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(57) Abrége/Abstract:

The invention relates to a device for a combustion chamber (1) In a gas turbine for controlling the intake of gas to the combustion
zone (10, 11) of the combustion chamber. The device comprises a control element (12) which Is arranged outside the
combustion chamber and which in turn comprises a means (13) for covering at least one inlet to the combustion zone, the cover
means being displaceable in relation to the combustion chamber. The device further comprises a means (16) connected to the
cover means for supporting the control element. The means of support (16) iIs accommodated in a structure (4) at the rear of the

combustion chamber (1).

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191

q y
\;
L-
Ak -
:. ) L LR TR L Ll Rl bl il

— e R
VT OOON LIS I OIS,
. :w\\'\\\\\}\\\\*:'

N%

=
»

A'drAm

= o=
a7

o

B

.

'

e
ok [ [ f
RO . e s
. M "c'-'-.n:‘-:{\: .«me . m s
.
.

it
- Ay
gy
' /Il¢
ATY
4y

A7 /7]
o~



CA 02467334 2004-05-12

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date (10) International Publication Number
30 May 2003 (30.05.2003) PCT WO 03/044433 Al
(51) International Patent Classification”: F23R 3/26 (74) Agent: FROHLING, Werner; Volvo Technology Corpo-
ration, Corporate Patents, CTP, 06820, Sven Hultins Gata
(21) International Application Number: PCT/SE02/01854 9c, S-412 88 Goteborg (SE).

(22) International Filing Date: 10 October 2002 (10.10.2002) (81) Designated States (national): AE, AG, AL, AM, Al, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,

CZ, DE, DK, DM, DZ, EC, EE, ES, F1, GB, GD, GE, GH,

(25) Filing Language: Swedish GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,
o , LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
(26) Publication Language: English MX. MZ. NO, NZ. OM. PH. PL. PT. RO. RU. SD. SE. SG.
SI, SK, SL., TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
(30) Pl‘iOl‘ity Data: VC, VN, YU, ZA, ZM, ZW.
0103860-3 20 November 2001 (20.11.2001) SE
(84) Designated States (regional): ARIPO patent (GH, GM,
(71) Applicant (for all designated States except US): VOLVO KE, LS, MW, MZ, SD, SL., SZ, TZ, UG, ZM, ZW),
AERO CORPORATION |[SE/SE]; S-461 81 Trollhittan Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
(SE). European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK,
(72) Inventors; and TR), OAPI patent (BF, BJ, CE, CG, CI, CM, GA, GN, GQ,
(75) Inventors/Applicants (for US only): JONSSON, Bertil GW, ML, MR, NE, SN, TD, TG).

[SE/SE]; Amiralsviagen 71, S-237 32 Bjarred (SE). JO-
HANSSON, Patrik [SE/SE]; Bjornvaktarevigen 22, S-461 Published:
59 Trollhittan (SE). —  with international search report

[Continued on next page/

(54) Title: A DEVICE FOR A COMBUSTION CHAMBER OF A GAS TURBINE

== .w S

\
§
(D \
2 R
....... \ LY & ™
N %
y
/ <ol J
‘ k\\\\\u\\\\\\\\“ "I, “’
—— e — ‘ "‘_“‘IIII'T-GIIIIIIIII 73 ! g
) ) ] ] ] i i ) ) h..__ﬁ rll/"'f:,fl/llil#
\\\\\\\\\\\\\\‘ —ir b ﬂ /

).
|'
: \ .,,'

\-11

(57) Abstract: The invention relates to a device for a combustion chamber (1) in a gas turbine for controlling the intake of gas to
the combustion zone (10, 11) of the combustion chamber. The device comprises a control element (12) which is arranged outside
the combustion chamber and which in turn comprises a means (13) for covering at least one inlet to the combustion zone, the cover
means being displaceable in relation to the combustion chamber. The device further comprises a means (16) connected to the cover

a means for supporting the control element. The means of support (16) is accommodated in a structure (4) at the rear of the combustion
chamber (1).
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A device for a combustion chamber of a gas turbine

BACKGROUND OF THE INVENTION AND DESCRIPTION OF THE PRIOR

ART

The present 1nvention relates to a device for a

combustion chamber of a gas turbine for controlling the

intake of gas into the combustion zone of the combustion

chamber, the device comprisiﬁg a control element which

1s arranged outside the combustion chamber and which in

turn comprises a first means of covering at least a

first inlet to the combustion zone, the said means being

displaceable 1in relation to the combustion chamber, and

-

The cover means.

a means of supporting the control element connected to

The term gas turbine relates to a unit which comprises

together with a combustion chamber. Gas

at least one turbine and a compressor driven thereby,

turbines are

used, for example, as engines for vehicles and aircraft,

as prime movers for ships and in electricity-generating

power statlons.

The gas dellvered to the combustion chamber by way of

the inlet 1s wusually air, but other gases are also

conceivable.

One or more fuel distributors or fuel injectors are

arranged in the combustion chamber. The term combustion

zone relates to a section in proximity to and at least

substantially in front?o; the fuel distributor(s) in the

longitudinal direction of ‘the combustion chamber. The

compustion zone 1is in ‘turn usually divided up into
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primary zone and dilution zone in the direction away

from the fuel distributor.

In order to be able to bring about combustion with low

emlssions, 1t 1s desirable to have the facility for

controlling the temperature in the primary zone of

the

combustion chamber, so that it lies within a certain

range. This 1is achieved by using various types of

control device to control the air flow whilst it is

being delivered to the primary zone and/or the dilution

Z0ne,

US 4,944,149 describes a device for a combustion chamber

for controlling the air intake to the dilution zone of

the combustion chamber, with the object of reducing NOx

emissions. The device comprises a rotatable ring, which

extends around the combustion chamber in the intended

dilution =zone thereof. The ring has a plurality of

F
p—tn

through-openings and the combustion chamber wall has

correspondingly shaped openings. By bringing the ring

openings over the openings in the combustion chamber

wall, ducts are formed for the air from the outside to

the 1inside of the combustion chamber. A temperature

—

sensor is provided for controlling the rotation of

the

ring. Due to the very high temperature around the

combustion chamber, the constituent parts of the device

are subject to great stress, which means that the device

has a relatively short service life.

-

SUMMARY OF THE INVENTION

An object of the invention is to provide a device

p—n

controlling the intake of air to a combustion chamber of

a gas turbine which creates the prerequisites

greater operating reliability than in the state of

for

-

roxr

the
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art. It 1s further intended to provide a device having

F

an increased service life.

This object 1s achieved in that the means of support are

5 accommodated 1n a structure at the rear of the

combustion chamber. Such a construction means that the

control element can be accommodated in a relatively cool

part of the gas turbine.

10 According to a preferred embodiment of the invention the

structure 1in which the means of support is accommodated

forms part of the combustion chamber cover. When the gas

turbine is 1n operation, the combustion chamber cover

gr—
aundd

has a considerably lower temperature than the wall of

15 the combustion chamber or the flame tube. The

temperature of the flame tube wall is usually 5 to 10

i

times higher than the temperature of the combustion

chamber cover.

20 According to another preferred empbodiment of the

—

invention the means of support is accommodated in the

sald structure at least largely concentrically in

—
p—

relation to the center line of the combustion chamber.

This creates the prerequisites for a simple and reliable

25 control of the control element.

According to another preferred embodiment of the

invention the means of support 1s accommodated in the

sald structure radially outside a pilot distributor to

30 the combustion chamber. The pilot distributor is usually

arranged so that it extends forwards from the combustion

chamber cover into the combustion chamber, along a

center line through the combustion Chamber. The pilot

distributor is therefore arranged in an opening through
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the combustion chamber cover in an extension of the

combustion chamber center line and the said opening 1is

therefore suitable for receiving the means of support.

According to another preferred embodiment of the

invention the first cover means has at least one recess,

which extends at least largely radially through the wall

thereof. This creates the prerequisites for a simple

and reliable control unit construction. The salid recess

in the cover means is preferably designed, together with

the said first inlet to the combustion chamber, to form

a continuous duct for the gas from a position outside

-

the combustion chamber to the inside of the combustion

chamber.

According to a further embodiment, which 1s a

development of the preceding embodiment, the first cover

g

means comprises at least two sets of the sald recesses,

and a first set of the said sets of recesses 1s arranged

at a distance from the second set of recesses 1in the

oy

longitudinal direction of the combustion chamber. The

prerequisites are thereby created for controlling the

air intake to two sets of so-called swirls 1in the

combustion chamber, which are arranged at a distance

P

from one another in the longitudinal direction of the

m—

combustion chamber. These swirls are a type 0L vortex

generator for the air and are formed by a plurality otf

1nclined wvanes.

p—

Further preferred embodiments of the invention and

advantages thereof are set out in the following

description and the patent claims.
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BRIEEF DESCRIPTION OF THE DRAWINGS

i

The invention will be described 1in more detail below

with reference to the embodiments shown on the drawilngs

attached, i1in which

—

FIG 1 shows a partially cut-away side view of the

combustion chamber of the gas turbine with the

control element in a first embodiment,

FIG 2 shows an enlarged side view of the control element

support on the combustion chamber cover,

FIG 3 shows a perspective view of the control element,

FTIG 4 shows a further side view of the control element
and 1in particular the control unit mechanism,

and

FIG 5 shows a schematic representation of a second

embodiment of the control element.

DETAIL

L]

D DESCRIPTION OF PR

L]

FERRED EMBODIMENTS

—
il

Fig 1 shows a partially cut away side view of a

combustion chamber 1. The combustion chamber represents
a so-called low-emission combustion chamber. The

combustion chamber comprises a pilot distributor 2,

which 1is arranged centrally, and a plurality, for

example five maln distributors 3 arranged around the

pilot distributor 2. The inside of the combustion

chamber 1 is defined by a combustion chamber cover 4, a

flame tube 5 and a section 6, arranged Dbetween the

combustion chamber cover 4 and the flame tube 5, for

the inlet of air to the inside of the combustion

chamber 1.

The pilot distributor 2 and the main distributors 3 are

arranged in the combustion chamber cover 4 and open out

=

into the inside of the combustion chamber 1. Three so-

called swirls 7-9 are arranged in the air inlet section

PCT/SE02/01854
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6. These swirls 7-9 are a type of vortex generator for

the inlet air and are formed by a plurality of inclined

vanes arranged in an annular shape. The swirls 7-9 are

intended to force the inlet air to rotate, which means

> that when it enters the inside of the combustion chamber
it 1s impelled radially outwards. The hot combustion

gases thereby recirculate towards the center and are

responsible for a continuous re-ignition of the fuel.

The air inlet section 6 more specifically comprises a

10 primary swirl 7, a secondary swirl 8 and a tertiary

swirl 9. The primary swirl 7 is arranged centrally for

guiding the air to or around the pilot distributor 2.

I'he secondary swirl 8 is arranged around the main

distributors 3 for guiding the air to or around the

I

15 latter. The tertiary swirl 9 is arranged in front of the

secondary swirl 8 in the longitudinal direction of the

combustion chamber 1.

The fuel to be used is in liquid form. Low emissions can

20 be achieved when the fuel is burnt in gaseous form,

higher emissions occurring when the fuel is burnt in

-

droplet form. The emissions are made up, for example, of
CO, NOx and unburned HC.

2> The main distributors 3 are used in normal operation

p—

and are designed for combustion of the fuel in

vaporized form. The pilot distributor 2 is designed to

heat up the combustion chamber 1 when starting up a

cold engine, so that it is then possible to produce a

30  working flame with the main distributors 3. The fuel

from the pillot distributor 2, on the other hand, is

burned in liquid form, in the form of droplets.
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The combustion zone of the combustion chamber 1 is

usually divided into primary zone 10 and dilution zone

11 in the direction away from the fuel distributors.

A control element 12, see also figure 3, is arranged

outside the combustion chamber 1 and interacting with

)

the 1nlets to the said swirls 7-9 with the object of

controlling the temperature inside the combustion

chamber. The control element 12 is more specifically

designed to guide the air flow as it is being delivered
to the primary zone and/or the dilution zone. The air

flows 1in a space 36, or a duct, which is situated

radially outside the combustion chamber 1. By means of

the control element 12 the air can be guided to the

inlet to the swirls 7-9 and/or to a number of dilution

holes 33 downstream.

The control element 12 comprises a first means 13 for

covering at least a first inlet to the combustion =zone,

see also figure 3. The first cover means 13 is in the

gy

shape of a ring or sleeve, which extends around the

first inlets to the secondary and the tertiary swirls

8,9. The ring 13 1s provided with two sets of recesses

14,15. Each of the sets 14,15 comprises a plurality of

recesses 1n the form of through-openings, which are

arranged at a distance from one another in the

circumferential direction of the ring. A first set of

recesses 14 is arranged at a distance from the second

set of recesses 15 in the axial direction of the ring.

The control element 12 is designed to be set to two

1imit positions corresponding to the inlet fully closed

and inlet fully open, and to be continuously adjustable

in positions between the limit positions for partial

closure of the inlets.
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The control element 12 further comprises a means 16,

connected to the ring 13, for supporting the control

element, see also figure 2 and 3. The means of support

16 has a circular cross-sectional shape and more

specifically the shape of a tube, or a sleeve. The

=

center line of the circular means of support 16 and the

center line of the annular, first cover means 13

o~
S

coincide. The means of support 16 is further offset in

an axial direction in relation to the first cover means

13. The circular means of support 16 has a smaller
outside diameter than the annular, first cover means 13

and they are connected to one another by a spoke

structure 17. The spoke structure 17 extends in a plane

gr—

at right angles to thé center line of the control

element 12. The air to the primary swirl 7 1is 1intended

F
p—

to flow in through the openings between the spokes of

the spoke structure.

The control element 12 further comprilises an annular

section 18 having a smaller diameter than the ring 13,

see also figure 3. The annular section 18 1is arranged

radially inside the ring 13. The annular section 18 1is

provided with a third set of recesses 19 and is intended

for controlling the inlets to the primary swirl 7.

The means of support 16 1s aécomodated in the

combustion chamber cover 4, which i1is arranged at the

rear of the combustion zone of the combustion chamber 1,

see figure 2. This means that the means of support 1is

accommodated in a relatively cool part of the gas

turbine. In a normal operating situation the temperature

can reach 150° in the combustion chamber cover and 800°

in the combustion chamber wall near the swirls 7-9. The
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control element 12 is more specifically accommodated

radially outside the pilot distributor 2. The means of

support 16 for the control

element 12 extends around the

pilot distributor 2 and 1s supported against the

combustion chamber cover 4

20. The support comprilses

That 1s to say there 1s

by its radially outer surface

slide or roller bearings 21.

a gap between the means of

support 16 and the pilot distributor 2.

The combustion chamber cover 4 contains a section 22 of

insulating material. The

fact that the insulating

section 22 is arranged between the bearing 21 and the

outlets of the fuel distributors 2, 3 means that the

area of the support is relatively cool.

The swirls 7-9 are fixed to the combustion chamber cover

I i)

by a
The fact that the control

fastener 23 in the form of a bolt, see figure 1.

element 12 and the swirls 7-9

are respectively supported in and connected to the same

structure (the combustion chamber cover) means that they

can be centered in relation to one another with great

accuracy and any thermal expansion problems can be

minimized. This dimproves

accurate control.

A control mechanism 24

the facilities for highly

is shown 1in figure 4. The

control mechanism 24 comprises a first rotatable arm

25, which extends through

the combustion chamber cover

4. A second arm 26 is fixed to the first arm 25 at an

F

inner end thereof and

therefrom. The second arm

end. The said pin 27 1is

extends at right angles

26 has a pin 27 at its free

arranged 1n a groove 238, see€

also figure 3, in the control element 12 and more

e B |
S

specifically in the spok

e structure 17. The control
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mechanism further comprises an adjusting device 29,

which 1s coupled to the first arm 25 on = rear side of

the combustion chamber cover 4 relative - to the

combustion chamber 1. The adjusting device 29 is

designed for turning the arm 25, so that the control

element 12 1is thereby also turned. Alternatively the

turning function can also be achieved by means of a

linkage system. The adjusting device 29 in this

instance comprises an electric motor, but may also

consist of a hydraulic or pneumatic adjusting device.

Figure 5 shows a second embodiment of the control

I

element 127, which 1s a wvariant of the first

embodiment. The control element 127 accordlng to the

second embodiment differs from the control element 12

according to the first embodiment in that the control

element 12’ comprises a further, second cover means 30

in the form of a ring or sleeve, see dashed marks. The

second cover means 30 is arranged around the flame tube

5 of the combustion chamber 1 at a distance from the

8.

first cover means 13 in the longitudinal direction of

the combustion chamber 1 and more specifically in the

gr—y

dilution zone 11 of the combustion chamber.

The annular cover means 30 has a set of through-

openings 32, which are arranged at a distance from one

another 1in the circumferential direction of the ring

priy

and are intended to interact with g2 number of other

inlets 33 to the combustion chamber in the form of so-

called dilution holes.

The ring 30 is connected to the ring 13 by at least one
link 31.

exXtended section 34, 35, which extend towards one

]
Py

ach of the rings 13,30 has at least one

[
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another. These extended sections 34,35 are connected to

one another by the linkage 31.

g

The second embodiment of the control element 1s

particularly advantageous 1if it 1s intended to
redistribute the air between primary and dilutlon zone
with a slight variation in the overall pressure

pa

gradient. The openings in the rings 13,30 are offset in

relation to their corresponding inlet 1n such a way

that when control adjustment occurs the swirl inlets to

the swirls 7-9 are exposed whilst the dilution holes 33

fact that the
ring 30 is connected by the linkage 31 to the ring 13

.y

are covered over, and vice versa. The

furthermore means that the lower part of the flame tube

5 is permitted to move somewhat away from the center

without the parts impinging on one another.

The invention must not be regarded as being limited to

the exemplary embodiments described above, a number orf

further variants and modifications being feasible

without departing from the scope of the following

patent claims.

The means of support 16 described and the first cover

means 13 comprise a ring or tube of continuous

circumference, but the scope of the invention also

encompasses those of broken circumference. NOr are any

gr—

holes necessary in an axial direction for the means OL

support 16, which can also feasibly be formed by a solid
shaft.

The control element 12 can also be arranged so that it

is displaceable in an axial direction instead of being

PCT/SE02/01854
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rotatable about the center line of the combustion

chamber.

The spoke structure 17 of the control element 12 must

only be regarded as one example and may be replaced,

for example, by some other type of wall structure or

framework having through-holes or openings.

Furthermore, the low—emission combustion chamber

described above must only be regarded as an example of

an application and in no way limits the scope of the

invention.
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CLAIMS

1 A device for a combustion chamber (1) 1n a gJdas

rurbine for controlling the intake of gas to the

5 combustion zone (10,11) of the combustion chamber, the
device comprising a control element (12, 12’) arranged
outside the combustion chamber which in turn comprises a
first means (13) for covering at least a first inlet tO
+rhe combustion zone, which cover means is displaceable

10 in relation to the combustion chamber, and a means (16)
of support for the control element which is connected toO
the cover means,

characterized in that

trhe means of support (16) 1s accommodated 1n a
15 structure (4) at the rear of the combustion chamber (1)
and that the means of support (16) is accommodated 1n
the said structure at least largely concentrically with

rhe combustion chamber center line.

20 9  The device as claimed 1in claim 1,
characterized in that
rhe structure (4) in which the means of support (16) is

accommodated forms at least part of the combustion

chamber cover.
25

3. The device as claimed in claim 1 or 2,
characterized in that
the means of support (16) is accommodated in the said

structure radially outside a pilot distributor (2) toO
30 the combustion chamber.

4. The device as claimed in claim 3,

characterized in that

CA 02467334 2004-05-12 AMENDED SHEET
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rhe means of support (16) extends around the pilot

distributor (2) and that the means of support 1s

supported against the structure by its radially outer

gurface (20).

5
5 The device as claimed in any of the preceding claims,
characterized in that |
rhe means of support (16) has a circular cross-sectional
shape.

10

6 The device as claimed in any of the preceding claims,

characterized in that

the first cover means (13) has at least one recess

(14,15) which extends at least largely in a radial
15 direction through the wall thereotf.

7  The device as claimed in claim 6,

characterized in that

rhe said recess (14,15) in the £irst cover means (13) is
first inlet to the

20 designed, together with the said
combustion chamber, to form a through-duct for the gas

from a position outside the combustion chamber to the

inside of the combustion chamber.

25 8  The device as claimed 1n claim 7,

characterized in that
the first cover means (13) comprises at least two sets
of the said recesses and that a first set of the said

(14) is arranged at a distance from the
longitudinal

sets of recesses
30 cecond set of recesses (15) in the

direction of the combustion chamber.

9. The device as claimed in any of claims 6 to 8,

AMENDED SHEET

CA 02467334 2004-05-12
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characterized in that

the control element (12,12') comprises an annular cover
section (18) for <covering further inlets to the
combustion zone of the combustion chamber (1), that the

cover section (18) is arranged at a lesser distance from

+rhe center line of the control element than the first

cover means (13), and that the cover section (18) 1s

provided with at least one recess (19).

10. The device as claimed in any of claims 6 to 9,
characterized in that
rhe first cover means (13) is in the shape of a ring

with the said recess (14,15) extending through the wall
of the ring.

11. The device as claimed 1n any of the preceding

claims,

characterized in that

the first cover means (13) 1s rotatable in relation toO

rhe combustion chamber wall.

12 . The device as claimed in any of the preceding

claims,
characterized in that

rhe means of support (16) and the first cover means (13)

are fixed to one another.

13. The device as claimed 1n any of the preceding

claims,
characterized in that

rhe control element (12,127) 1s rotatable in relation toO

rhe radially outer structure (4).
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14. The device as claimed 1in any of the preceding

claims,
characterized in that
rhe first cover means (13) 1s arranged at a dJreater

5 radial distance from a central axis through the control

clement (12,12’) than i1s the means of support (16).

15 The device as claimed 1n any of the preceding

claims,

10 characterized in that

rhe said first inlet in the combustion chamber wall,
which the control element (12) is intended tO control,
forms a gas inlet to at least one swirl (8,9) arranged

in the combustion chamber.
15

16. The device as claimed 1in any of the preceding

claims,

characterized in that

the control element (127) comprises a second cover means
20 (30), which is designed to cover at least a second 1inlet

(33) to the combustion zone, the second inlet belng

arranged at a distance from rhe said first inlet in the

longitudinal direction of the combustion chtamber (1) .

25 17 The device as claimed in claim 16,
characterized in that
rhe second cover means (30) has at least one recess (32)

which extends at least largely in a radial direction

through the wall thereot.

30
18 . The device as claimed in claim 17,

characterized in that

CA 02467334 2004-05-12 AMENDED SHEET




L PCT Int ti i Appli ' |
L ernationa lication | PCT/SE02 101854
23-10-2003
- 17 -
rhe said recess (32) in the second cover means (30) 1S
designed, together wilth rhe said second inlet (33) toO
+he combustion chamber, tTO form a through-duct foxr the
hamber tTO

gas from a position outside the combustion C

5 the inside of the combustion chamber.

19. The device as claimed in claim 17 or 18,

characterized in that

rhe second cover means (30) is in the shape of a ring

10 with the said recess (32) extending through the wall of

the ring.

20. The device as claimed in any of claims 16-19,

characterized in that
15 the second cover means (30) is rotatable in relation tO

the combustion chamber wall.

71 . The device as clalimed in claim 20,

characterized in that

20 the second cover means (30) is connected tO the first

cover means (13) by at least one arm (31,34,35).
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