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Description

[0001] The present invention relates to a transition
piece for non-annular gas turbine combustion cham-
bers.

[0002] As is known, gas turbines comprise a com-
pressor, to which air from the external environment is
supplied in order to pressurise the compressor.

[0003] The compressed air passes into a series of
combustion chambers which end in a nozzle, into each
of which an injector supplies fuel, which is mixed with
the air in order to form a mixture of combustible air to
be burnt.

[0004] Subsequently, the burnt gases are conveyed
towards the turbine, which transforms the enthalpy of
the burnt gases in the said combustion chamber into
mechanical energy which is available to a user.

[0005] It is also known that the transition pieces in a
gas turbine are substantially tubular elements, each of
which is used to connect a combustion chamber, which
belongs to the combustion system of the gas turbine, to
the first stage of the said gas turbine.

[0006] More particularly, the combustion chambers
comprise a plurality of elements with a generally cylin-
drical shape, which are provided with nozzles disposed
around an annular development.

[0007] Similarly, the transition pieces are disposed
with an annular development, in order to direct the flow
of hot burnt gases from the combustion chambers to the
first stage of the gas turbine.

[0008] The transition pieces have an upstream aper-
ture for the flow of gas, which is generally cylindrical,
and is used to receive the flow of gas directly from the
corresponding combustion chamber, and are config-
ured in a longitudinal direction such that their down-
stream ends comprise arcuate segments which open to-
wards the first stage of the gas turbine.

[0009] This means thatthe transition pieces can direct
the flow of gas with a high level of enthalpy obtained
from spaced, generally cylindrical flow configurations,
towards arcuate segments which form a ring-type con-
figuration relative to the first stage of the gas turbine.
The document EP-A-753 704 discloses a transition
piece having a mount connector device and a body with
a lead in axis parallel to the gas turbine axes.

[0010] In order to introduce the technical problems
which are faced and solved by means of the present in-
vention, it should be noted that the continual quest which
is in progress at present, for increases in the perform-
ance of gas turbines, and increases in the intervals be-
tween the various stoppages for maintenance, as well
as the pressing need to reduce to a minimum the pol-
lutant emissions produced by the gas turbine, necessi-
tates optimisation of all the components inserted in the
so-called hot gas path.

[0011] In particular, these components comprise the
combustion chamber, the nozzles and the transition
pieces, and are the ones which are subjected to the

10

20

25

30

35

40

45

50

55

highest temperatures.

[0012] It should be emphasised at this point that,
since the combustion system has an energising function
in relation to the thermal carrier fluid, it is the true heart
of the turbine engine, and thus defines its level of emis-
sion, and, according to the service life of its own com-
ponents, also defines the intervals of functioning be-
tween machine stoppages, which are necessary in or-
der to carry out inspections of the combustion cham-
bers.

[0013] Inaddition, the requirement to develop the ma-
chines in operation, with increases in the compression
ratios and fire temperatures, are a further reason for em-
phasising the criticality of the hot components.

[0014] Reduction of the emissions, with an increase
in the service life of the components, and optionally also
in the efficiency of the system, also constitutes a general
target which undoubtedly has an impact on the clientele
of heavy duty machines, and is a stimulating technolog-
ical challenge for the designers.

[0015] In particular, in the case of machines which
have had a certain length of service, it is possible to
gather sufficient statistical data to determine the param-
eters and details which are critical in achieving overall
improvements, such as to justify the cost of the design
and subsequent marketing, optionally in uprate packag-
es for the aftermarket.

[0016] A major technical problem therefore consists
substantially of determining solutions which permit
achievement of maximum satisfaction of the client for
the three aforementioned aspects, all by means of inno-
vative creations which are economically acceptable.
[0017] In order better to understand the technical
problems which are involved in the present invention, at
this point reference is made to the following state of the
art.

[0018] The solutions which are currently used in order
to achieve the three above-described objectives (great-
er efficiency, longer service life of the machine, and few-
er pollutant emissions), are not in general combined in
a single product, but are on the other hand implemented
in ranges of alternative components.

[0019] In order to increase the service life, and thus
the intervals of inspection of the combustion chambers,
use is generally made of materials, such as stellite 6,
deposited onto elements which may become worn by
relative vibratory motion, and of super-alloys with a nick-
el/cobalt base, with high levels of mechanical charac-
teristics and of resistance to corrosion at high tempera-
tures.

[0020] Use is also made of additions of a ceramic
type, to reduce the temperatures of the metal (for the
same cooling flows), and the design of the components
is being optimised, on the basis of experience acquired.
[0021] In the case of known turbine engines, the orig-
inal combustion system has been completely rede-
signed, both in terms of the overall arrangement and
component elements.
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[0022] The original system, having six combustion
chambers, arranged in two rows of three parallel cham-
bers stacked on both sides of the machine, in an ar-
rangement at right-angles to the machine axis, with in-
terposition of 90° connection elbows between the liners
and transition pieces, has thus been replaced by an ar-
rangement characterised by chambers inclined by only
a few degrees in relation to the machine axis, and inser-
tion of the liners directly in the transition piece, and
therefore without the need for further connection ele-
ments.

[0023] In this embodiment, there is thus implementa-
tion of all the solutions known in the present state of the
art, for the three above-described objectives (efficiency,
service life of the machine, and fewer pollutant emis-
sions), such as to obtain a unit device which combines
the advantages thus accumulated.

[0024] The object of the present invention is therefore
to provide a transition piece for non-annular gas turbine
combustion chambers, which permits optimisation of
the performance in operation.

[0025] A further object of the invention is to provide a
transition piece for non-annular gas turbine combustion
chambers, which permits improved efficiency in opera-
tion.

[0026] Another object of the invention is to provide a
transition piece for non-annular gas turbine combustion
chambers, which permits a longer service life of the ma-
chine.

[0027] A further object of the invention is to provide a
transition piece for a non-annular gas turbine combus-
tion chamber system, which generates fewer pollutant
emissions.

[0028] These objects and others are obtained by a
transition piece for non-annular gas turbine combustion
chambers, comprising a body which has a cylindrical
section, relative to a first terminal end, which ends with
an aperture for connection to a combustion chamber,
and a second terminal end, which is connected to the
first stage of a gas turbine, having a projecting connec-
tion arm, for support on the turbine stator, wherein the
said projecting connection arm makes it possible to ob-
tain a lead-in axis with an angle of between 5° and 7°
relative to an axis, which is parallel to the axis of the
machine, and is perpendicular to the plane on which
there lies the frame for interfacing of the transition piece
with the ring of nozzles which belong to the first stage
of the said gas turbine.

[0029] According to a preferred embodiment of the
present invention, the transition piece has a support
arm, with a circular or elliptical base, which is present
at the said second terminal end, and surrounds the flow
aperture of the said transition piece, wherein the said
support arm with a circular or elliptical base has an up-
per side and a lower side, for its own connection to the
first stage of the said gas turbine.

[0030] According to a preferred embodiment of the
present invention, the cylindrical section, relative to the
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first terminal end, has an anti-wear deposit made of St-
ellite 6 or another, similar material.

[0031] In addition, a deposit of the TBC type is pro-
vided on the entire inner surface of the said transition
piece, in order to reduce the temperature of the metal.

[0032] According to a further preferred embodiment
of the present invention, the distance between the cen-
tre of the lead-in of the said transition piece and the sup-
port plane of the flange for anchorage to the stator of
the said gas turbine is between 350 mm and 380 mm.

[0033] According to a further preferred embodiment
of the present invention, the body of the transition piece
can be made of Nimonic 263 or of Hastelloy-X.

[0034] Further characteristics of the invention are de-
fined in the claims attached to the present patent appli-
cation.

[0035] Further objects and advantages of the present
invention, as well as its structural and functional char-
acteristics, will become apparent from the following de-
scription and the attached drawings, which are provided
purely by way of explanatory, non-limiting example, and
in which:

- figure 1 represents a view, partially in cross-section,
of a gas turbine to which there is fitted the transition
piece according to the present invention, for non-
annular gas turbine combustion chambers;

- figure 2 represents a plan view of a transition piece
according to the present invention, for non-annular
gas turbine combustion chambers;

- figure 3 represents a view in cross-section accord-
ing to the plane IlI-Il, of the transition piece in figure
2

- figure 4 represents a front view of the transition
piece in figures 2-3; and

- figure 5 represents a view in cross-section of a de-
tail belonging to the transition piece in figures 2-4.

[0036] With particular reference to the aforemen-
tioned figures, the transition piece according to the
present invention, for non-annular gas turbine combus-
tion chambers, is indicated globally by the reference
number 10.

[0037] The transition piece 10 consists of a body 11,
which receives upstream the flow of burnt gases, direct-
ly from the corresponding combustion chamber 25, and
is configured longitudinally such as to have a down-
stream end which opens towards the first stage 17 of
the gas turbine 18.

[0038] More particularly, the body 11 of the transition
piece 10 has a cylindrical section 13, relative to a first
terminal end, which ends with an aperture 14 for con-
nection to a combustion chamber 25.

[0039] The body 11 of the transition piece 10 also has
a second terminal end 16, which is connected to the first
stage 17 of a gas turbine 18, and thus has a flow aper-
ture 15.

[0040] The transition piece 10 thus consists of a body
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11, which is provided with a support arm, with a circular
or elliptical base, which is present at the second terminal
end 16, and surrounds the flow aperture 15.

[0041] In particular, the support arm with a circular or
elliptical base has an upper side 20 and a lower side 21.
[0042] The body 11 is provided with characteristics of
resilience, such as to minimise the stresses associated
with its anchorage onto the stator of the said gas turbine
18.

[0043] In addition, the body 11 is preferably made of
Nimonic 263, or, alternatively, of Hastelloy-X, and is pro-
duced in a single component part, indicated by the ref-
erence number 11, which reduces the parts necessary
and the assembly time, and thus permits considerable
savings.

[0044] The cylindrical section 13, relative to the first
terminal end, has an anti-wear deposit made of Stellite
6, or of another material homologous with that used on
the Hula Seals of the liners.

[0045] In addition, a deposit of the TBC type is pro-
vided on the entire inner surface of the body 11 of the
transition piece 10, in order to reduce the temperature
of the metal.

[0046] The transition piece 11 also has a projecting
connection arm, indicated as a whole by the reference
number 22, for support on the turbine stator.

[0047] Atits own terminal end, the projecting connec-
tion arm 22 also has a hole 30, for its own connection
to the first stage of the gas turbine 18, and a centring
pin 31.

[0048] The geometry of the transition piece 11 is thus
completely re-shaped, compared with the known art.
[0049] In fact, it has a lead-in axis with an angle of
between 5° and 7°, relative to an axis which is parallel
to the axis of the machine, and is perpendicular to the
plane on which there lies the frame for interfacing of the
transition piece 10 with the ring of nozzles which belong
to the first stage 17 of the gas turbine 18.

[0050] In addition, it can be noted that the distance
between the centre of the lead-in of the transition piece
10 and the support plane of the flange for anchorage to
the stator of the gas turbine, is between 350 mm and
380 mm.

[0051] In particular, according to the invention de-
scribed, the most significant functioning parameters are:
Tmax of the gas < 1300°C, and Pmax of the gas < 10
Ata.

[0052] The description provided makes apparent the
characteristics and advantages of the transition piece
which is the subject of the present invention, for non-
annular gas turbine combustion chambers.

[0053] The following concluding considerations and
comments are now provided, in order to define the said
advantages more clearly and accurately.

[0054] In particular, the elimination of the intermediate
elbows, with the arrangement of the combustion cham-
bers in the gap between the flanging on the stator of the
turbine and the compressor suction air feed pipe (which
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is further limited in the lower area by the presence of the
front support fork of the machine), in association with
the provision of new liners with low LHE emission, with
dilution air feed holes in the head, and calendered Hula
seals with anti-wear material deposited, have led to the
re-design of the transition piece, with materials used and
a configuration which reflect the best which can be ob-
tained for industrial gas turbines.

[0055] Since this application is designed for the after-
market, and thus has pre-defined constraints of ge-
ometries and functional parameters, the design of the
component elements, and their integration in the sys-
tem, has led to the development of details which are in-
novative in terms of design and functionality.

[0056] In view of the operative conditions of the ma-
chine for which this application is planned, there has
been definition of the specific geometry parameters nec-
essary in order to obtain the functional characteristics
required for integration of the combustion system as a
whole.

[0057] The transition piece 11 thus formed has an op-
timal geometric profile, which, inter alia, makes it possi-
ble to keep the thermal stresses within acceptable limits.
[0058] The particular design of the transition piece 11
described makes it possible to obtain increased struc-
tural stability, with consequent reduction of the vibratory
motion.

[0059] Tosummarise, a transition piece for non-annu-
lar gas turbine combustion chambers has been pro-
duced, which makes it possible also to obtain the signif-
icant advantages of ease of fitting and removal, as well
as of improved overall mechanical reliability and effi-
ciency of the machine to which it is fitted.

[0060] The theoretical and experimental results have
been so satisfactory, that they show that the system can
be used on widely distributed gas turbines.

[0061] It is apparent that many variations can be
made to the transition piece which is the subject of the
present invention, for non-annular gas turbine combus-
tion chambers, without departing from the principles of
novelty which are inherent in the inventive conceptillus-
trated.

[0062] Finally, it is apparent that, in the practical em-
bodiment of the invention, any forms and dimensions
can be used for the details illustrated, according to re-
quirements, and can be replaced by others which are
equivalent from a technical point of view.

[0063] The scope of the invention is defined by the
attached claims.

Claims

1. Transition piece (10) for connecting non-annular
gas turbine combustion chambers to first stages of
a gas turbine, comprising a tubular body (11) which
has a cylindrical section (13), relative to a first ter-
minal end, which ends with a first aperture (14) for
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connection to a combustion chamber (25), and a
second terminal end (16), for connection to the first
stage (17) of a gas turbine (18), comprising a mount
connector device (22) provided on the transition
piece (10) and comprising a tubular projection pro-
truding away from the body and curved for securing
the transition piece (10) to said first stage (17) of
the gas turbine (18), the body (11) having a lead-in
axis with an angle of between 5° and 7° relative to
an axis which is parallel to the intended axis of the
machine, and is perpendicular to the plane on which
there lies a frame for interfacing of the said transi-
tion piece (10) with the ring of nozzles belonging to
the first stage of the said gas turbine (18).

A transition piece (10) according to claim 1, char-
acterised in that said cylindrical section (13) has
an anti-wear deposit, made of Stellite 6 or another
similar material at the first aperture (14)

A transition piece according to claim 1, character-
ised in that a deposit of the TBC type is provided
on the entire inner surface of the said transition
piece (10),

A transition piece according to clam 1, character-
ised in that said tubular body (11) is made of Ni-
monic 263 or Hastelloy-X

A transition piece according to claim 1, character-
ised in that the distance between the centre of the
lead-in of the said transition piece (10) and the sup-
port plane of the flange for anchorage to the stator
of the said gas turbine (18), is between 350 mm and
380 mm.

Patentanspriiche

1.

Ubergangsstiick (10) zur Verbindung von nicht ring-
férmigen Gasturbinenbrennkammern mit den er-
sten Stufen einer Gasturbine, das einen réhrenfor-
migen Korper (11) aufweist, der einen zylindrischen
Abschnitt (13) entsprechend einem ersten Ende,
das mit einer ersten Offnung (14) zur Verbindung
mit einer Brennkammer (25) endet, und ein zweites
Ende (16) zur Verbindung mit der ersten Stufe (17)
einer Gasturbine (18) aufweist, wobei der Korper
(11) eine Befestigungsverbindungsvorrichtung (22)
aufweist, die an dem Ubergangsstiick (10) ange-
bracht ist und einen réhrenférmigen, aus dem Kor-
per herausragenden und zum Befestigen des Uber-
gangsstiicks (10) an der ersten Stufe (17) der Gas-
turbine (18) gekriimmten Vorsprung aufweist, wo-
bei der Korper (11) eine Einlassachse in einem Win-
kel von zwischen 5° und 7° zu einer Achse aufweist,
die parallel zu der vorgesehenen Achse der Ma-
schine und senkrecht zu der Ebene ist, in der ein
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Rahmen zum Verbinden des Ubergangsstiicks (10)
mit dem zu der ersten Stufe der Gasturbine (18) ge-
hérenden Disenring liegt.

2. Ubergangsstiick (10) nach Anspruch 1, dadurch
gekennzeichnet, dass der zylindrische Abschnitt
(13) an der ersten Offnung (14) eine aus Stellit 6
oder einem anderen, ahnlichen Material hergestell-
te AntiverschleiBbeschichtung aufweist.

3. Ubergangsstiick nach Anspruch 1, dadurch ge-
kennzeichnet, dass eine Beschichtung vom
TBC-Typ auf der gesamten inneren Oberflache des
Ubergangsstiicks (10) angebracht ist.

4. Ubergangsstiick nach Anspruch 1, dadurch ge-
kennzeichnet, dass der réhrenférmige Korper (11)
aus Nimonic 263 oder Hastelloy X hergestellt ist.

5. Ubergangsstiick nach Anspruch 1, dadurch ge-
kennzeichnet, dass der Abstand zwischen dem
Zentrum des Einlasses des Ubergangsstiicks (10)
und der Auflageebene des Flansches zur Veranke-
rung an dem Stator der Gasturbine (18) zwischen
350 mm und 380 mm betragt.

Revendications

1. Piéce de transition (10) pour connecter des cham-
bres de combustion de turbine a gaz non annulaires
a des premiers étages d'une turbine a gaz, compre-
nant un corps tubulaire (11) qui a une section cylin-
drique (13), concernant une premiére extrémité ter-
minale, laquelle se termine par une premiére ouver-
ture (14) pour connexion a une chambre de com-
bustion (25), et une seconde extrémité terminale
(16), pour connexion au premier étage (17) d'une
turbine a gaz (18), comprenant un dispositif de con-
necteur de support (22) placé sur la piéce de tran-
sition (10) et comprenant une saillie tubulaire fai-
sant saillie en s'éloignant du corps et courbée pour
fixer la piece de transition (10) au dit premier étage
(17) de la turbine a gaz (18), le corps (11) ayant un
axe d'entrée avec un angle d'environ 5° et 7° par
rapport a un axe qui est paralléle a I'axe prévu de
la machine, et est perpendiculaire au plan surlequel
repose un cadre pour l'interface de ladite piece de
transition (10) avec I'anneau de buses appartenant
au premier étage de ladite turbine a gaz (18).

2. Piéce detransition (10) selon larevendication 1, ca-
ractérisée en ce que ladite section cylindrique (13)
comporte un dépdét anti-usure, fait de stellite 6 ou
d'un autre matériau similaire au niveau de la pre-
miére ouverture (14)

3. Piécedetransition (10) selon larevendication 1, ca-
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ractérisée en ce qu'un dép6t du type TBC est pla-
cé sur toute la surface intérieure de ladite piéce de
transition (10).

Piece de transition (10) selon la revendication 1, ca-
ractérisée en ce que ledit dépdt tubulaire (11) est
fait de Nimonic 263 ou d'Hastelloy-X.

Piece de transition (10) selon la revendication 1, ca-
ractérisée en ce que la distance entre le centre de
I'entrée de ladite piéce de transition (10) et le plan
de support du rebord pour I'ancrage au stator de
ladite turbine a gaz (18), est entre 350 mm et 380
mm.
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