Office de la Proprieté Canadian CA 2603370 C 2011/07/26

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 603 370
Findustrie Canada Industry Canada 12 BREVET CANADIEN
CANADIAN PATENT
13) C
(22) Date de depot/Filing Date: 2007/09/21 (51) ClLInt./Int.Cl. FO2C 7/22(2006.01),

(41) Mise a la disp. pub./Open to Public Insp.: 2008/03/22 FO2C 7/24(2008.01), F23R 3/28(2006.01)
(72) Inventeurs/Inventors:

(45) Date de délivrance/lssue Date: 2011/07/26 MORENKO. OLEG. CA.
(30) Priorité/Priority: 2006/09/22 (US11/534,246) OLVER, BRYAN, CA

(73) Proprietaire/Owner:
PRATT & WHITNEY CANADA CORP., CA

(74) Agent. NORTON ROSE OR S.E.N.C.R.L.,, S.R.L./LLP

(54) Titre : TUBULURE DE CARBURANT INTERNE ET INTERFACE DE CARENAGE CARBURANT
(54) Title: INTERNAL FUEL MANIFOLD AND FUEL FAIRING INTERFACE

46

\

44

FTE R AR IR ATHIA o A i D 0S4 0 S S A TR T L AR D AT

(57) Abréegée/Abstract:
A mounting system for an annular internal fuel manifold disposed within a gas turbine engine includes a fuel inlet assembly having a

heat shield extending about at least a portion of an inner fuel inlet tube. The heat shield has a distal end engaged with the fuel
manifold and has a radially outwardly projecting shoulder proximate an opposed proximal end thereof. The proximal end of the heat
shield Is recelved within a bushing disposed within a corresponding opening of a supporting casing. The shoulder of the heat shiela

retains the bushing in place.
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ABSTRACT

A mounting system for an annular internal fuel manifold disposed within a gas turbine
engine includes a fuel inlet assembly having a heat shield extending about at least a
portion of an inner fuel inlet tube. The heat shield has a distal end engaged with the
fuel manifold and has a radially outwardly projecting shoulder proximate an opposed
proximal end thereof. The proximal end of the heat shield 1s received within a
bushing disposed within a corresponding opening of a supporting casing. The

shoulder of the heat shield retains the bushing in place.
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INTERNAL FUEL MANIFOLD AND FUEL FAIRING INTERFACE

TECHNICAL FIELD

The technical field relates generally to internal fuel manifolds for gas turbine
engines, and more specifically to a mounting configuration for an internal fuel

manifold 1n a gas turbine engine.

BACKGROUND OF THE ART

Gas turbine engine internal fuel manifolds are typically located inside the
engine case adjacent the engine combustor, and thus reside in an extremely hot
environment. As 1s typical with other hardware mounted inside a gas turbine engine,
complex connections are required to allow for thermal expansion and accommodate
mismatches in thermal expansioh which may exist between components made of
different materials. Complex systems are more difficult to make and assemble, and
tend to add weight and cost. Therefore, there is a continuing need to provide

improvements to gas turbine internal manifold mounting systems.

SUMMARY OF THE INVENTION

It 1s an object of the present invention to provide an improved mounting

contiguration for an internal fuel manifold of a gas turbine engine.

There 1s therefore provided, in accordance with one aspect of the present
Invention, a mounting system for an internal fuel manifold of a gas turbine engine
comprising a series of supports spaced apart about the annular fuel manifold, the fuel
manifold having at least one fuel conveying passage therein in fluid flow
communication with a plurality of fuel injection nozzles disposed along the fuel
manifold and adapted to spray fuel into the combustor, the series of supports including
a fuel inlet assembly connected to the fuel manifold and providing fuel flow to the
fuel conveying passage, the fuel inlet assembly having a heat shield surrounding an
internal fuel inlet tube defining a fuel flow passage therein, the heat shield extending

between a distal end engaged with the fuel manifold and a proximal end matingly
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received within an opening in a supporting fuel fairing, an annular bushing being
disposed within said opening between said fuel fairing and said proximal end of the
heat shield, the heat shield having a shoulder proximate said proximal end, said

shoulder retaining the bushing in place within said opening ot the fuel tainng.

There 1s also provided, in accordance with another aspect of the present
invention, a mounting system for an annular internal fuel manifold disposed within a
gas generator casing of a gas turbine engine, the mounting system comprising at least
a fuel inlet assembly having a fuel inlet tube defining therein at least one fuel flow
passage 1n fluid flow communication with at least one fuel conveying passage within
the fuel manifold, the fuel inlet assembly including a heat shield extending about at
least a portion of the fuel inlet tube, the heat shield having a distal end thereof
engaged with the fuel manifold and having a radially outwardly projecting shoulder
proximate an opposed proximal end thereof, the proximal end being received within a
bushing disposed within a corresponding opening of a supporting casing, said
shoulder of the heat shield retaining the bushing in place within said opening of the -

supporting casing.

There 1s turther provided, 1in accordance with another aspect of the present
invention, an internal fuel manifold assembly for a gas turbine engine comprising: a
fuel manifold rning having at least one fuel conveying passage therein in fluid flow
communication with a plurality of fuel injection nozzles adapted for spraying fuel into
a combustor of the gas turbine engine; a mounting system for supporting and
positioning the fuel manifold ring within the gas turbine.engine, the mounting system
including at least a fuel inlet assembly having a fuel inlet tube defining therein at least
one fuel tlow passage in fluid flow communication with said at least one fuel
conveying passage within the fuel manifold ring, the fuel inlet assembly including a
heat shield disposed outwardly from the fuel inlet tube and extending along at least a
portion of a length of the fuel inlet tube, the heat shield having a distal end thereof
engaged with the fuel manifold ring and having an opposed proximal end matingly
received within a bushing mounted within an corresponding opening; and wherein the

heat shield includes a radially outwardly projecting shoulder near said proximal end
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thereof, said shoulder of the heat shield abutting the bushing such as to limit relative

displacement therebetween.

There is further provided, in accordance with another aspect of the present
invention, a heat shield for a fuel inlet assembly of an internal fuel manifold 1n a gas
turbine engine, the heat shield comprising: a tubular central body portion sized such
that a fuel inlet tube in receivable therein and extending between a proximal end and a
distal end thereof, the distal engage being adapted for engagement with the internal
fuel manifold, the proximal end having a first diameter adapted for receipt within a
mating bushing of a supporting casing; and a shoulder radially extending outwardly
from at least said proximal end proximate thereto, said shoulder having a second

diameter greater than said first diameter.

Further details of these and other aspects of the present invention will be

apparent from the detailed description and figures included below.

DESCRIPTION OF THE DRAWINGS

Reference 1s now made to the accompanying figures depicting aspects of the

present invention, in which:
Fig. 1 1s schematic cross-sectional view of a gas turbine engine;

‘Fi1g. 2 1s a perspective view of an internal fuel manifold incorporating a fuel
inlet having a mounting configuration in accordance with the present invention, for

use 1n a gas turbine engine such as that depicted in Fig. 1; and

F1g. 3 1s a cross-sectional view of the fuel inlet of the fuel manifold of Fig. 2.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 illustrates a gas turbine engine 10 of a type preferably provided for use
In subsonic fthlight, generally comprising in serial flow communication a fan 12
through which ambient air is propelled, a multistage compressor 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.
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Fuel is injected into the combustor 16 of the gas turbine engine 10 by a fuel
injection system 20 which 1s connected in fluid flow communication with a fuel
source (not shown) and is operable to inject fuel into the combustor 16 for mixing
with the compressed air from the compressor 14 and 1gnition of the resultant mixture.
The fan 12, compressor 14, combustor 16, and turbine 18 are preferably all concentric

about a common central longitudinal axis 11 of the gas turbine engine 10.

Referring to Fig. 2, the fuel injection system 20 includes at least one fuel
conveying member through which fuel ﬂbws. In the exemplary embodiment, the fuel
injection system includes an annular fuel manifold ring 22 which 1s mounted adjacent
to the combustor 16 i1n the gas turbine engine 10. The fuel manifold ring 22 1s
preferably mounted within the engine 10 by a mounting system which includes at least
partially the fuel inlet assembly 30, as will be discussed further below. A pair of
integral attachment lugs 24 which receive pins (not shown) may also comprise part of
the mounting system for engaging the fuel manifold 22 of the fuel injection system
within the engine. This provides a mounting system/mechanism which allows for
secure attachment of the manifold within the supporting casing, as will also be
discussed further below. A plurality of fuel injecting nozzle assemblies 26 are
provided about the circumference of the fuel manifold ring 22. The fuel nozzle
assemblies 26 atomize the fuel as it i1s injected into the combustor for ignition when
mixed with the compressed air therein. Fuel enters the annular fuel manifold ring 22
via a fuel inlet assembly 30, and 1s distributed within the manifold ring 22 such that

fuel tlow 1s provided to each of the fuel nozzles assemblies 26. As will be described
in further detail below, the fuel inlet 30 includes an outer fuel inlet heat shield 36
having an enlarged proximal end 37 defining a shoulder 46 therein which is adapted to
abut against a bushing within a mating boss of the casing within which the fuel inlet

30 1s received.

Referring to Fig. 3, the fuel inlet assembly 30 includes a fuel inlet tube 33
having a distal end 32 and a proximal end 34. The distal end 32 is connected to a fuel
manitold 22 which 1s located by the fuel inlet tube 33 such that it is mounted adjacent
the combustor 16 and delivers fuel to the fuel nozzles 26, the spray tips of which
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project into the combustor 16. The fuel inlet tube 33 includes at least one tuel tlow
channel (not shown) therein which is in fluid flow communication with the fuel
conduit(s) of the fuel manifold 22. The fuel inlet tube 33 may have a design of the
type described in applicant’s pending US patent application serial no. 10/764,578,
published July 28, 2005, the contents of which is incorporated herein by reterence,
with additional changes to at least the heat shield therearound, as described further
below.

The fuel inlet tube 33 can include a bend 35 as depicted, in order to
compensate for an offset between the fuel manifold 22 and the fuel source without
compromising a fuel flow in the internal channels of the fuel inlet tube. Such a bend
climinates the need for a multi-piece assembly and thus reduces the need for

additional welding or brazing during assembly.

At least the distal end 32 of the fuel inlet tube 33 is covered by a heat shield
36. The heat shield 36 extends about the fuel inlet tube 33 along at least a portion of
the length thereof, and preferably along the portion of the fuel inlet tube 33 disposed
between the fuel manitfold 22 and the casing 40 supporting the fuel inlet assembly 30.
The heat shield 36 thus helps protect the fuel inlet tube 33 of the fuel inlet assembly
30 against heat damage. The fuel inlet heat shield 36 is configured, in at least one
embodiment, to be able to load bearing, and as such it is used to at least partially
support the internal fuel manifold 22. Although various overall shapes for the heat
shield 36 are possible, the heat shield 36 is preferably generally tubular in shape,
having a tubular central body portion 38 extending between a proximal end 37 and a
distal end 39. The enlarged proximal end 37 of the fuel inlet heat shield 36 engages
the mating boss 42 of the casing 40, in a manner as described below. The opposed
distal end 39 of the heat shield 36, which may merely be an extension of the central
tubular body 38 or may have a slightly smaller diameter such as to mate with a
corresponding bore within the fuel manifold 22. While the engagement between
either end of the heat shield 36 and the respective body with which it is mated (i.e.
either the fuel manifold 22 or the supporting casing 40) need not necessarily be a

sealed engagement, a seal therebetween may also be provided if desired, for example
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such as to improve the insulating properties of the heat shield 36 around the fuel inlet

tube 33. Preferably, an air gap is defined therebetween and further acts as insulation

to keep the fuel flowing through the fuel inlet tube 33 cooler.

Referring now in greater detail to the interface or connection between the
proximal end 37 of the fuel inlet heat shield 36 and the mating boss 42 of the
supporting casing 40 as shown in Fig. 3, a bushing 44 is located within the boss 42 of
the casing or fuel fairing 40 within which a portion of the proximal end 37 of the heat
shield 36 is matingly received. The bushing 44 may be simply press-fit within a
correspondingly sized opening formed in the boss 42 of the fuel fairing 40, or may be
otherwise fixed in place therewithin. However, in some prior art designs, similar
bushings between the heat shield and the associated casing have been know to work
their way loose, such as by tolerance combinations and engine vibration for example,
and slide radially upwards along the axis of the fuel inlet tube. In the heat shield 36 of
the present invention, the proximal end 37 includes a shoulder 46 which projects
radially outwardly therefrom slightly above the most proximal end thereof. The
shoulder 46 has a diameter which is greater than that of the most proximal end 37 ot
the heat shield and which therefore protrudes overtop of the bushing 44 disposed
annularly between the most proximal end 37 of the heat shield and the corresponding
hole within the boss 44 of the fuel fairing/casing 40. The diameter of the shoulder 46
is therefore also greater than at least the inner diameter of the bushing 44. As such,
the bushing 44 is radially trapped, in that 1t cannot travel radially up the fuel inlet as
the overhanging shoulder 46 of the heat shield 36 limits outward movement thereof.
Although the shoulder 46 of the heat shield 36 may have any number of particular
shapes and configurations, it nonetheless maintains a diameter which 1s at least
slightly larger than that of the more proximal end 37 of the heat shield which is
received 1n a close tolerance mating fit within the mounting bushing 44. This
mounting configuration between the heat shield 36 of the fuel inlet assembly 30 and
the supporting fuel fairing or casing 40 allows for an improved and safer connection
therebetween, as the risk of the bushing disposed within the two components

becoming accidentally displaced and/or completely free is eliminated.
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The above description is meant to be exemplary only, and one skilled 1n the art
will recognize that changes may be made to the embodiments described without
department from the scope of the invention disclosed. For example, alternate
configurations of manifold support system and the fuel conveying members such as
fuel manifolds and fuel nozzles can be used. The fuel inlet heat shield shape and
configuration depicted 1s preferred, but of course not necessary to achieve the function
taught herein. Although described with respect to airborne gas turbines, the invention
may be applied to any suitable engine in a suitable application. Still other
modifications which fall within the scope of the present invention will be apparent to
those skilled in the art, in light of a review of this disclosure, and such modifications

are intended to fall within the appended claims.
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CLAIMS:

1. A mounting system for an internal fuel manifold of a gas turbine engine
comprising a series of supports spaced apart about the annular fuel manifold,
the fuel manifold having at least one fuel conveying passage therein in fluid
flow communication with a plurality of fuel injection nozzles disposed along
the fuel manifold and adapted to spray fuel into the combustor, the series ot
supports including a fuel inlet assembly connected to the fuel manifold and
providing fuel flow to the fuel conveying passage, the fuel inlet assembly
having a heat shield surrounding an internal fuel inlet tube detining a fuel
flow passage therein, the heat shield extending between a distal end engaged
with the fuel manifold and a proximal end matingly received within an
opening in a supporting fuel fairing, an annular bushing being disposed
within said opening between said fuel fairing and said proximal end of the
heat shield, the heat shield having a shoulder prbximate said proximal end,
said shoulder retaining the bushing in place within said opening of the fuel

fairing.

2. The mounting system as defined in claim 1, wherein said shoulder 1s radially

outwardly projecting from the proximal end of said heat shield.

3. The mounting system as defined in claim 2, wherein said proximal end of the
heat shield defines a first diameter, said shoulder having a second diameter

greater than the first diameter.

4, The mounting system as defined in claim 3, wherein said second diameter 1s

greater than at least an 1inner diameter of said bushing.

5. A mounting system for an annular internal fuel manifold disposed within a
gas turbine engine, the mounting system comprising at least a fuel inlet

assembly having a fuel inlet tube defining therein at least one fuel flow
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passage in fluid flow communication with at least one fuel conveying
passage within the fuel manifold, the fuel inlet assembly including a heat
shield extending about at least a portion of the fuel inlet tube, the heat shield
having a distal end thereof engaged with the fuel manifold and having a
radially outwardly projecting shoulder proximate an opposed proximal end
thereof, the proximal end being received within a bushing disposed within a
corresponding opening of a supporting casing, said shoulder of the heat
shield retaining the bushing in place within said opening of the supporting

casing.

An internal fuel manifold assembly for a gas turbine engine comprising:

a fuel manifold ring having at least one fuel conveying passage therein 1n
fluid flow communication with a plurality of fuel injection nozzles

adapted for spraying fuel into a combustor of the gas turbine engine;

a mounting system for supporting and positioning the fuel manifold ring
within the gas turbine engine, the mounting system including at least a
fuel inlet assembly having a fuel inlet tube defining therein at least one
fuel flow passage in fluid flow communication with said at least one
fuel conveying passage within the fuel manifold ring, the fuel inlet
assembly including a heat shield disposed outwardly from the fuel inlet
tube and extending along at least a portion of a length of the fuel inlet
tube, the heat shield having a distal end thereof engaged with the fuel
manifold ring and having an opposed proximal end matingly received

within a bushing mounted within an corresponding opening; and

wherein the heat shield includes a radially outwardly projecting shoulder near

said proximal end thereof, said shoulder of the heat shield abutting the

bushing such as to limit relative displacement therebetween.

A heat shield for a fuel inlet assembly of an internal fuel manifold in a gas

turbine engine, the heat shield comprising: a tubular central body portion
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sized such that a fuel inlet tube in receivable therein and extending between a
proximal end and a distal end thereof, the distal engage being adapted for
engagement with the internal fuel manifold, the proximal end having a first
diameter adapted for receipt within a mating bushing of a supporting casing;
and a shoulder radially extending outwardly from at least said proximal end

proximate thereto, said shoulder having a second diameter greater than said

first diameter.
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