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Description

TECHNICAL FIELD

[0001] The application relates generally to turbine en-
gines and, more particularly, to fuel nozzles for turbine
engines.

BACKGROUND OF THE ART

[0002] In a turbine engine, the areas surrounding the
combustor have elevated temperatures because of the
heat generated by the combustor as fuel is combusted
therein. Transfer of such thermal energy may influence
the function of components surrounding the combustor,
such as fuel nozzles. For example, the structures defin-
ing passages viawhich fuel flows inside fuel nozzlesmay
require particular thermal management consideration.
[0003] US 6 076 356 A discloses a fuel injector with an
internally heat-shielded nozzle.

SUMMARY

[0004] According to an aspect of the present invention,
there is provided a fuel nozzle for a turbine engine as
claimed in claim 1.
[0005] Optionally, and in accordance with the above,
the first stem end and the second stem end are respec-
tively joined to theflangeand to the tipbybrazing,welding
or soldering.
[0006] Optionally, and in accordance with any of the
above, the first line end and the second line end are
respectively fixedly joined to the flange and to the tip
by brazing, welding or soldering.
[0007] Optionally, and in accordance with any of the
above, the first stem end and the second stem end are
respectively matingly received by the flange and the tip
such that the stem chamber extends from inside the
flange to inside the tip.
[0008] Optionally, and in accordance with any of the
above, the first stem end and the second stem end are
cylindrical in shape.
[0009] Optionally, and in accordance with any of the
above, the stemhasaconstantwall thickness throughout
a length thereof.
[0010] Optionally, and in accordance with any of the
above, the peripheral wall has a thickness of between
0.89mmand1.52mmat a location spacedaway from the
flange and from the tip.
[0011] Optionally, and in accordance with any of the
above, an or the inner diameter of the peripheral wall is
between 10.2 mm and 15.2 mm.
[0012] Optionally, and in accordance with any of the
above, the stem has an opening defined in the peripheral
wall at an intermediate location between the tip and the
flange, the opening in fluid communication between the
stem chamber and outside the fuel nozzle.
[0013] Optionally, and in accordance with any of the

above, the opening is located closer to the flange than to
the tip.
[0014] Optionally, and in accordance with any of the
above, the opening has a cross-sectional area that is less
than 0.6 mm2.
[0015] According to another aspect of the present in-
vention, there is provided a turbine engine as claimed in
claim 12.
[0016] Optionally, and in accordance with any of the
above, the opening has a cross-sectional area of no
greater than 0.6 mm2.
[0017] Optionally, and in accordance with any of the
above, the second stem end and the second line end are
parallel to one another.

DESCRIPTION OF THE DRAWINGS

[0018] Reference is now made to the accompanying
figures in which:

Fig. 1 is a schematic cross sectional view of a turbine
engine; and
Fig. 2 is a cross-sectional view of a fuel nozzle of the
turbineengineofFig. 1 takenalong the line2‑2ofFig.
1.

DETAILED DESCRIPTION

[0019] Fig. 1 illustrates a gas turbine engine 10 of a
type preferably provided for use in subsonic flight, gen-
erally comprising in serial flow communication a fan 12
through which ambient air is propelled, a compressor
section 14 for pressurizing the air, a combustor 16 in
which the compressed air is mixed with fuel and ignited
for generating an annular stream of hot combustion
gases, and a turbine section 18 for extracting energy
from the combustion gases.
[0020] Referring to Figs. 1 and 2, the gas turbine en-
gine10has fuel nozzles 20or injectorsmountedbetween
an annular case 11 of the gas turbine engine 10 and the
combustor 16. The case 11 surrounds a cavity E forming
an air plenum, hereinafter "engine cavity E", around the
combustor 16. The combustor 16 defines a combustion
chamber C circumscribed by radially inner and radially
outer combustor liners of the combustor 16 inside the
engine cavity E. Fig. 2 shows an embodiment of one of
the fuel nozzles 20. The illustrated nozzle 20 generally
comprises a number of external parts secured together,
namely, a flange 30 which is securable to the case 11, a
stem 40 adapted to be disposed inside the engine cavity
Eandextending from theflange30, anda tip 50 inside the
engine cavity E located at the end of the stem 40. The
flange 30 is typically bolted to an exterior of the case 11.
Thestem40 is configured to structurally support the tip50
on the flange 30. A portion of the nozzle 20, which may
include a portion of the flange 30 and/or a portion of the
stem 40, extends from outside the case 11 to inside
thereof via an opening defined in the case 11. The tip
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50of the nozzle 20 is positioned soas to extend througha
corresponding opening defined in a dome wall portion of
the combustor 16, and thus extends from outside the
combustion chamber C to inside the combustion cham-
ber C. The tip 50 may be monolithic or, as will be de-
scribed further below, may comprise a plurality of com-
ponents 50’, 50" suitably assembled. In some embodi-
ments, only one of such components 50’, 50" extends
through the opening of the combustor 16.
[0021] A first side 30a of the flange 30 generally faces
away from the combustor 16, whereas a second side 30b
of the flange 30 generally faces the stem 40 and the
combustor 16. A first side 40a of the stem 40 generally
faces the flange 30, whereas a second side 40b of the
stem 40 generally faces the tip 50. A first side 50a of the
tip50generally faces thestem40,whereasasecondside
50b of the tip 50 generally faces the combustor 16.
[0022] In operation, fuel is supplied to at least one fuel
passage 32, 32’ of the flange 30 (or flange passage 32,
32’) of the illustrated nozzle 20, in this case from a
manifold (not shown) of the engine 10 in fluid commu-
nicationwithaplurality of the fuel nozzles20of theengine
10. The at least one fuel passage 32, 32’ is defined by the
flange 30 so as to suitably condition the flow of fuel
downstreamof themanifold. The fuel exits the fuel nozzle
20 at the tip 50 via at least one fuel passage 52, 52’
thereof (or tip passage 52, 52’), from which it is injected
into thecombustor16and ignited togenerateheat. Theat
least one fuel passage52, 52’ is definedby the tip 50as to
suitably condition the flowof fuel as it flows therein and/or
exits therefrom, for example to incorporate air with the
fuel so as to generate a spray.
[0023] The fuel nozzle 20 is configured to provide
suitable fluid connection(s) between the fuel passage(s)
32, 32’ of the flange 30 and the fuel passage(s) 52, 52’ of
the tip 50. The fuel nozzle 20 comprises at least one fuel
line 60, 60’ extending lengthwise, at least partially, inside
the stem 40. Each one of the at least one fuel line 60, 60’
has two opposite ends, namely a first end 60a, 60’a in
fluid communication with a corresponding one of the at
least one fuel passages 32, 32’ of the flange 30, and a
second end 60b, 60’b in fluid communication with a
corresponding one of the fuel passages 52, 52’ of the
tip 50. Depending on the embodiment, the first end(s)
60a, 60’a and/or the second end(s) 60b, 60’bmay extend
outside thestem40.The fuel nozzle20maybe referred to
as a "simplex" nozzle if it includes a sole fuel line 60, or as
a "duplex" nozzle if it includes a pair of fuel lines 60, 60’.
Fuel nozzles 20 having more than two fuel lines, and a
corresponding number of fuel passages 32, 52, are con-
templated.
[0024] The flange 30 can define one or more flange
cavities 34, 36, for example one such cavity 34 locatedon
the second side 30b of the flange 30 for receiving the
stem 40, and at least one other such cavity 36 located on
the first side 30a of the flange 30 in fluid communication
with the at least one fuel passage 32, 32’.
[0025] The tip 50 candefineoneormore tip cavities 54,

56, 56’, for example onesuchcavity 54 locatedon the first
side 50a of the tip 50 for receiving the stem 40, and at
least one other such cavity 56, 56’ located on the second
side 50b of the tip 50 in fluid communication with the at
least one fuel passage 52, 52’.
[0026] Still referring to Fig. 2, the stem 40 has a hollow
stem body 42 (hereinafter "body") that in this case is
monolithic, and extends peripherally so as to circum-
scribe a stem chamber 44 inside which the at least one
fuel line 60, 60’ extends, while providing structure to the
stem 40. The at least one fuel line 60, 60’ is spaced from
the inner wall of the hollow stem body 42 by an annular
insulating gap.Hence, in addition to supporting the tip 50,
the stem40provides thermal insulation to theat least one
fuel line 60, 60’. Stated otherwise, the stem 40 serves a
dual functionas it isbothasupport for the tip50andaheat
shield for the at least one fuel line 60, 60’. As such,
surrounding the stem 40 with a dedicated heat shield
is not necessary in most embodiments. The body 42 is
elongated, and extends lengthwise froma first end 42a of
the stem 40, also referred to as a proximal end 42a (i.e.,
the end that is the closest to the flange 30) to a second
end 42b (i.e., the end that is the furthest from the flange
30), also referred toasadistal end42b.Thestembody42
extends proximate to the flange30along a first stemaxis,
such that it is matingly connected to the flange 30 along
the first stem axis. In this case, the first stem end 42a is
matingly received by the flange cavity 34 defined on the
second side 30b of the flange 30. The flange 30 may be
said to seal the stem chamber 44 from the engine cavity
E.Thestembody42extendsproximate to the tip50along
a second stem axis, such that it is matingly connected to
the tip 50 along the second stem axis. In this case, the
second stem end 42b is matingly received by the tip
cavity 54 defined on the first side 50a of the tip 50. The
tip 50 may be said to seal the stem chamber 44 from the
combustion chamber C and from the engine cavity E.
Depending on theembodiment, the stembody42maybe
said to follow a certain path as it extends lengthwise. In
the present embodiment, the first stem axis and the
second stem axis are collinear, and thus correspond to
a same axis A. Also, in this embodiment, the stem body
42 fully extends along the axis A, and thus follows a linear
path. In other embodiments, at least a portion of the stem
body 42 may follow a non linear path. In some such
embodiments, the first stem axis and the second stem
axis may be at an angle relative to one another.
[0027] Asmentioned hereinabove, the stembody 42 is
hollow, and may thus be said to include a peripheral wall
having an outer surface 42c (i.e., a surface exposed at
least in part to the engine cavity E) and an inner surface
42d (i.e., a surface circumscribing the stem chamber 44).
The stem body 42 may be cylindrical in shape, and thus
may extend axially and circumferentially relative to the
axis A, with the outer surface 42c and the inner surface
42d being spaced by a thickness T relative to the axis A,
i.e., in this case a radial thickness, that is the same at the
first stem end 42a, at the second stem end 42b, and at
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either axial position therebetween. Stated otherwise, the
stem body 42 may have an outer diameter and an inner
diameter (shown at D) that are constant throughout its
length. Other configurations are contemplated for the
peripheral wall.
[0028] The stem40and the at least one fuel line 60, 60’
are sized and arranged relative to one another so as to
provide suitable insulation to the at least one fuel line 60,
60’ from the high temperatures in effect in the vicinity of
the fuel nozzle 20 as the engine 10 operates. For in-
stance, the temperature inside the engine cavity E
around the combustor can attain 1000 F, or approxi-
mately 537.8 C, whereas it may be desirable to maintain
the stem chamber 44 at a temperature of about 600 F, or
approximately 315.5 C, to minimize adverse heating of
the fuel as it flows inside the at least one fuel line 60, 60’.
In order to provide a suitable air gap around the at least
one fuel line 60, 60’, the inner diameter D of the of the
peripheral wall of the stem body 42 is between 7 and 15
times an outer diameter d of the at least one fuel line 60,
60’. In some embodiments, the inner diameter D may be
of between about 0.4 inch and 0.6 inch, for example 0.5
inch, i.e., between about 10.2 mm and 15.2 mm, for
example 12.7mm. In some such embodiments, the outer
diameter d may be of between about 0.030 inch and
0.090 inch, for example 0.060 inch, i.e., between about
0.76 mm and 2.30 mm, for example 1.52 mm.
[0029] Still referring to Fig. 2, in order to hinder the
transfer of heat toward the fuel flowing inside the at least
one fuel line 60, 60’, a portion of the volume circum-
scribed by the outer surface 42c of the stem body 42
that is occupied by air (i.e., unoccupied by either of the
stembody 42 nor the at least one fuel line 60, 60’) may be
maximised while maintaining the requisite structural in-
tegrity of the stem 40 as it holds the tip 50 relative to the
flange 30. To this end, the thickness T of the peripheral
wall of the stem body 42 may be much smaller than the
inner diameter D. For example, the thickness Tmay be of
between about 0.035 inch and 0.060 inch, for example
0.050 inch, i.e., between about 0.89 mm and about 1.52
mm, for example 1.27 mm. In embodiments, the thick-
nessTisat least at a location that is spacedaway from the
flange 30 and from the tip 50. The peripheral wall may
have multiple thicknesses at respective lengthwise loca-
tions. A thickness of the at least one fuel line 60, 60’ may
be of between about 0.010 inch and 0.025 inch, for
example 0.015 inch, i.e., between about 0.254 mm and
0.635 mm, for example 0.381 mm. An inner diameter of
the at least one fuel line 60, 60’ may be of between about
0.10 inch and 0.25 inch, i.e., between about 2.5 mm and
6.4 mm.
[0030] In some embodiments, the stem 40 may have
an opening 46 defined in the peripheral wall at a location
where the outer surface 42c is exposed to the engine
cavity E, with the opening 46 extending through the
peripheral wall from the inner surface 42d to the outer
surface 42c. The opening 46 is thus in fluid communica-
tion between the stem chamber 44 and the engine cavity

E, and more specifically a portion of the engine cavity E
that is outside the combustor 16. By way of the opening
46, the pressure inside the stem chamber 44may tend to
equilibrate with that of the engine cavity E. The opening
46 is sized so as to be small relative to the stem chamber
44 so as to prevent ingress of hot air into the stem
chamber 44. For example, the opening 46 may have a
cross-sectional area that is of less than about 0.15 % of
an area of the outer surface 42c that is exposed to the
engine cavity E. In embodiments, the opening 46 has a
cross-sectional area that is no greater than about 0.0009
square inches, i.e., no greater than about 0.6 mm2. In
embodiments, the opening 46 is cylindrical in shape. In
some such embodiments, the opening 46 may have a
diameter of between about 0.015 inch and 0.025 inch,
i.e., between about 0.38 mm and 0.63 mm. Also, the
opening 46may be located closer to the flange 30 than to
the tip 50, such that it is spaced away from the heat
source (i.e., the combustor 16) and thus less susceptible
to let heat enter the stem chamber 44. In embodiments,
the opening 46 is a sole opening defined in the peripheral
wall. In embodiments, more than one opening 46 is
provided in the peripheral wall.
[0031] Components of the fuel nozzle 20 interfacing
one another may be fixedly joined, i.e., permanently
joined or in a manner not intended to be disjoined, by
various suitable means. For example, the first stem end
42a and the second stem end 42b may be respectively
fixedly joined to the flange 30 and to the tip 50 by brazing,
welding or soldering. Likewise, the first line end(s) 60a,
60’a and the second line end(s) 60b, 60’b may be re-
spectively fixedly joined to the flange 30 and to the tip 50
by brazing, welding or soldering. Advantageously, the
fuel nozzle 20may be arranged such that brazing can be
used to fixedly joinmultiple components of the fuel nozzle
20 in one heating operation or, stated otherwise, so that
multiple joints of the fuel nozzle 20 may be brazed at
once. It should benoted that the opening46mayserveas
a vent during a heat treatment cycle, for example a
brazing cycle, so that pressures inside and outside the
stem chamber 44 may equilibrate, and/or for gasses
generated or used during the heat treatment cycle to
evacuate from the stem chamber 44. Fitment of any
two components of the fuel nozzle 20 may refer to the
secure, yet non permanent assembly of such two com-
ponents, in somecaseswith abrazingmedia (e.g., paste,
powder, or preform material) disposed at the interface
therebetween. For example, the first stem end 42a may
be fitted to a complementary shape of the flange 30, for
example the flangecavity 34,whereas the first line end(s)
60a, 60’amay be fitted to complementary shape(s) of the
flange 30, for example distal portion(s) of the fuel pas-
sages32, 32’. Thesecondstemend42bmaybefitted toa
complementary shape of the tip 50, for example the tip
cavity 54, whereas the second line end(s) 60b, 60’b may
be fitted to complementary shape(s) of the tip 50, for
example proximal portion(s) of the fuel passages 52, 52’.
In the depicted embodiment, the outer surface 42c of the
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stem body 42 interfaces a radially inner surface of the
flange 30 at the first stem end 42a, and interfaces a
radially inner surface of the tip 50 at the second stem
end 42b. As such, the first and second stem ends 42a,
42bare respectively recessed in, ormatingly receivedby,
the flange 30 and the tip 50, such that end portions of the
stem chamber 44 may be said to be located inside the
flange30and inside the tip50.Statedotherwise, thestem
chamber 44 may extend from inside the flange 30 to
inside the tip 50 In other embodiments, the inner surface
42d of the stem body 42 may interface a radially outer
surface of the flange 30 and/or a radially outer surface of
the tip 50. The fuel nozzle 20 may be arranged so as to
facilitate the simultaneous fitment of the stem 40 and of
the at least one fuel line 60, 60’ to the flange 30 and/or to
the tip 50. For example, upon the flange 30 being fitted
onto the stem40andonto theat least one fuel line 60, 60’,
the first stem end 42a and the first line end(s) 60a, 60’a
may extend parallel to one another, and/or the second
stem end 42b and the second line end(s) 60b, 60’b may
extendparallel to oneanother.Upon the tip50beingfitted
onto the stem40andonto theat least one fuel line 60, 60’,
the second stemend 42band the second line end(s) 60b,
60’b may extend parallel to one another, and/or the first
stem end 42a and the first line end(s) 60a, 60’a may
extend parallel to one another. The at least one fuel line
60, 60’ is cylindrical in shape. In some such embodi-
ments, the stem 40 and the at least one fuel line 60,
60’ are all cylindrical in shape, and extend parallel to one
another upon the nozzle 20 being assembled.
[0032] The flange 30, the stem 40, the tip 50 and/or the
at least one fuel line 60, 60’ are constructed ofmaterial(s)
that are suitable for the joining means employed to as-
semble the nozzle 20. For example, in the case of braz-
ing, such material(s) are metallic materials having a
melting temperature that is higher than that of the brazing
media. In some embodiments, the material(s) have a
melting temperature that is of at least 2,200 F (1,206
C). The material(s) of which the stem 40 and/or the at
least one fuel line 60, 60’ may have particularly desirable
properties in accordance with the dual function of the
stem 40, for example high rigidity and low thermal con-
ductivity.
[0033] At least in some embodiments, the stem 40
and/or the at least one fuel line 60, 60’ are obtained from
standardized structures requiring minimal machining
steps before being assembled so as to form the nozzle
20. For instance, the stem 40 and/or the at least one fuel
line 60, 60’ can be made of tubing, in some cases having
nominal dimensions that are readily available off-the-
shelf. In some embodiments, a sole machining step to
which the stem 40 and/or the at least one fuel line 60, 60’
is/are submitted is lengthwise cutting. According to one
aspect, the stem body 42 can be provided in the form of
an outer tube and the at least one fuel line 60, 60’ can be
provided in the form of internal tube(s) inside the outer
tube, thereby forming a nested tube arrangement.
[0034] The embodiments described in this document

provide non-limiting examples of possible implementa-
tions of the present technology. Upon review of the pre-
sent disclosure, a person of ordinary skill in the art will
recognize that changes may be made to the embodi-
ments described hereinwithout departing from the scope
of the present technology. Yet furthermodifications could
be implemented by a person of ordinary skill in the art in
viewof thepresent disclosure,whichmodificationswould
be within the scope of the present technology.

Claims

1. A fuel nozzle (20) for a turbine engine (10), compris-
ing:

a flange (30) defining at least one flange pas-
sage (32,32’);
a tip (50) spaced from theflange (30) , the tip (50)
defining at least one tip passage (52, 52’);
a stem (40) provided in the formof a straight tube
having a first stem end (42a) fixedly joined to the
flange (30) and a second stem end (42b) fixedly
joined to the tip (50), the stem (40) having a
peripheral wall extending lengthwise along a
linear path between the first stem end (42a)
and the second stem end (42b) and peripherally
around a stem chamber (44), the second stem
end (42b) received into a cavity (54) defined in
the tip (50), the tip (50) sealing thestemchamber
(44) at the second stem end (42b); and
at least one fuel line (60,60’) extending at least
partially inside the stem chamber (44) and hav-
ing a first line end (60a,60’a) fluidly connected to
the at least one flange passage (32,32’) and a
second line end (60b,60’b) fluidly connected to
theat least one tip passage (52,52’), wherein the
at least one fuel line (60,60’) is cylindrical in
shape and spaced from an inner surface (42d)
of the peripheral wall by an annular insulating
gap,

characterised in that:

thefirst stemend (42a)and thesecondstemend
(42b) are coaxial; and
an inner diameter (D) of the peripheral wall is
between 7 and 15 times an outer diameter (d) of
the at least one fuel line (60,60’).

2. The fuel nozzle (20) of claim 1, wherein the first stem
end (42a) and the second stem end (42b) are re-
spectively joined to the flange (30) and to the tip (50)
by brazing, welding or soldering.

3. The fuel nozzle of claim 1 or 2, wherein the first line
end (60a,60’a) and the second line end (60b,60’b)
are respectively fixedly joined to the flange (30) and
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to the tip (50) by brazing, welding or soldering.

4. The fuel nozzle (20) of any of the preceding claims,
wherein the first stemend (42a) and the second stem
end (42b) are respectively matingly received by the
flange (30) and the tip (50) such that the stem cham-
ber (44) extends from inside the flange (30) to inside
the tip (50).

5. The fuel nozzle (20) of any of the preceding claims,
wherein the first stemend (42a) and the second stem
end (42b) are cylindrical in shape.

6. The fuel nozzle (20) of any of the preceding claims,
wherein the stem (40) has a constant wall thickness
throughout a length thereof.

7. The fuel nozzle (20) of any of the preceding claims,
wherein the peripheral wall has a thickness of be-
tween 0.89 mm and 1.52 mm at a location spaced
away from the flange (30) and from the tip (50).

8. The fuel nozzle (20) of any of the preceding claims,
wherein anor the inner diameter (D) of the peripheral
wall is between 10.2 mm and 15.2 mm.

9. The fuel nozzle (20) of any of the preceding claims,
wherein the stem has an opening (46) defined in the
peripheral wall at an intermediate location between
the tip (50) and the flange (30), the opening (46) in
fluid communication between the stemchamber (44)
and outside the fuel nozzle (20).

10. The fuel nozzle (20) of claim 9, wherein the opening
(46) is located closer to the flange (30) than to the tip
(50).

11. The fuel nozzle (20) of claim 9 or 10, wherein the
opening (46) has a cross-sectional area that is less
than 0.6 mm2.

12. A turbine engine (10) comprising:

a case (11) surrounding an air plenum (E);
a combustor (16) surrounded by the air plenum
(E), the combustor (16) defining a combustion
chamber (C); and
a fuel nozzle (20) according to any of the pre-
ceding claims, the fuel nozzle (20) operable for
injecting a fuel-air mixture into the combustion
chamber (C).

Patentansprüche

1. Brennstoffdüse (20) für ein Turbinentriebwerk (10),
umfassend:

einen Flansch (30), der zumindest einen
Flanschdurchgang (32, 32’) definiert;
eine Spitze (50), die von dem Flansch (30) be-
abstandet ist, wobei die Spitze (50) zumindest
einen Spitzendurchgang (52, 52’) definiert;
einenSchaft (40), der in derFormeinesgeraden
Rohres mit einem ersten Schaftende (42a), das
fest mit dem Flansch (30) verbunden ist, und
einem zweiten Schaftende (42b), das fest mit
der Spitze (50) verbunden ist, bereitgestellt ist,
wobei der Schaft (40) eine periphere Wand auf-
weist, die sich längs entlang eines linearen
Pfads zwischen dem ersten Schaftende (42a)
unddemzweitenSchaftende (42b)undperipher
um eine Schaftkammer (44) erstreckt, wobei
das zweiteSchaftende (42b) in einemHohlraum
(54) aufgenommen ist, der in der Spitze (50)
definiert ist, wobei die Spitze (50) die Schaft-
kammer (44) an dem zweiten Schaftende (42b)
abdichtet; und
zumindest eine Brennstoffleitung (60, 60’), die
sich zumindest teilweise innerhalb der Schaft-
kammer (44) erstreckt und ein erstes Leitungs-
ende (60a, 60’a), das fluidisch mit dem zumin-
dest einen Flanschdurchgang (32, 32’) verbun-
den ist, und ein zweites Leitungsende (60b,
60’b), das fluidisch mit dem zumindest einen
Spitzendurchgang (52, 52’) verbunden ist, auf-
weist, wobei die zumindest eine Brennstofflei-
tung (60, 60’) zylindrisch in der Form ist und von
einer Innenfläche (42d) der peripheren Wand
durch einen ringförmigen Isolierspalt beabstan-
det ist,
dadurch gekennzeichnet, dass:

das erste Schaftende (42a) und das zweite
Schaftende (42b) koaxial sind; und
ein Innendurchmesser (D) der peripheren
Wand das 7‑ bis 15-fache eines Außen-
durchmessers (d) der zumindest einen
Brennstoffleitung (60, 60’) ist.

2. Brennstoffdüse (20) nach Anspruch 1, wobei das
erste Schaftende (42a) und das zweite Schaftende
(42b) jeweilsmit demFlansch (30) undmit derSpitze
(50) durch Hartlöten, Schweißen oder Weichlöten
verbunden sind.

3. Brennstoffdüse nach Anspruch 1 oder 2, wobei das
erste Leitungsende (60a, 60’a) und das zweite Lei-
tungsende (60b, 60’b) jeweils fest mit dem Flansch
(30) undmit der Spitze (50) durchHartlöten, Schwei-
ßen oder Weichlöten verbunden sind.

4. Brennstoffdüse (20) nach einem der vorhergehen-
den Ansprüche, wobei das erste Schaftende (42a)
und das zweite Schaftende (42b) jeweils passend
durch den Flansch (30) und die Spitze (50) aufge-
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nommen sind, sodass sich die Schaftkammer (44)
von innerhalb des Flansches (30) zu innerhalb der
Spitze (50) erstreckt.

5. Brennstoffdüse (20) nach einem der vorhergehen-
den Ansprüche, wobei das erste Schaftende (42a)
und das zweite Schaftende (42b) zylindrisch in der
Form sind.

6. Brennstoffdüse (20) nach einem der vorhergehen-
den Ansprüche, wobei der Schaft (40) eine konstan-
te Wanddicke über eine gesamte Länge davon auf-
weist.

7. Brennstoffdüse (20) nach einem der vorhergehen-
den Ansprüche, wobei die periphere Wand eine
Dicke zwischen 0,89 mm und 1,52 mm an einer
Stelle beabstandet von dem Flansch (30) und von
der Spitze (50) aufweist.

8. Brennstoffdüse (20) nach einem der vorhergehen-
den Ansprüche, wobei ein oder der Innendurchmes-
ser (D) der peripherenWand zwischen 10,2mmund
15,2 mm ist.

9. Brennstoffdüse (20) nach einem der vorhergehen-
den Ansprüche, wobei der Schaft eine Öffnung (46)
aufweist, die in der peripheren Wand an einer Zwi-
schenstelle zwischen der Spitze (50) und dem
Flansch (30) definiert ist, wobei die Öffnung (46) in
Fluidkommunikation zwischen der Schaftkammer
(44) und außerhalb der Brennstoffdüse (20) ist.

10. Brennstoffdüse (20) nachAnspruch9,wobei sichdie
Öffnung (46) näher an dem Flansch (30) als an der
Spitze (50) befindet.

11. Brennstoffdüse (20) nachAnspruch9oder 10,wobei
die Öffnung (46) eine Querschnittsfläche aufweist,
die weniger als 0,6 mm2 ist.

12. Turbinentriebwerk (10), umfassend:

ein Gehäuse (11), das einen Luftkanal (E) um-
gibt;
einen Brenner (16), der durch den Luftkanal (E)
umgeben ist, wobei der Brenner (16) eine
Brennkammer (C) definiert; und
eine Brennstoffdüse (20) nach einem der vor-
hergehenden Ansprüche, wobei die Brennstoff-
düse (20) bedienbar ist, um ein Brennstoff-Luft-
Gemisch indieBrennkammer (C)einzuspritzen.

Revendications

1. Une buse de carburant (20) pour unmoteur à turbine
(10), comprenant :

une bride (30) définissant au moins un passage
de bride (32, 32’) ;
unembout (50) espacéde la bride (30), l’embout
(50) définissant au moins un passage d’embout
(52,52’) ;
une tige (40) fourniesous la formed’un tubedroit
ayant une première extrémité de tige (42a) fixée
de manière permanente à la bride (30) et une
seconde extrémité de tige (42b) fixée de ma-
nière permanente à l’embout (50), la tige (40)
ayant une paroi périphérique se prolongeant
longitudinalement le long d’un trajet linéaire en-
tre la première extrémité de tige (42a) et la
secondeextrémité de tige (42b) et périphérique-
ment autour d’une chambre de tige (44), la
seconde extrémité de tige (42b) étant reçue
dans une cavité (54) définie dans l’embout
(50), l’embout (50) scellant la chambre de tige
(44) à la seconde extrémité de tige (42b) ; et
au moins une conduite de carburant (60, 60’)
s’étendant au moins partiellement à l’intérieur
de la chambre de tige (44) et ayant une première
extrémité de conduite (60a, 60’a) reliée fluidi-
quement au moins à un passage de bride (32,
32’) et une seconde extrémité de conduite (60b,
60’b) reliée fluidiquement au moins à un pas-
sage de pointe (52, 52’), la ou les conduites de
carburant (60, 60’) étant de forme cylindrique et
espacées d’une surface intérieure (42d) de la
paroi périphérique par un espace isolant annu-
laire,
caractérisé en ce que :

la première extrémité de tige (42a) et la
seconde extrémité de tige (42b) sont coa-
xiales ; et
un diamètre intérieur (D) de la paroi péri-
phérique est compris entre 7 et 15 fois un
diamètre extérieur (d) d’au moins une
conduite de carburant (60,60’).

2. La buse de carburant (20) conformément à la reven-
dication 1, selon laquelle la première extrémité de
tige (42a) et la seconde extrémité de tige (42b) sont
respectivement fixées à la bride (30) et à l’embout
(50) par brasage, soudage ou soudure.

3. La buse de carburant conforme à la revendication 1
ou 2, selon laquelle la première extrémité de
conduite (60a,60’a) et la seconde extrémité de
conduite (60b,60’b) sont respectivement fixées de
manièrepermanenteà labride (30)et à l’embout (50)
par brasage, soudage ou soudure.

4. La buse de carburant (20) conformément à l’une des
revendications précédentes, selon laquelle la pre-
mière extrémité de tige (42a) et la seconde extrémité
de tige (42b) sont respectivement reçuesdemanière
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ajustée et complémentaire par la bride (30) et l’em-
bout (50), de sorte que la chambre de tige (44) se
prolonge de l’intérieur de la bride (30) jusqu’à l’inté-
rieur de l’embout (50).

5. La buse de carburant (20) conformément à l’une des
revendications précédentes, selon laquelle la pre-
mière extrémité de tige (42a) et la seconde extrémité
de tige (42b) sont de forme cylindrique.

6. La buse de carburant (20) conformément à l’une des
revendications précédentes, selon laquelle la tige
(40) présente une épaisseur de paroi constante sur
toute sa longueur.

7. La buse de carburant (20) conformément à l’une des
revendications précédentes, selon laquelle la paroi
périphériqueprésenteuneépaisseur compriseentre
0,89mm et 1,52 mm à un endroit situé à distance de
la bride (30) et de l’embout (50).

8. La buse de carburant (20) conformément à l’une des
revendications précédentes, selon laquelle le dia-
mètre interne (D) de la paroi périphérique est
compris entre 10,2 mm et 15,2 mm.

9. La buse de carburant (20) conformément à l’une des
revendications précédentes, selon laquelle la tige
présente une ouverture (46) définie dans la paroi
périphérique à un emplacement intermédiaire entre
l’embout (50)et labride (30), l’ouverture (46)étanten
communication fluide entre la chambre de tige (44)
et l’extérieur de la buse de carburant (20).

10. La buse de carburant (20) conformément à la reven-
dication 9, selon laquelle l’ouverture (46) est située
plus près de la bride (30) que de l’embout (50).

11. La buse de carburant (20) conformément à la reven-
dication 9 ou 10, selon laquelle l’ouverture (46) pré-
sente une surface de section transversale inférieure
à 0,6 mm2.

12. Un moteur à turbine (10) comprenant :

un boîtier (11) entourant un plénum d’air (E) ;
un chambre de combustion (16) entourée par le
plénumd’air (E), la chambre de combustion (16)
définissant une chambre de combustion (C) ;
une buse de carburant (20) selon l’une quelcon-
ques des revendications précédentes, la buse
de carburant (20) étant conçue pour injecter un
mélange air-carburant dans la chambre de
combustion (C).
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