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(54) Gas turbine engine combustor

(57)  Acombustor for a gas turbine engine has a fuel
nozzle located in the upstream end thereof and is posi-
tioned within a cylinder coaxial with said nozzle. The cyl-
inder comprises at its downstream end an annular

flange extending from the cylinder in a generally radial
direction. The flange has a plurality of cooling air aper-
tures radially extending therethrough so as to direct
cooling air along the face of an adjacent heatshield.

Fig.3.
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Description

This invention relates to a gas turbine engine com-
bustor and is particularly concerned with the thermal
protection of the combustor wall or bulkhead by heat-
shields and specifically the miniflare associated there-
with.

Modern gas turbine annular combustors are usually
provided with a combustor which is of generally annular
configuration. Usually a wall or bulkhead is provided at
the upstream end of the combustor which is suitably ap-
ertured to receive a number of fuel burners. The fuel
burners are equally spaced around the combustor and
direct fuel into the combustor to support combustion
therein. The combustor bulkhead is therefore usually
close to the high temperature combustion process tak-
ing place within the combustor making it vulnerable to
heat damage.

One way of protecting the bulkhead from the direct
effects of the combustion process is to position heat
shields on its vulnerable parts. Typically each heat
shield is associated with a corresponding fuel burner
and extends both radially towards the radially inner and
outer extents of the bulkhead and circumferentially to
abut adjacent heat shields. Each heat shield is spaced
apart from the bulkhead so that a narrow space is de-
fined between them. Cooling air is directed into this
space in order to provide cooling of the heat shield an
so maintain the heat shield and the bulkhead at accept-
ably low temperatures.

More recently cylinders comprising end flanges,
commonly known as miniflares, have been used to di-
rect a film of cooling air across the heatshield thus pro-
tecting it from hot combustion gases. However, although
present miniflares provide a film of cooling air for the
heat shield their own cooling is insufficient to prevent
overheating, in particular towards its outer edge. Addi-
tionally the cooling film produced often ceases to be ef-
fective at the outer regions of the heatshield. It is an aim
of the present invention, therefore, to provide an im-
proved device for cooling a heatshield which attempts
to alleviate the aforementioned problems.

According to the present invention there is provided
a combustor for a gas turbine engine in which afuel noz-
Zle is located in the upstream end thereof and is posi-
tioned within a hollow, annular cylinder ,said cylinder
comprising at its downstream end an annular flange ex-
tending from said cylinder in a generally radial direction
and said flange comprising a plurality of apertures ex-
tending therethrough.

Advantageously cooling air is directed through the
apertures in the annular flange thus increasing the outer
edge of the cylinder and also provides an effective cool-
ing air film across an adjacent heatshield.

The present invention will now be described, by way
of example, with reference to the accompanying draw-
ings in which:

Figure 1 is a schematic diagram of a ducted fan gas
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turbine engine having an annular combustor.

Figure 2 is a partially sectioned side view of a com-
bustor in accordance with the present invention.

Figure 3 is view of a cylinder and flange in accord-
ance with the present invention.

Figure 4 is a cross sectional view of a portion of the
cylinder and flange (apertures not shown) of figure 3.

With reference to figure 1 there is shown a three
shafted ducted fan gas turbine engine of generally con-
ventional configuration. It will be understood however
that the present invention may be usefully employed in
other engine configurations.

The engine of figure 1 comprises in axial flow series
a low pressure spool consisting of a fan 2 driven by a
low pressure turbine 4 via a first shaft 6, an intermediate
pressure turbine 10 through a second shaft 12 and a
high pressure compressor 14 driven by a high pressure
turbine 16 via a third shaft 18, an annular combustor 20
and a propulsive nozzle 21.

The annular combustor 20 is shown in more detail
in Figure 2. The combustor chamber inner casing 22
comprises radially spaced inner and outer walls 24, 26
respectively, interconnected at their upstream ends by
means of an annular bulkhead 28. The walls 24 and 26
extend upstream of the bulkhead to form a domed com-
bustor head 30. The bulkhead divides the combustor in-
to an upstream cooling air chamber 32 and a down-
stream combustion region and a downstream combus-
tion region 34.

Compressor delivery air from an upstream com-
pressor (not shown, but situated to the left of the draw-
ing) enters the cooling air chamber 32 through a plurality
of circumferentially spaced inlet apertures 36 before en-
tering the combustion chamber 34. Fuel is delivered to
the combustion chamber by means of a plurality of air
spray type fuel supply nozzles 38. The nozzles are sus-
pended from a combustion chamber outer casing struc-
ture 40 and extend into the combustor 20 through a cor-
responding array of circumferentially spaced apertures
42 is provided in the bulkhead member 28, each to re-
ceiver the outlet of an adjacent one of the nozzles.

A protective heatshield 44 is mounted on the down-
stream face of the bulkhead 28 to provide thermal
shielding from combustion temperatures. This heat-
shield has an annular configuration made up of a plural-
ity of abutting heatshield segments 46. The segments,
which are of substantially identical form, extend both ra-
dially towards the inner and outer walls 24, 26 of the
combustor and circumferentially towards adjacent seg-
ments to define a fully annular shield. Some or all of the
heatshield segments may be adapted to receive a fuel
nozzle. Those which receive a fuel nozzle comprise an
aperture the periphery of which is defined by an axially
extending cylindrical flange 48 which locates the heat-
shield in the corresponding aperture 42 in the bulkhead
wall 28.

Each heatshield segment receives an airspray
burner and a miniflare seal 49. The miniflare seal 49 is
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in the form of an annular cylinder 50 and is provided with
a pair of axially spaced radial flanges 52 and 54 which
slidably engage with the heatshield flange extremities.
The cylindrical miniflare 49 has an external diameter
which is less than the heatshield aperture. The miniflare
radial flange 54 extends radially from the downstream
end of the cylinder. This flange 54 comprises a further
axially extending end flange portion 56. This axially ex-
tending flange portion comprises two rows of holes 58,
60 axially spaced from one another. The upstream outer
rim of this end flange portion 56 is provided with castel-
lations 62 at its outer edge.

In use air passes through the annular gap between
the miniflare 49 and the heatshield 44 into a chamber.
The air then discharges through the two rows 58 and 60
of holes to produce a cooling film across the heatshield
44 or head of the chamber. Also air passing through the
holes will remove heat from the edge of the miniflare 49.
The provision of multi rows of holes 58, 60 in the mini-
flare flange end portion 56 increases the cooling of the
outer edge of the miniflare and as such reduces its sur-
face temperature and provides a more effective air film
across the heatshield 44 or combustor head face thus
increasing the protection from hot combustion gases.

Claims

1. Acombustor fora gas turbine engine in which a fuel
nozzle is located in the upstream end thereof and
is positioned within an annular cylinder coaxial with
said fuel nozzle, said cylinder comprising at its
downstream end an annular flange extending from
said cylinder in a generally radial direction and said
flange having a plurality of cooling fluid apertures
radially extending therethrough.

2. A combustor according to claim 1 wherein said ap-
ertures are formed within a generally axially extend-
ing end portion of said flange.

3. Acombustor accordingto claim 1 or claim 2 wherein
a plurality of castellations are provided in the up-
stream edge of said flange.

4. A combustor according to any one of the preceding
claims wherein said apertures are are provided in
two axially spaced rows within said flange.

5. Acombustor according to any one of the preceding
claims wherein said ring also comprises a second
flange positioned axially upstream from said flange
of claim 1.

6. A combustor according to any one of the preceding
claims wherein a heatshield is provided within an
aperture for receiving said fuel nozzle.
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7. A combustor according to claim 6 wherein said
heatshield aperture comprises an axially extending
cylindrical flange which locates the heatshield in a
corresponding aperture in the upstream wall of the
combustor.

8. Acombustor according to claim 7 wherein the heat-
shield flange is provided with slots to direct cooling
fluid to the annular region between the heatshield
flange and the cylinder.

9. A combustor according to any one of the preceding
claims wherein said cooling air is directed radially
by said cylinder and associated flange as a film of
air across the heatshield.
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