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Description
BACKGROUND

[0001] A combustorassembly for a turbine engine mix-
es compressed air with fuel, and the air-fuel mixture is
then ignited to generate expanding combustion gases
that drive the turbine. A partial cross-sectional view of a
combustor assembly is illustrated in Fig. 1.

[0002] As shown in Fig. 1, the combustor assembly
includes an aft casing 130 having a combustor liner 110
mounted therein. A flow sleeve 120 is also mounted in-
side the aft casing 130.

[0003] A forward casing 160 is attached to the forward
end ofthe aft casing 130. An aft flange 167 on the forward
casing 160 is used to attach the forward casing 160 to
the aft casing 130. An end cover 170 is then attached to
the forward end of the forward casing 160 via a forward
flange 165.

[0004] A cap assembly 140 is mounted on the aft side
of the forward casing 160. A plurality of cylindrical mount-
ing elements 142 in the cap assembly 140 receive cor-
responding fuel nozzles 150 that deliver fuel into a flow
of compressed air.

[0005] As illustrated by the arrows appearing in Fig. 1,
compressed air is introduced into the combustor assem-
bly through an annular space formed between the com-
bustor liner 110 and the flow sleeve 120. This annular
space extends past the end cap 140 and into an interior
of the forward casing 160. As also illustrated by the ar-
rows in Fig. 1, the compressed air introduced into the
forward casing 160 then turns 180 degrees so that it can
flow pass the fuel nozzles 150 where fuel is delivered
into the flow of compressed air. The fuel-air mixture is
then delivered into the interior 106 of the combustor liner
110, where it is ignited to create expanding gases which
are used to drive the turbine.

[0006] As also illustrated in Fig. 1, a circumferential
fuel supply passageway 162 is provided around the ex-
terior of the forward casing 160. A plurality of radially
extending fuel nozzles 164 extend inward from the inner
wall of the forward casing 160. The fuel nozzles 164 are
operatively coupled to the circumferential fuel passage-
way 162 so that the fuel in the circumferential fuel pas-
sageway 162 can be delivered into the compressed air
flowing past the radially-extending fuel nozzles 164.
[0007] The geometry of the interior volume of the for-
ward casing 160 can cause resonant vibrations to occur
within the compressed air. The resonant vibrations,
which are alsoreferred to as "dynamics" are undesirable,
and can harm the components of the combustor assem-
bly, as well as lower the overall efficiency of the turbine
engine. One way to reduce or eliminate resonant vibra-
tions generated in the forward casing is to reduce the
interior within the forward casing 160.

[0008] Fig. 2 illustrates another combustor assembly
similar to the one described above in connection with Fig.
1. However, in the embodiment illustrated in Fig. 2 an
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insert 180 has been mounted inside the forward casing
160. A plurality of fasteners 183 are used to attach the
insert 180 to the interior circumferential surface of the
forward casing 160. The insert 180 includes a sloped or
conical surface 182 which serves to reduce the interior
volume within the forward casing. As noted above, this
reduction in the interior volume of the forward casing 160
can help to reduce or eliminate undesirable resonant vi-
brations.

[0009] Because the insert 180 is attached to the for-
ward casing 160 with fasteners 183, there is a possibility
that one or more of the fasteners 183 may loosen or break
off during operation of the turbine engine. If this were to
occur, there is a possibility that a fastener 183 would be
swept through the combustor liner 110 and into the tur-
bine section of the turbine engine. Once in the turbine
section, the fastener 183 would impact the rotating tur-
bine blades and the stationary stator blades, which is
likely to cause extensive damage to the turbine engine,
requiring immediate shutdown and repair.

[0010] While there may only be a small likelihood that
one of the fasteners 183 used to attach the insert 180 to
the forward casing 160 might come loose, the amount of
damage which could occur if this happens is extensive
and very expensive. It would also result in the shutdown
of a turbine engine, which could severely impact a power
plant’s ability to produce sufficient electrical power.

SUMMARY OF THE INVENTION

[0011] The presentinvention resides in an integral for-
ward casing for a combustor assembly of a turbine en-
gine, comprising a generally cylindrical body; an aft
mounting flange located at a first end of the generally
cylindrical body and that is configured to be attached to
an aft casing of a combustor assembly; a forward mount-
ing flange located at a second end of the generally cy-
lindrical body and that is configured to be attached to an
end cover of a combustor assembly; and a circumferen-
tial sloped surface that is integrally formed on an inner
side of the generally cylindrical body, wherein a diameter
of an end of the circumferential sloped surface located
closestto the second end of the generally cylindrical body
is smaller than a diameter of an end of the circumferential
sloped surface located closest to the first end of the gen-
erally cylindrical body.

[0012] The present invention resides in a combustor
assembly for a turbine engine, comprising an end cover;
an aft casing having a combustor liner mounted therein;
a cap assembly mounted between the forward casing
and the end cover; at least one fuel nozzle mounted on
the cap assembly and an integral forward casing mount-
ed between the aft casing and the end cover, wherein
the forward casing includes a circumferential sloped sur-
face that that slopes inward from the aft casing side to
the end cover side of the forward casing.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Embodiments of the present invention will now
be described, by way of example only, with reference to
the accompanying drawings in which:

Figure 1 is a cross-sectional view of a portion of a
combustor assembly of a turbine engine;

Figure 2 is a cross-sectional view of a portion of a
combustor assembly of a turbine engine which in-
cludes a removable insert mounted in the forward
casing;

Figure 3 is a partial perspective view of an integral
forward casing which includes a sloped-circumfer-
ential surface;

Figure 4 is partial cross-sectional view of a combus-
tor assembly of a turbine engine which includes the
integral forward casing illustrated in Fig. 3; and

Figure 5 is a partial cross-sectional view of a portion
of a combustor assembly of a turbine engine which
includes an integral forward casing as illustrated in
Fig. 3 with a concave circumferential sloped surface.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0014] Forallthereasons explained above in the Back-
ground Section, attaching a removable insert to the inte-
rior of a forward casing of a combustor assembly is po-
tentially dangerous, in that the fasteners used for this
purpose can come loose and be sucked into the turbine
section of the turbine engine. For these reasons, the ben-
efits obtained through the use of an insert may be out-
weighed by the potential damage that can occur.
[0015] Fig. 3illustrates a new forward casing fora com-
bustor assembly of a turbine engine. The forward casing
300 includes a generally-cylindrical body with an aft
mounting flange 367 formed at a firstend of the cylindrical
body. The aft mounting flange 367 is used to attach the
forward casing 300 to an aft casing of a combustor as-
sembly. In addition, a forward mounting flange 365 lo-
cated on a second end of the generally-cylindrical body
is used to attach the forward casing 300 to an end cover
of a combustor assembly. The forward casing 300 also
includes a circumferential fuel passageway 362 which
feeds fuel to a plurality of inward, radially-extending fuel
nozzles 364.

[0016] The forward casing illustrated in Fig. 3 also in-
cludes a circumferential sloped surface 368 which slopes
inward towards the forward side of the cylindrical body.
A radially-extending end portion 366 then extends from
the smallest diameter portion of the circumferential
sloped surface 368 back to the forward mounting flange
365.
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[0017] A forward casing having a circumferential
sloped surface as illustrated in Fig. 3 provides the ben-
efits of the removable insert 180 illustrated in Fig. 2. Spe-
cifically, the circumferential sloped surface 368 reduces
the total interior volume of the forward casing to help
reduce or eliminate undesirable resonant vibrations
which can otherwise occur. However, because the cir-
cumferential sloped surface 368 is an integral part of the
forward casing 300, there’s no possibility of a fastener
coming loose and causing damage to the turbine engine.
[0018] Fig. 4 shows a partial cross-sectional view of a
portion of a combustor assembly having an integral for-
ward casing as illustrated in Fig. 3. As shown by the ar-
rows in Fig. 4, compressed air entering the forward casing
will be deflected by the circumferential sloped surface
368 of the integral forward casing 300 to help turn the
flow of compressed air so that it can reverse direction.
In addition, as illustrated in Fig. 4, the circumferential
sloped surface 368 serves to reduce the interior volume
within the forward casing.

[0019] Fig. 5 shows another cross-sectional view of a
portion of a combustor assembly which includes an inte-
gral forward casing with a circumferential sloped surface
568. In this embodiment, the circumferential sloped sur-
face 568 has a concave shape. The concave shape of
the circumferential sloped surface 568 may better assist
in turning the flow of compressed air so thatitcanreverse
direction within the forward casing.

[0020] While the invention has been described in con-
nection with what is presently considered to be the most
practical and preferred embodiment, it is to be under-
stood thatthe inventionis notto be limited to the disclosed
embodiment, but on the contrary, is intended to cover
various modifications and equivalent arrangements in-
cluded within the spiritand scope of the appended claims.

Claims

1. Anintegral forward casing (300) for a combustor as-
sembly of a turbine engine, comprising:

a generally cylindrical body;

an aft mounting flange (367) located at a first
end of the generally cylindrical body and that is
configured to be attached to an aft casing (130)
of a combustor assembly;

a forward mounting flange (365) located at a
second end of the generally cylindrical body and
that is configured to be attached to an end cover
(170) of a combustor assembly; and

a circumferential sloped surface (368) that is in-
tegrally formed on an inner side of the generally
cylindrical body, wherein a diameter of an end
of the circumferential sloped surface (368) lo-
cated closest to the second end of the generally
cylindrical body is smaller than a diameter of an
end of the circumferential sloped surface (368)
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located closest to the first end of the generally
cylindrical body.

The integral forward casing of claim 1, wherein the
integral forward casing (30) includes a circumferen- 5
tial fuel passageway (362) that extends around an
outer side of the generally cylindrical body.

The integral forward casing of claim 2, further com-
prising a plurality of fuel nozzles (364) that extend 70
radially inward from an inner wall of the generally
cylindrical body and that are operatively coupled to
the circumferential fuel passageway (362) such that
fuel in the circumferential fuel passageway (362) is
fed into the plurality of fuel nozzles (364). 15

The integral forward casing of claim 2, wherein the
circumferential sloped surface (368) is located closer
to the second end of the generally cylindrical body
than the plurality of fuel nozzles (364). 20

The integral forward casing of any of claims 1 to 4,
wherein the circumferential sloped surface (368) is
flat, such that the circumferential sloped surface
(368) is generally conical. 25

The integral forward casing of any of claims 1 to 4,
wherein the circumferential sloped surface (368) is
concave shaped.

30
The integral forward casing (300) of any preceding
claim, wherein the generally cylindrical body and the
circumferential sloped surface (368) are formed as
a single integral part.

35

A combustor assembly for a turbine engine, com-
prising:

an end cover (170);

an aft casing (130) having a combustor liner 40
(110) mounted therein;

a cap assembly (140) mounted between a for-
ward casing (300) and the end cover (170);

at least one fuel nozzle (150) mounted on the

cap assembly (140); and 45
the integralforward casing of any of claims 1to 7.

The combustor assembly of claim 8, wherein the cir-
cumferential sloped surface (368) of the integral for-
ward casing is located on the end cover (170) side 50
of the plurality of fuel nozzles.
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