (21; 121) and a second annular
element (22; 122), that defines one side of the
locking seat (18; 118) opposite to the lid (23;
123);
the access opening (20; 120) is provided in the

second annular element (22; 122); and
the bushing (13; 113) is inserted through the first
annular element (21; 121) and the second an-
nular element (22; 122).

9. The fastening device according to claim 8, wherein
the first annular element (21; 121) projects radially
outward to be placed in abutment with a margin of
the housing (17) in the wall (2) of the combustion
chamber (1), so that, when the coupling members
(14; 114) are coupled to the thermoinsulating tile (7),
screwing the screw (36; 136) tend to tighten the sec-
ond annular element (22; 122) against the first an-
nular element (21; 121).

10. The fastening device according to claim 8 or 9, com-
prising a pack of Belleville washers (25) between the
first annular element (21; 121) and the second an-
nular element (22; 122).

11. The fastening device according to any one of claims
8 to 10, wherein the lid (23; 123) is removably fas-
tened to the first annular element (21; 121).

12. The fastening device according to any one of claims
2 to 11, wherein:

the bushing (13) is provided with radial locking
fins (33) ;
the locking seat (18) has a blind portion commu-
nicating with the access opening (20) and adapt-
ed to receive and axially hold the radial locking
fins (33); and
the bushing (13) is angularly movable in the lock-
ing seat (18) between an insertion position, in
which the radial locking fins (33) are aligned to
the access opening (20) and the bushing (13) is
axially movable, and a locking position, in which
the radial locking fins (33) are held in the blind
portion of the locking seat (18).

13. The fastening device according to any one of the
foregoing claims, wherein the sensor (15) is a tem-
perature sensor, the sensing member (15a) compris-
es a thermocouple and the connecting line (15b) is
an electrical connecting line.

14. The fastening device according to any one of the
foregoing claims, wherein the sensor (15, 16; 115)
is a pressure sensor, the sensing member (16a)
comprises a pressure inlet and the connecting line
(16b) is a fluidic connecting line.

15. Combustion chamber of a gas turbine, comprising a
casing (2) and a plurality of thermoinsulating tiles (7)
arranged on an internal face of the casing (2); where-
in the thermoinsulating tiles (7) are fastened to the
casing (2) by at least one fastening device (10; 110)
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according to any one of the foregoing claims.

16. Combustion chamber according to claim 15, wherein
the supporting body (12; 112) is fastened to and ex-
ternal face of the casing (2), the lid (23; 123) is out-
side the casing (2) and the bushing (13; 113) is in-
sertable and extractable from inside the casing (2)
through a hole.

9 10 



EP 3 043 113 A1

7



EP 3 043 113 A1

8



EP 3 043 113 A1

9



EP 3 043 113 A1

10



EP 3 043 113 A1

11



EP 3 043 113 A1

12



EP 3 043 113 A1

13

5

10

15

20

25

30

35

40

45

50

55



EP 3 043 113 A1

14

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

