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(57) Abstract: The present invention discloses a
combustion apparatus (100), which comprises a
combustion chamber (12), in which combustion of
a fuel/oxidant mix takes place, a pre-chamber (14)
located upstream of the combustion chamber (12),
a first device (10) for mixing a fuel with an oxi-
dant, the first device (10) located upstream of the
pre-chamber (14), wherein the combustion cham-
ber (12) and the pre-chamber (14) comprise a com-
mon first wall (20) and a common second wall (30)
spaced to each other building acavity (40), the first
wall (20) exhibits at least one first opening (21) in
the area of the combustion chamber (12) for intro-
ducing a coolant into the cavity (40), a channel
(60) for feeding the oxidant to the first device (10),
whereby the channel (60) is formed by a housing
element (70) of the combustion apparatus (100)
and the common first wall (20) of the combustion
chamber (12) and the pre-chamber (14), and
wherein the at least one first opening (21) islocat-
ed in the area of the combustion chamber (12), and
wherein the first wall (20) exhibits at least one sec-
ond opening (22) for introducing the coolant into
the cavity (40), wherein the at least one second
opening (22) islocated in the area of the pre-cham-
ber (14).
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Descri ption

A conbustion apparatus and gas turbine engine

The present invention relates to a conbustion apparatus. Mre
particularly the present invention relates to a cooling sys-
tem of a conbustion apparatus. Furthernore, the present in-
vention relates to a gas turbine engine using a conbustion

appar at us .
The devel opnent of gas turbines wll continue the demand for
hi gher operating tenperatures. |In known cooling systens a

current parallel cooling approach leads to higher flanme tem-
peratures due to the lack of available air to the primry
zone. Higher flame tenperatures have a direct adverse inpact
on the NOx em ssions.

It is known to apply a double skin arrangenment for a conbus-
tion chanber of a conmbustion apparatus. |.e. the conbustion
chanmber exhibits a first wall and a second wall spaced to
each other building a cavity. The first wall, which is the
outer skin of the conbustion chanber exhibits holes so that a
coolant can enter the cavity between the first and the second
wal | of the combustion chanber. The second wall of the com
bustion chanber, which is the inner layer, also exhibits
openings, in particular perforations or a series of snmall
holes, so that the coolant can enter from the cavity into the
conbustion chanber cooling the inner layer of the conbustion
chanmber. The perforations or small holes in the inner I|ayer
are smaller than those on the outer skin and provide for
cooling and acoustic danping.

A conbustion apparatus with a double skin arrangenent is
known from EP O 896 193 A2. The conbustion-chanber and the
pre-chanber exhibits a first wall and a second wall spaced to
each other building a cavity. In the first wall are openings
for introducing coolant into the cavity. From WO 2008/ 028621
Al is also such a conmbustion apparatus known. A channel for
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guiding air to a swirler is disclosed in US 2009/0120094 A.
Wthin the channel a double skin arrangenment around the com-
busti on-chanber is provided. EP 0 725 253 A2 discloses a com-
bustion apparatus with a double skin arrangenent, as well.

An object of the present invention is to inprove the cooling
of a conbustion apparatus. A further object of the present
invention is to reduce the NOx em ssions of a conmbustion ap-
paratus. These objects are achieved by a conbustion apparatus
according to claim 1 of the present invention and by a gas
turbine engine according to claim 14 of the present inven-
tion. Advantageous enbodinments are disclosed in the dependent
clains of the present invention.

More particularly according to the present invention there is
provi ded a conbustion apparatus which conprises a conbustion
chanmber in which conbustion of a fuel/oxidant mx takes

pl ace, a pre-chanber which is |ocated upstream of the conbus-
tion chamber, a first device for mxing a fuel with an oxi-
dant, the first device |ocated upstream of the pre-chanber.
The conbustion chanber and the pre-chanber of the conbustion
apparatus conprise a comon first wall and a common second
wal | spaced to each other building a cavity. Further the
first wall exhibits at least one first opening in the area of
t he combustion chanber for introducing a coolant into the
cavity. The conbustion apparatus conprises a channel for
feeding the oxidant to the first device, whereby the channel
is formed by a housing elenent of the conbustion apparatus
and the common first wall of the conbustion chanber and the
pre-chanber. The at l|least one first opening is located in the
area of the conbustion chanber. The first wall exhibits at

| east one second opening for introducing the coolant into the
cavity, wherein the at |east one second opening is located in
the area of the pre-chanber.

In the present invention the term upstream nmeans the direc-
tion from the conmbustion chanber towards the pre-chanber. The
first wall is the outer wall, which faces the outer casing of
the combustion apparatus. A second wall is the inner wall,
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which faces the center of the conbustion apparatus and which

therefore faces the conbustion flame. The at |east one first

opening can be realized by holes in the first wall in the ar-
ea of the conbustion chanber. Thereby the cavity is a con-

ti nuous cavity which extends from the area of the pre-chanber
to the area of the conbustion chanber. Throughout the inven-
tion the term conmon can also have the meaning of one of the
followng terms: conbined, joint or corporate.

Due to the common first wall and common second wall of the
pre-chanmber and the conbustion chanber coolant introduced
through the at least one first opening into the cavity can
also be supplied to the pre-chanber. Therefore, the pre-
chamber of the conbustion apparatus is also cool ed.

In the above described conbustion apparatus the at |east one
first opening is located in the area of the conbustion cham-
ber. Therefore, a part of the coolant, in particular air, can
be introduced into the cavity from the first opening. Addi-
tionally the first wall exhibits at |east one second opening
which is adapted for introducing the coolant, in particular a
second part of the coolant, into the cavity, as well, wherein
the at |east one second opening is located in the area of the
pre- chanber

The conbustion apparatus conprises a first device for mxing
a fuel with an oxidant, the first device |ocated upstream of
the pre-chanber. The first device is constructed in such a
way that the fuel/oxidant-m xture is introduced from the
first device into the pre-chanber.

The at least one first opening and at |east one second open-
ing in the first wall can be realized by a softwall or by at
| east one dilution hole or by a perforation of the first
wall. Due to the provision of the at |east one second opening
in the first wall in the area of the pre-chanber an addi -
tional cooling of the pre-chanmber can be provided.
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The channel of the conbustion apparatus serves for feeding
the oxidant to the first device. The channel is formed by a
housing el ement of the conbustion apparatus and the common
first wall of the conmbustion chanber and the pre-chanber

That neans the channel is arranged separate to the cavity.
The advantage of the extra channel is that the oxidant can
flow constant and undi sturbed through the channel to the
first device. Thus a very good supply of oxidant to the first
device is guaranteed. Only a part of the oxidant is intro-
duced through the at least one first opening and the at |east
one second opening into the cavity for cooling the comobn se-
cond wall of the pre-chanber and the conbustion chanber

One advantage of such a conmbustion apparatus is that both a
constant and undi sturbed supply of oxidant to the first de-
vice and an effective cooling of the common second wall of
the pre-chanber and the conbustion chanber are guaranteed.

The introduction of coolant, in particular oxidant, through
the at |east one second opening into the cavity enables that
the coolant flows from the upstream end to the downstream end
of the cavity and therefore enables an effective heat renova
through the cavity. The specific arrangenment of the cavity
enables additionally to the cooling of the comobn second wall
in the area of the conbustion-chanber a cooling of the common
second wall in the area of the pre-chanber. The lifetinme of
the conbustion apparatus can be increased by the better cool -
ing of the common second wall. The arrangement of the channel
and the cavity around the pre-chanber and the conbustion-
chanmber ensures a perfect feeding of oxidant to the first de-
vice of the conbustion apparatus and a good cooling of the
common second wall which is covering the pre-chanber and the
conbustion-chanber. At the downstream end of the cavity the
heated cool ant can be deduced. The double conmmon wall has the
advantage that the oxidant which is guided through the chan-
nel to the first device is not heated up very strong in di-
rection to the first device. Thus the part of the cool -
ant/oxi dant which enters the cavity is cool enough to provide
an effective cooling of the commopn second wall.
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In the above described conmbustion apparatus the comon first
wal | and the common second wall have the sane shape. Thereby
the common first wall has a larger dianmeter than the common
second wall. The distance between the common first wall and
the common second wall can be the sanme over the entire length
of the cavity defined by both walls. In the above described
conbustion apparatus the common first and the common second
wal | can be arranged parallel to each other. This enables a
uni form flow of coolant through the cavity and saves instal -
| ati on space. The total conbustion apparatus can be kept to a
m ni mum

In the above described conbustion apparatuses the coolant is
the oxidant flow ng through the channel and being introduced
through the at least one first opening and the at |east one
second opening into the cavity. Alternative to that it is
possible that the coolant which is introduced into the cavity
is not the oxidant which is guided through the channel to the
first device of the conbustion apparatuses.

In the above described conmbustion apparatus the second wal
can exhibit at least one third opening adapted for outputting
the coolant from the cavity to the conbustion chanber and/or
t he pre-chanber

By a corresponding arrangenent of at |east one third opening
in the second wall an optimzed cooling of the second wall
can be realized by the realization of a cooling filmnext to
the second wall. If nore than one third opening is provided
in the second wall then these openings can be located in the
area of the pre-chanber and/or the area of the conbustion
chamber .

In the above described conbustion apparatus the first device
can be arranged in such a way that the coolant can be intro-
duced from the cavity into the first device, wherein the
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first device is adapted for receiving the coolant from the
cavity .

By introducing the coolant into the first device the cool ant
is supplied to the pre-chanber and to the conbustion chanber
by the first device. Therefore, an effective cooling of the
pre-chanber and the conbustion chanber can be achieved. More
particularly, an effective cooling of the inner face of the
second wall along the pre-chanber and the conbustion chanber
i s achi eved.

In the two |ast described conmbustion apparatuses a second de-
vice can be provided between the first device and the cavity,
wherein the second device is adapted for outputting the cool -
ant to the first device and/or the pre-chanber.

Moreover, the second device can also be located in the cav-
ity, the second device being adapted for outputting the cool -
ant to the first device and/or the pre-chanber.

By introducing the coolant through the second device into the
first device an optimzed provision of the coolant to the
first device can be realized. This coolant then is supplied
to the pre-chanber and to the conbustion chanber by the first
device cooling the pre-chanber and the conbustion chanber. It
is also possible that the second device outputs the cool ant
directly into the pre-chanber. Thereby, an optimzed cooling
of the pre-chanber can be realized. Mre particularly, en ef-
fective cooling of the inner face of the second wall along
the pre-chanber and the conbustion chanber is achieved. It i
furthernmore possible that the output of the coolant through
the second device is so chosen that it matches the flow in-
duced from the first device. This avoids any potential shear
layers which may result in flash backs.

In the above described conbustion apparatus the second device
can output the coolant radially or axially into the pre-
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chanmber or can output the coolant axially into the first de-

vice .

Thereby, the term radially neans the direction towards a cen-
ter axis of the conbustion apparatus and the term axially
neans a direction parallel to the center axis of the conbus -
tion apparatus. The second device therefore can be adapted to
create a film that directs the flow along the pre-chanber
wall. This coolant film is also realized by coolant outputted
by third openings in the second wall.

In the two |ast above described conbustion apparatuses the
second device can conprise a swirler, in particular a radial
swirler or an axial swrler.

In the three |ast described conbustion apparatuses the first
device and the second device can be forned integrally, i.e.
in one piece.

By integrally formng the first device and the second device
the conbined device can be realized in a conmpact form More-
over, the production of an integrally formed first and second
device eases the production and the matching of the flows
from the first device and the second device can be easily
achi eved.

In the described conbustion apparatuses the first device can
conprise a swirler. If the coolant, in particular air, is
been exiting into the main swirler then an axial type swrler
can be used, if the coolant, in particular air, is been exit-
ing into the pre-chanber a radial type swirler can be used.

The swirler creates a swirling mx of the fuel and the oxi -
dant, which travels along the pre-chanber to the conbustion
chanber. The swirler can be a radial swirler, i.e. the oxi-
dant and/or the fuel/oxidant mx is outputted in a radial di-
rection into the pre-chanber. But the present invention is
not limted to a first device conprising a radial swrler.
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The first device can also conprise an axial swirler output-
ting the oxidant and/or the fuel/oxidant mx in an axial di-
rection into the pre-chanber.

In the above described conbustion apparatuses the cool ant can
be an oxidant, in particular air.

In the above described conbustion apparatuses a separation
element is placed in the cavity dividing the cavity into a
first cavity and a second cavity, the first cavity is forned
by the first common wall and the separation element and the
second cavity is formed by the separation elenent and the se-
cond comon wall, wherein at the upstream side of the first
cavity and the second cavity the cavities are connected wth
each other by a coolant conmunicating pathway, wherein the at
| east one first opening is arranged at the downstream end of
the first cavity and wherein a fourth opening is arranged at
the downstream end of the second cavity or vice versa. Such a
construction of a conbustion apparatus enables a very effec-
tive cooling of the comon second wall of the pre-chanber and
t he conbustion chanber. The upstream side of the first cavity
and the second cavity is the side which is arranged around
the pre-chanber. A coolant can be introduced at the down-
stream end of the cavities into the second cavity. Thus the
coolant can flow through the first cavity, through the cool -
ant communicating pathway into the second cavity and from
there the heated up coolant can be deduced. Introducing oxi -
dant through the second openings into the cavity enables a
faster flow of the heated up coolant through the second cav-
ity. Such a conbustion apparatus ensures a very effective
cooling of the commobn second wall of the pre-chanmber and the
conbust i on- chanber

Furthernore, the present invention discloses a gas turbine
engi ne, which conprises at |east one of the above described
conbustion apparat uses.
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The present invention will now be described by way of exanple
with reference to the acconpanying draw ngs, in which:

Figure 1 is a schematic cross-sectional side view of a com
busti on apparatus according to the prior art,

Figure 2 is a schematic cross-sectional side view of a com-
busti on apparatus according to the present inven-
tion and

Figure 3 is a schematic cross-sectional side view of a fur-
t her conbustion apparatus according to the present
i nvention .

Figure 1 of the present invention shows a schematic cross-
sectional side view of a conmbustion apparatus according to
the prior art. The conbustion apparatus shown in Figure 1
conprises a conbustion chanber 12, a pre-chanber 14 |ocated
upstream of the conbustion chanber 12, a first device 10 for
mxing a fuel with an oxidant, wherein the first device 10 is
| ocated upstream of the pre-chanmber 14. Moreover, the combus-
tion apparatus according to the prior art also conprises a
back plate 50 and an outer casing. The conbustion chanber 12
exhibits a first wall 20 and a second wall 30, wherein the
first wall 20 is spaced to the second wall 30. Therefore, the
first wall 20 and the second wall 30 build a cavity 40. The
first wall 20 exhibits a first opening for introducing a
coolant into the cavity 40. Furthernore, the second wall 30
exhibits at |east one opening 21 for outputting the cool ant
from the cavity 40 into the conbustion chanber 12. Thereby, a
cooling of the conbustion chanmber 12 is achieved.

An oxidant, such as e.g. air, is supplied by a not shown com-
pressor to the first device 10. The flow direction of the ox-
idant is indicated by dotted arrows shown in the upper part
of Figure 1. The first device 10 is adapted for mxing a
fuel, which can be supplied by fuel galleries through the
back plate 50, with the oxidant supplied by the not shown
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conpressor. The first device 10 outputs the oxidant or the
fuel/oxidant mx into the pre-chanber 14. In the case shown
in Figure 1 the conbustion apparatus exhibits a cylindrical
geonetry so that the first device 10 outputs the oxidant or
the fuel/oxidant mx towards the center axis of the conbus-
tion apparatus and the first device 10 respectively.

According to the radial output of the oxidant or the
fuel/oxidant mx fromthe first device 10 a central recircu-
[ation is generated in the pre-chanber 14. The flow structure
having a central recirculation extends from the pre-

chanber 14 into the conbustion chanber 12. The flow structure
having the central recirculation is indicated by the dotted
arrows extending from the pre-chanber 14 into the conbustion
chanmber 12. The recirculation is an aerodynamc feature of
highly swirling flow The recirculating flow is generally hot
conmbustion products and it is this which heats the pre-
chanmber and incomng fluids. The not conmbusted oxidant and/or
fuel/oxidant mx interacts with the wall of the pre-

chanber 14 and therefore heats the pre-chanber 14.

Figure 2 of the present invention shows a schematic cross-
sectional side view of a conbustion apparatus 100 according
to the present invention. The conbustion apparatus 100 shown
in Figure 2 conprises a conbustion chanber 12 in which com
bustion of a fuel/oxidant mx takes place, and a pre-

chanber 14 |ocated upstream of the conbustion chanber 12. The
conbustion chanber 12 and the pre-chanber 14 conprise a com-
nmon first wall 20 and a commobn second wall 30, wherein the
first wall 20 and the second wall 30 are spaced to each oth-
er, so that they build a cavity 40. The cavity 40 therefore
extends from the conbustion chanber 12 to the pre-chanber 14.
Moreover, the first wall 20 of the conbustion apparatus 100
exhibits at least one first opening 21 which is adapted for
introducing a coolant into the cavity 40.

The commpbn first wall 20 of the conbustion chamber 12 and the
pre-chanber 14 is the outer skin or the outer wall of the
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conmbusti on chanber 12 and the pre-chanber 14. The commobn sec-
ond wall 30 of the conbustion chanber 12 and the pre-

chanber 14 is the inner skin of the conbustion chanber 12 and
the pre-chanber 14 facing the center of the conbustion appa-
ratus 100 and therefore facing the center of the conbustion
chanmber 12 and the pre-chanber 14.

The at least one first opening 21 in the first wall 20 can
e.g. be realized by a soft wall, a dilution hole or sinply by
a perforation of the first wall. The position of the first
opening 21 in the first wall 20 is conpletely variable. E. g.
the first opening 21 in the first wall 20 can be located in
the area of the conbustion chanber 12, as shown in Figure 2.
Neverthel ess, the present invention is not limted to this
arrangenment. The first opening 21 of the first wall 20 can
also be located in the area of the pre-chanber 14.

Cool ant introduced into the cavity 40 through the first open-
ing 21 in the first wall 20 spreads in the cavity 40 as indi-
cated by the dotted arrows inside the cavity 40. Therefore,
in addition to a cooling of the conbustion chanber 12 also a
cooling of a pre-chanber 14 is realized.

In Figure 2 it is shown that the at |east one first open-

ing 21 in the first wall 20 is located in the area of the
conmbustion chanber 12. But this is not a limtation of the
present invention. The at |least one first opening 21 can of
course also be a plurality of first openings 21, which can be
arranged in the first wall 20. This arrangenent of the plu-
rality of first openings 21 in the first wall 20 can be
adapted by the person skilled in the art as required.

In the conbustion apparatus 100 shown in Figure 2 the first
wall 20 additionally exhibits at |east one second opening 22.
The at |east one second opening 22 is also adapted for intro-
ducing the coolant into the cavity 40. In Figure 2 of the
present invention it is shown that the at |east one second
opening 22 is located in the area of the pre-chanber 40. Nev-
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erthel ess, the present invention is not limted to this ar-
rangenent. The at |east one second opening 22 in the first
wall 20 can also be located in another area of the double
skin arrangenent of the conbustion chanber 12 and the pre-
chanmber 14. In Figure 2 it is shown that coolant introduced
t hrough the second opening 22 is directly coupled into the
cavity 40 in the area of the pre-chanber 14. Therefore, a
nore effective cooling of the pre-chanber 14 is realized.

In Figure 2 of the present invention it is indicated by the
dotted arrows in the area of the pre-chanmber 14 directing in-
to the direction of the center axis of the conbustion appara-
tus 100 that the at |east one second opening 22 is realized
by three second openings 22 in the first wall 20. Neverthe-
less, the present invention is not limted to this arrange-
ment. Any arbitrary nunber of second openings 22 in the first
wall 20, which applies useful for the person skilled in the
art to reach an optimzed cooling of the pre-chanber 14 and
the conbustion chanber 12, is possible.

The at |east one second opening 22 in the first wall 20 can
be realized e.g. by a softwall or by at |east one dilution

hole or sinply by a perforation of the comon first wall 20
of the conbustion chanber 12 and the pre-chanmber 14.

The oxidant, which can be the coolant, is guided through a
channel 60 to the first device 10 which is advantageously a
swirler. The channel 60 of the conmbustion apparatus 100 feeds
the oxidant to the first device 10. The channel 60 is forned
by a housing elenment 70 of the conbustion apparatus 100 and
the common first wall 20 of the conbustion chanber 12 and the
pre-chanber 14. The channel 60 is arranged separate to the
cavity 40. The advantage of the extra channel 60 is that the
oxi dant can flow constant and undi sturbed through the channel
60 to the first device 10. An efficient supply of oxidant to
the first device 10 is guaranteed by the channel 60. Only a
part of the oxidant is introduced through the at |east one
first opening 21 and the at |east one second opening 22 into
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the cavity 40 for cooling the conmmon second wall 30 of the
pre-chanber 14 and the conbustion chanber 12.

Such a conbustion apparatus 100 enables both a constant and
undi sturbed supply of oxidant to the first device 10 and an
effective cooling of the comobn second wall 30 of the pre-
chanmber 14 and the conbustion chanber 12 are guaranteed. The
i ntroduction of coolant, in particular oxidant, through the
at | east one second opening 22 into the cavity 40 enables
that the coolant flows from the upstream end to the down-
stream end of the cavity 40 and therefore enables an effec-
tive heat renoval through the cavity 40. The specific ar-
rangenent of the cavity 40 enables additionally to the cool -
ing of the comobn second wall 30 in the area of the conbus-

ti on-chanber 12 a cooling of the common second wall 30 in the
area of the pre-chanber 14. The lifetine of the conbustion
apparatus 100 can be increased by the better cooling of the
conmon second wall 30. The arrangenent of the channel 60 and
the cavity 40 around the pre-chanber 14 and the conbustion-
chamber 12 ensures a perfect feeding of oxidant to the first
device 10 of the conmbustion apparatus 100 and a good cooling
of the common second wall 30 which is covering the pre-
chanmber 14 and the conbustion-chanber 12. At the downstream
end of the cavity 40 the heated coolant can be deduced. The
doubl e comon wall 20, 30 has the advantage that the oxidant
which is guided through the channel 60 to the first device 10
is not heated up very strong in direction to the first device
10. Thus the part of the cool ant /oxi dant which enters the
cavity 40, in particular through the second openings 22 is
cool enough to provide an effective cooling of the commbn se-
cond wall 30.

The sanme shape of the common first wall 20 and the conmon se-
cond wall 30 is the sane in figure 2. The common first wall
20 has a larger dianeter than the common second wall 30. Al-
ternative to that the distance between the comon first wall
20 and the common second wall 30 can be different over the
length of the cavity 40.
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In Figure 2 it is shown that the common second wall 30 of the
conbustion chanber 12 and the pre-chanber 14 exhibits at

| east one third opening 31. This at least one third open-

ing 31 is adapted for outputting the coolant from the cav-
ity 40 to the conbustion chanber 12 and/or the pre-

chamber 14.

This at least one third opening 31 in the conmon second

wall 30 of the conbustion chanber 12 and the pre-chanber 14
can also be a plurality of third openings 31. In Figure 2 of
the present invention it is shown that the at l|east one third
opening 31 in the second wall 30 is positioned in the area of
the conbustion chanber 12. Neverthel ess, the present inven-
tion is not limted to this arrangenment. The at |east one
third opening 31 can also be located in other areas of the
second wall 30, which apply useful for the person skilled in
the art for an optimzed cooling of the conbustion chanber 12
and/ or the pre-chanber 14.

Cool ant which is outputted by the at least one third open-
ing 31 into the conbustion chanber 12 and/or the pre-

chanmber 14 can build a cooling filmnext to the combn second
wal |l 30 of the conbustion chanber 12 and the pre-chanber 14.
Therefore, an optimzed cooling of the conbustion chanber 12
and the pre-chanber 14 can be realized.

The at least one third opening 31 can be realized e.g. by a
softwall or by at least one dilution hall or sinply by a per-
foration of the second wall 30.

In Figure 2 of the present invention it is shown that the
conmbusti on apparatus 100 conprises a first device 10, which
is adapted for mxing a fuel with an oxidant. The first de-
vice 10 is located upstream of the pre-chanber 14. Oxidant,
which is supplied by a not shown conpressor, is supplied to
the first device 10. The flow direction of the oxidant is in-
di cated by dotted arrows in the upper left part of Figure 2.
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In Figure 2 it is shown that the oxidant is outputted by the
first device into a radial direction towards the center axis
of the first device 10 and the conbustion apparatus 100, re-
spectively. It is possible that fuel is injected into the
pre-chanber 14 by injection holes where the injected fuel is
mxed with the oxidant supplied by the first device 10. Nev-
ertheless, the present invention is not limted to this ar-
rangenent. It is also possible that fuel is inserted into the
first device 10 by e. g. fuel galleries or fuel injection
holes so that mxing of the oxidant and the inserted fuel is
already conducted in the first device 10. This fuel/oxidant
mx is then outputted by the first device into the pre-
chanber 14.

Even though it is shown in Figure 2 of the present invention
that a second device 16 is located between the first de-

vice 10 and the cavity 40 the present invention is not |im-
ited to this arrangenment. It is also possible that the second
device 16 is omtted. In case of omtting the second de-

vice 16 coolant introduced into the cavity 40 is directed to-
wards the first device 10. The first device 10 is adapted for
receiving the coolant from the cavity 40. This coolant then
is outputted to the pre-chanber 14 where it is spread also
into the direction of the conmbustion chanber 12. Therefore,
an optimzed cooling of the pre-chanber 14 and the conbustion
chanber 12 and also of the conbustion flane itself can be re-
alized.

In Figure 2 of the present invention it is shown that in the
conbustion apparatus 100 a second device 16 is located be-
tween the first device 10 and the cavity 40. The second de-
vice 16 is adapted for outputting the coolant introduced into
the cavity 40 to the first device 10 and/or the pre-

chanber 14.

In case of an outputting of the cooling from the second de-
vice 16 to the first device 10 optimzed supplies of the
coolant to the first device 10 and therefore to the pre-



10

15

20

25

30

35

WO 2012/004131 PCT/EP2011/060492
16

chanmber 14 and the conbustion chanber 12 are realized. |In the
case of outputting of the coolant by the second device 16 in-
to the pre-chanber 14 also an optimzed cooling of the pre-
chanmber 14 and therefore also of the conbustion chanber 12

can be realized.

By a suitable outputting of the coolant by the second de-
vice 16 into the pre-chanmber 14 a matching can be achieved
with the flow structure induced by the first device 10.

Therefore, any potential shear l|ayers, which may result in

flash backs of the conbustion flane can be avoi ded.

In the case that the second device 16 outputs the coolant in-
to the pre-chanber 14 the second device 16 can output the
coolant radially or axially. That is, the second device 16
can output the coolant parallel to the center axis of the
combustion apparatus 100 or radially towards the center axis

of the conbustion apparatus 100.

The second device 16 can conprise a swirler. This swirler my
either be a radial swirler or an axial swrler. Mreover, the
first device 10 can also conprise a swirler, which also my
either be a radial swirler or an axial swirler. |In case of an
axial swirler, which is conprised by a first device 10, the
axial swirler 10 has to be introduced into the pre-

chanmber 14. NMbreover, it is possible that the first device 10

and the second device 16 are integrally forned.

Wth the conbustion apparatus 100 according to the present
invention an inprovenent of the cooling of the pre-chanber 14
and the conbustion chanber 12 and also of the conbustion

flame itself is realized. Thereby, the enmissions (NX) are

| onered. The provision of a cavity 40 realized by a common
first wall 20 and a common second wall 30 of the pre-

chanber 14 and the conbustion chanber 12 optinmizes the cool -
ing of the pre-chanber 14 and the conbustion chanber 12 and

the conbustion flane itself.
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It has to be noted, with "common" wall for a pre-chanber and
a main conbustion chanmber, a wall is neant that continues

al ong both chanber sections, the pre-chanber and the main
conbustion chanber. For exanple the commobn wall may be a sin-
gle sheet of metal pressed into the wanted form such that a
pre-chanber and a main conbustion chanber are built. The
first comon wall and the second common wall may have separa-
tors between each other but otherw se should not be joined
such that the cavity between the two walls would be bl ocked.
Over the whole length of the walls, the cavity should have a
width to let pass cooling fluid without major interruptions.
Specifically no larger areas of the two walls should touch or
shoul d be bonded to each other to form a blockage for the
cooling fluid.

Thus the two common walls with the cavity in between form a
doubl e skin pre-chanber |leading into a double skin conbustion
chanber .

Figure 3 shows schematically a cross-sectional side view of a
further conbustion apparatus 100 according to the present in-
vention. In this conbustion apparatus 100 a separation ele-
ment 44 is placed in the cavity 40 dividing the cavity 40 in-
to a first cavity 41 and a second cavity 42. The first cavity
41 is formed by the common first wall 20 and the separation

el enent 44 and the second cavity 42 is forned by the separa-
tion element 44 and the second common wall 30. At the up-
stream side of the first cavity 41 and the second cavity 42,
whi ch nmeans near the first device 10, the cavities 41, 42 are
connected with each other by a coolant comunicating pathway
45. The at least one first opening 21 is arranged at the
downstream end of the first cavity 41 and a fourth opening 23
is arranged at the downstream end of the second cavity 42.
Such a construction of a conbustion apparatus 100 enables a
very effective cooling of the comobn second wall 30 of the
pre-chanber 14 and the conbustion chanber 12. The upstream
sides of the first cavity 41 and the second cavity 42 are
these sides which are arranged around the pre-chanber 14. The
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cool ant can be introduced through the first opening 21 at the
downstream end of the first cavity 41. Thus the coolant can
flow through the first cavity 41, through the coolant comu-
ni cating pathway 45 into the second cavity 42 and from there
the heated up cool ant can be deduced. |Introducing oxidant

t hrough the second openings 22 into the cavity 40 enables a
faster flow of the heated up coolant through the second cav-
ity 42. Such a conbustion apparatus 100 ensures a very effec-
tive cooling of the common second wall 30 of the pre-chanber
14 and the conbustion-chanber 12. The coolant which is intro-
duced through the first opening 21 into the first cavity 41
can be oxidant from the same oxidant source which is intro-
duced into the channel 60. Alternative to that the cool ant
can be different to the oxidant which is introduced into the
channel 60. In this case it is possible to introduce relative
cold coolant into the cavity 40 to cool wall of the conbus-
ti on-chanber 12 and the pre-chanber, respectively. It is also
possible to introduce coolant through the fourth opening 23
into the second cavity 42. The coolant flows through the sec-
ond cavity 42, through the coolant communicating pathway 45
into the first cavity 41 and from there the heated up cool ant
can be deduced.
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Cl ai nms

1. A conbustion apparatus (100) conprising:

a conbustion chanmber (12) in which conbustion of a

fuel /oxidant mnix takes place;

a pre-chamber (14) located upstream of the conbustion chanber
(12)

a first device (100 for mixing a fuel with an oxidant, the
first device (10) located upstream of the pre-chanber (14);
wher ei n

the conbustion chanber (12) and the pre-chanber (14) conprise
a comon first wall (200 and a commobn second wall (30) spaced
to each other building a cavity (40);

the first wall (20) exhibits at least one first opening (21)
in the area of the conbustion chanber (12) for introducing a
coolant into the cavity (40);

a channel (60) for feeding the oxidant to the first device
(10), whereby the channel (60) is formed by a housing elenent
(70) of the conbustion apparatus (100) and the conmon first
wall (20) of the conmbustion chanber (12) and the pre-chanber
(14); and

wherein the at least one first opening (21) is located in the
area of the conbustion chanber (12), and wherein the first
wall (20) exhibits at |east one second opening (22) for in-
troducing the coolant into the cavity (40), wherein the at

| east one second opening (22) is located in the area of the
pr e- chanber (14) .

2. The conbustion apparatus (100) according to claim 1,
wherein the comon first wall (200 and the common second wall

(30) have the sanme shape.

3. The conbustion apparatus (100) according to claim 1 or 2,
wherein the coolant is the oxidant flowing through the chan-
nel (60) and being introduced through the at |east one first
opening (21) and the at |east one second opening (22) into
the cavity (40).
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4. The conbustion apparatus (100) according to claim 1 to 3,
wherein the second wall (30) exhibits at least one third
opening (31) for outputting the coolant from the cavity (40)
to the conbustion chanber (12) and/or the pre-chanber (14)

5. The conbustion apparatus (100) according to any of the
claimte 1 to 4, wherein the first device (10) is arranged in
such a way that the coolant can be introduced from the cavity
(40) into the first device (10), wherein the first device

(10) is adapted for receiving the coolant from the cavity

(40)

6. The conbustion apparatus (100) according any of the clains
1to s, further conprising a second device (16) |ocated be-
tween the first device (100 and the cavity (40), the second
device (16) being adapted for outputting the coolant to the
first device (100 and/or the pre-chanber (14)

7. The conbustion apparatus (100) according to one of the
claime 1 to 6, further conprising a second device (16) |o-
cated in the cavity (40), the second device (16) being
adapted for outputting the coolant to the first device (10)
and/ or the pre-chanber (14)

8. The conbustion apparatus (100) according to claim 6 or 7,
wherein the second device (16) outputs the coolant radially
or axially into the pre-chanber (14) or outputs the cool ant

axially into the first device (10)

9. The conbustion apparatus (100) according to one of the
claimte 6 to 8, wherein the second device (16) conprises a

swirler, in particular a radial swirler or an axial swrler.

10. The conbustion apparatus (100) according to any one of
the clainms 6 to 9, wherein the first device (100 and the sec-

ond device (16) are integrally forned.
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11. The conbustion apparatus (100) according to any of the
clainms 1 to 10, wherein the first device (10) conprises a

swrler

12. The conbustion apparatus (100) according to any of the
clainms 1 to 11, wherein a separation element (44) is placed
in the cavity (40) dividing the cavity into a first cavity
(41) and a second cavity (42), the first cavity (41) is
formed by the first common wall (20) and the separation ele-

ment (44) and the second cavity (42) is formed by the separa-

tion elenent (44) and the second common wall (30), wherein at
the upstream side of the first cavity (41) and the second
cavity (42) the cavities (41, 42) are connected wth each
other by a coolant communicating pathway (45) , wherein the at
| east one first opening (21) is arranged at the downstream
end of the first cavity (41 and wherein a fourth opening

(23) is arranged at the downstream end of the second cavity

(42) or vice versa.

13. The conbustion apparatus according to any of the claim 1

to 12, wherein the coolant is an oxidant, in particular air.

14. A gas turbine engine conprising a conbustion apparatus
according to any one of the preceding clains.
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