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(54) Supporting structure for gas turbine combustion chamber heat-insulating tiles, heat-
insulating module, and gas turbine combustion chamber

(57) A supporting structure for gas turbine combus-
tion chamber heat-insulating tiles, includes: a first con-
nection element and second connection element (5, 6)
having respective first ends (5a, 6a), configured to fit onto
sides of a heat-insulating tile (2) of a gas turbine com-
bustion chamber (20), and respective second ends (5b,
6b); a clamping device (7); and a fixing device (8), pro-
vided with a threaded pin (15), extending from the clamp-

ing device (7) on the side opposite to the heat-insulating
tile (2) in use, and with a nut (16). The connection ele-
ments (5, 6) clamped by the clamping device (7), and
extend in opposite directions from the clamping device
(7). The threaded pin (15) is rigidly connected to the
clamping device (7), so as to prevent rotations of the
threaded pin (15) with respect to the clamping device (7).
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Description

[0001] The present invention relates to a supporting
structure for gas turbine combustion chamber heat-insu-
lating tiles, an insulating module and a gas turbine com-
bustion chamber.
[0002] As known, the combustion chamber of gas tur-
bines must be provided on the inside with a heat-insulat-
ing lining made of refractory material, because of the high
temperatures which are developed during machine op-
eration. The heat-insulating lining is generally formed by
a plurality of refractory tiles arranged in continuous rows
on the inner walls of the combustion chamber casing, so
as to define an essentially continuous surface. In the
toroidal type combustion chambers, the refractory tiles
are arranged on circumferences about the rotor axis.
[0003] Particularly in toroidal combustion chambers,
the assembly of the refractory tiles includes inserting and
sliding the connection elements along circumferential
guides.
[0004] Normally, indeed, the refractory tiles have
grooves on opposite sides and are fixed to the casing by
connection elements which couple to ribs defined by the
grooves. In general, the connection elements for one side
of the refractory tiles are inserted in guides on the casing
and made to slide to the respective fastening positions.
The refractory tile is then arranged in seat, with a side
engaging the fastening elements. Further connection el-
ements are inserted along the guides and made to slide
to couple with the side of the tile which is still free.
[0005] Particular measures are thus needed for the last
tile of each row.
[0006] According to a known solution, a metallic tile is
used in each row, which has a through hole and is fixed
to the casing for last by micro-cast screw inserted from
the outside and engaged on a pack of pre-assembled
springs. In this manner, it is not necessary to make the
fastening elements slide and assembly may be used in
relatively easy manner. However, the metallic tile cannot
guarantee an insulation comparable to that of the refrac-
tory tiles and moreover requires a specific cooling sys-
tem.
[0007] Another known solution uses perforated refrac-
tory tiles, fixed to the casing with metallic through screws,
using a system similar to that described above. Although
heat dispersions are partially eliminated, the problem of
cooling the metallic parts, in particular the screw, which
is exposed to high temperature, remains. Furthermore,
only a few specimens of specifically perforated refractory
tiles must be used, with obvious additional costs.
[0008] It is thus an object of the present invention to
provide a supporting structure for heat-insulating tiles of
gas turbine combustion chambers, a heat-insulating
module for gas turbine combustion chambers and a gas
turbine combustion chamber which allow to overcome
the limitations described.
[0009] According to the present invention, a supporting
structure for heat-insulating tiles of gas turbine combus-

tion chambers, a heat-insulating module for gas turbine
combustion chambers and a gas turbine combustion
chamber are provided, as defined in claims 1, 10 and 14,
respectively.
[0010] The present invention will now be described
with reference to the accompanying drawings, which il-
lustrate some non-limitative embodiments thereof, in
which:

- figure 1 is a perspective three-quarters view from the
top of a heat-insulating module incorporating sup-
porting structures according to an embodiment of
the present invention;

- figure 2 is a plan view from the top of the heat insu-
lating module in figure 1;

- figure 3 is a front view of the heat-insulating module
in figure 1, taken along the plotting plane III-III in
figure 2;

- figure 4 is a three-quarters perspective view from the
bottom of one of the supporting structures in figure 1;

- figure 5 is a side view taken along a vertical axial
plan of a gas turbine combustion chamber incorpo-
rating specimens of the heat-insulating module in
figure 1;

- figure 6 is a front view of the combustion chamber
in figure 5, taken along plotting line VI-VI in figure 5
and with parts removed for clarity;

- figure 7 shows an enlarged detail of the combustion
chamber in figure 5, partially exploded and with parts
removed for clarity;

- figure 8 shows a magnified detail of figure 5;
and

- figure 9 is a partially exploded perspective view of
the part in figure 8.

[0011] With reference to figures 1-3, a gas turbine com-
bustion chamber heat-insulating module, as a whole in-
dicated by reference numeral 1, comprises a heat-insu-
lating tile 2, made of refractory material, e.g. a ceramic
material, and supporting structures 3 for fixing the heat-
insulating tile 2 to the walls of a gas turbine combustion
chamber (not shown here).
[0012] The heat-insulating tile 2 is rectangular and has
an essentially continuous and uniform working face 2a
facing the inside of the combustion chamber in use. In
particular, the working face 2a of the heat-insulating tile
2 is free from holes, cavities and through recesses.
[0013] In one embodiment, opposite sides of the heat-
insulating tile 2 has respective groves 4, which extend
for their entire length. The grooves 4 form ribs 2b, which
define fastening seats for coupling with the supporting
structures 3. Alternatively, the sides of the heat-insulating
tile 2 may have separate recesses defining fastening
seats for the supporting structures 3.
[0014] In one embodiment, the heat-insulating module
1 comprises two supporting structures 3 arranged paral-
lel to each other but it is understood that a different
number thereof could be provided.
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[0015] Each supporting structure 3, one of which is
shown in figure 4, comprises a first connection element
5, a second connection element 6, a clamping device 7
and a fixing device 8.
[0016] The first connection element 5 and the second
connection element 6 are defined by respective elastic
metal laminae and extend opposite to each other from
the clamping device 7.
[0017] The first connection element 5 and the second
connection element 6 have respective first ends 5a, 6a
and second ends 5b, 6b. The first ends 5a, 6a are coupled
to respective fastening seats, defined by portions of the
ribs 2b on opposite sides of the heat-insulating tile 2. In
one embodiment, for example, the first ends 5a, 6a of
the first connection element and of the second connec-
tion element 6 are folded as a C toward respective second
ends 5b, 6b, on the side facing the heat-insulating tile 2,
and form terminals 13, 14 adapted to receive portions of
respective ribs 2b of the heat-insulating tile 2.
[0018] The second ends 5b, 6b of the first connection
element 5 and of the second connection element 6 are
clamped by the clamping device 7. Furthermore, the sec-
ond ends 5b, 6b at rest are folded so that the first ends
5a, 6a extend slightly towards the heat-insulating tile 2,
once the first connection element 5 and the second con-
nection element 6 are coupled to the clamping device.
[0019] The clamping device 7 comprises a first plate
10 and a second plate 11, reciprocally facing each other,
and clamping screws 12 for alternatively clamping the
first plate 10 and the second plate 11 against each other
and to move the first plate 10 and the second plate 11
away from each other. In one embodiment, the first plate
10 and the second plate 11 have an essentially rectan-
gular shape and the first connection element 5 and the
second connection element 6 extend from the smaller
sides, parallel to the greater sides of the first plate 10 and
of the second plate 11.
[0020] The second ends 5b, 6b of the first connection
element 5 and of the second connection element 6 are
clamped between the first plate 10 and the second plate
11 of the clamping device 7. Furthermore, the second
ends 5b, 6b have holes and the screws 12 are arranged
through them preventing the connection elements 5, 6
from exiting from the respective seats. In one embodi-
ment, the screws 12 are of the countersunk head type
and are profiled so as to allow the thermal expansion of
the connection elements 5, 6.
[0021] The fastening device 8 is arranged on one side
of the supporting structure 3 opposite to the heat-insu-
lating tile 2 in use and in an embodiment comprises a
threaded pin 15 and a nut 16. The threaded pin 15 ex-
tends from the first plate 10 of the clamping device 7 on
the side opposite to the heat-insulating tile 2 in use and,
in the example of figures 1-4, is screw/nutscrew coupled
to a threaded hole 18 in the second plate 11 and in the
first plate 10 with through hole. In an embodiment, the
threshold pin 15 is welded in the seat 18, so as to prevent
the rotation with respect to the plates 10, 11 of the clamp-

ing device 7. Alternatively, the threaded pin 15 may be
made in one piece with the second plate 11.
[0022] Figures 5 and 6 illustrate a combustion chamber
20 of a gas turbine (not shown as a whole). The combus-
tion chamber 20 comprises a toroidal casing 21 extend-
ing about an axis having a first radially outer shell 22 and
a second radially inner shell 23. The combustion cham-
ber 20 is provided with a heat-insulating lining 25 which
covers the inside of the first shell 22 and the second shell
23 and comprises a plurality of heat-insulating tiles 26
and a plurality of heat-insulating modules 1. In one em-
bodiment, the heat-insulating tiles 26 are of the same
type as the heat-insulating tiles 2 used in the heat-insu-
lating modules 1 and are arranged in adjacent groups
along circumferences about axis A of the combustion
chamber 20. Each group comprises a respective heat-
insulating module 1 (except possibly groups in which an
access opening to the combustion chamber 20 is provid-
ed).
[0023] The heat-insulating tiles 26 are fitted on circum-
ferential guides 28 by connection elements 30 on the first
radially outer shell 22 (figure 7). The guides 28 are ob-
tained on an inner face 22a of the first shell 22 and extend
about axis A. The connection elements 30 are essentially
equal to the connection elements 5, 6 of the supporting
structures 3 of the heat-insulating modules 1 and are
fixed directly to the casing 21 of the combustion chamber
20.
[0024] The heat-insulating modules 1 are fixed to the
first shell 22, as shown in figures 7 and 8. More specifi-
cally, the first shell 22 has through holes 31. The threaded
pins 15 of the heat-insulating modules 1 are housed in
respective through holes 31 and clamped to one another
by respective nuts 16. Furthermore, the guides 28 have
seats 32 for housing the clamping devices 7 (in particular,
the first plates 10) of the respective heat-insulating mod-
ules 1. Also by virtue of this measure, the heat-insulating
modules 1 are arranged so that the heat-insulating tiles
2 form an essentially continuous surface without mis-
alignments with the heat-insulating tiles 26 of the respec-
tive groups.
[0025] The heat-insulating tiles 26 are fitted in conven-
tional manner. Once the connection elements 30 for one
side of a heat-insulating tile 26 are housed in the guides
28 and fixed to the casing 21, the heat-insulating tile 26
is arranged in its seat and the connection elements 30
for the other side of the heat-insulating tile 26 are intro-
duced. The procedure is repeated to complete a group
of heat-insulating tiles 26 along a circumference, except
for one element. A heat-insulating module 1 is used as
last element of the group. This is pre-assembled and then
fixed to the first shell 22 of the casing 21.
[0026] During pre-assembly, the first ends 5a, 6a of
the connection elements 5, 6 of the supporting structures
3 are coupled to the ribs 2b on the sides of the heat-
insulating tile 2 and the second ends 5b, 6b are rested
on the second plate 11. The first plate 10 is thus joined
to the second plate 11 and clamped by screws 12. As a
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result of this operation, the first connection element 5 and
the second connection element 6, which are elastic, are
preloaded.
[0027] The pre-assembled heat-insulating module 1 is
inserted in the single space which is still empty of the
respective group and fixed to the first shell 22 of the cas-
ing 21. The threaded pins 15 of the supporting structures
3 are introduced into respective through holes 31 and
fixed by the nuts 16.
[0028] The described supporting structure thus allows
to complete the heat-insulating lining of a toroidal gas
turbine combustion chamber using heat-insulating tiles
of a same type. Multiple advantages derive from this.
[0029] Firstly, the lining is uniformly made of heat-in-
sulating material, without tiles or metallic inserts. The
thermal conductivity of the refractory material of the heat-
insulating tiles is considerably lower than that of metals,
and consequently insulation is more effective and ther-
mal energy losses are reduced.
[0030] Furthermore, also the fixing of the casing does
not require metallic component exposed to the high tem-
perature of the combustion chamber. Consequently, the
working conditions being the same, the cooling system
of the metallic parts (connection elements), already
present for the other heat-insulating tiles, is suitable also
for the heat-insulating modules.
[0031] The fact that no special heat-insulating tiles are
needed for completing the lining is advantageous also
from the economic point of view because the need to
make only a few special specimens with high costs is
avoided. Furthermore, the assembly of the heat-insulat-
ing modules is simple and rapid.
[0032] It is finally apparent that changes and variations
can be made to the described heat-insulating module
and the combustion chamber described and illustrated
without departing from the scope of protection of the ac-
companying claims.

Claims

1. A supporting structure for gas turbine combustion
chamber heat-insulating tiles, comprising:

a first connection element (5) and second con-
nection element (6) having respective first ends
(5a, 6a), configured to fit onto sides of a heat-
insulating tile (2) of a gas turbine combustion
chamber (20), and respective second ends (5b,
6b);
a clamping device (7); and
a fixing device (8), provided with a threaded pin
(15), extending from the clamping device (7) on
the side in use opposite to the heat-insulating
tile (2), and with a nut (16);
wherein the first connection element (5) and sec-
ond connection element (6) have the respective
second ends (5b, 6b) clamped by the clamping

device (7), and extend in opposite directions
from the clamping device (7);
characterized in that the threaded pin (15) is
rigidly connected to the clamping device (7), so
as to prevent rotations of the threaded pin (15)
with respect to the clamping device (7).

2. A supporting structure as claimed in claim 1, wherein
the clamping device (7) comprises a first plate (10)
and a second plate (11) facing each other, and screw
clamping means (12) for alternatively tightening the
first plate (10) and second plate (11) against each
other, and separating the first plate (10) and second
plate (11) from each other; and wherein the second
ends (5b, 6b) of the first connection element (5) and
of the second connection element (6) are clamped
between the first plate (10) and second plate (11).

3. A supporting structure as claimed in claim 2, wherein
the first plate (10) and second plate (11) are sub-
stantially rectangular.

4. A supporting structure as claimed in claim 2 or 3,
wherein the second ends (5b, 6b) of the first connec-
tion element (5) and of the second connection ele-
ment (6) have holes, and the screw clamping means
(12) comprise a first and second screw, which fit
through the second ends (5b, 6b) of the first connec-
tion element (5) and of the second connection ele-
ment (6), respectively.

5. A supporting structure as claimed in any one of the
claims 2 to 4, wherein the threaded pin (15) is
screw/nut-screw coupled to a threaded hole (18) in
either the first plate (10) or the second plate (11) and
welded in the threaded seat (18).

6. A supporting structure as claimed in any one of the
claims 2 to 4, wherein the threaded pin (15) is made
in one piece between either the first plate (10) and
the second plate (11).

7. A supporting structure as claimed in any one of the
foregoing claims, wherein the first connection ele-
ment (5) and second connection element (6) com-
prise respective elastic metal laminae.

8. A supporting structure as claimed in any one of the
foregoing claims, wherein the first ends (5a, 6a) of
the first connection element (5) and second connec-
tion element (6) form seats (13, 14) for housing por-
tions of respective sides of the heat-insulating tile (2).

9. A supporting structure as claimed in any one of the
foregoing claims, wherein the first ends (5a, 6a) of
the first connection element (5) and of the second
connection element (6) are bent towards the respec-
tive second ends (5b, 6b), on the side facing the heat-
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insulating tile (2) in use.

10. A gas turbine combustion chamber heat-insulating
module comprising a heat-insulating tile (2) and at
least one supporting structure (3) as claimed in any
one of the foregoing claims, fitted to the heat-insu-
lating tile (2).

11. A heat-insulating module as claimed in claim 10,
wherein the heat-insulating tile (2) has fastening
seats (2b) on opposite sides; and the first ends (5a,
5b) of the first connection element (5) and of the sec-
ond connection element (6) are fitted to respective
fastening seats (2b) on the heat-insulating tile (2).

12. A heat-insulating module as claimed in claim 10 or
11, comprising a plurality of supporting structures (3)
as claimed in any one of Claims 1 to 9 and fitted to
the heat-insulating tile (2) and arranged parallel to
each other.

13. A heat-insulating module as claimed in any one of
claims 10 to 12, wherein the heat-insulating tile (2)
has a substantially continuous and uniform work
face.

14. A gas turbine combustion chamber comprising a
toroidal casing (21) extending about an axis (A) and
a heat-insulating lining (25) fixed to the casing (21)
having at least one heat-insulating module (1) as
claimed in any one of claims 10 to 13, and wherein
the heat-insulating module (1) is fixed to the casing
(21) with the threaded pin (15) fitted through a hole
(31) in the casing (21), and the nut (16) is fitted to
the threaded pin (15) from outside the casing (21).

15. A combustion chamber as claimed in claim 14,
wherein the heat-insulating lining (25) comprises a
plurality of further heat-insulating tiles (26) fitted to
the first shell (22), along a circle about the axis (A);
and wherein the heat-insulating module (1) forms a
substantially continuous surface with the further
heat-insulating tiles (26).

16. A combustion chamber as claimed in claim 15,
wherein an inner surface (22a) of the first shell has
circumferential guides (28) for housing connection
elements (30) for fastening the further heat-insulat-
ing tiles (26), and a seat (32) in which the clamping
device (7) of the heat-insulating module (1) is
housed.
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