
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

97
5 

51
3

A
2

��&����������
�
(11) EP 1 975 513 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
01.10.2008 Bulletin 2008/40

(21) Application number: 08152724.4

(22) Date of filing: 13.03.2008

(51) Int Cl.: �
F23R 3/28 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MT NL NO PL PT 
RO SE SI SK TR
Designated Extension States: 
AL BA MK RS

(30) Priority: 14.03.2007 IT TO20070193

(71) Applicant: Ansaldo Ricerche S.p.A.�
16161 Genova (IT)�

(72) Inventors:  
• Mori, Giulio

17100 Savona (IT) �
• Anissimov, Vyacheslav V. �

16161 Genova (IT) �
• De Oliveira Silva Parente, Joao Miguel

2795-136 Linda- �a-�Velha, Oeiras (PT) �

(74) Representative: Jorio, Paolo et al
Studio Torta S.r.l. 
Via Viotti, 9
10121 Torino (IT) �

(54) A premix burner for a gas turbine, in particular a microturbine

(57) A gas turbine premix burner (1) is provided with
a main annular duct (7) and a secondary annular duct
(24), which are concentric with respect to a longitudinal
axis (3) and have respective inlets (8, 25) for combustion
air and respective axial outlets (9, 26), which give out, in
use, into a combustion chamber (2); the main annular
duct (7) has an initial portion (10) housing a blading (12)

generating vortices and houses a plurality of pipes (39)
for feeding combustible gas into the main annular duct
(7); said pipes (39) are arranged about the longitudinal
axis (3) and downstream of the blading (12) and each
have at least one outlet hole (41), which has a radial
component with respect to the axis (40) of the pipe (39).
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Description

�[0001] The present invention relates to a premix burner
for a gas turbine, of the type described in the US patent
No. 6,374,615, on which the preamble of Claim 1 is
based.
�[0002] As is known, in premix burners the combustible
gas and the combustion air are mixed together before
entering the combustion chamber with a marked excess
of air with respect to the stoichiometric ratio in order to
maintain the emissions of nitrogen oxides at discharge
low.
�[0003] The need is felt to provide a premix burner for
microturbines, i.e., turbines that drive electric-�power gen-
erators with a power of between 10 and 500 kW, and to
use as combustible gas a low- �grade gas, for example a
synthesis gas (syngas), which derives from processes
of gasification of biomasses, of residue of refinery proc-
esses (asphalt, heavy oils), or of coal (the calorific value
of said gas could be equal to one fifth of the calorific value
of natural gas). In particular, the need is felt to use low-
grade combustible gases having a high percentage of
hydrogen without causing drawbacks in combustion,
such as, for example, self-�ignition or flash-�back.
�[0004] The aim of the present invention is to provide a
gas turbine premix burner that will enable the needs set
forth above to be achieved in a simple and inexpensive
way.
�[0005] Provided according to the present invention is
a gas turbine premix burner comprising: �

- a main annular duct and a secondary annular duct
concentric with respect to a longitudinal axis and
having respective inlets for combustion air and re-
spective axial outlets, which give out, in use, into a
combustion chamber; the main annular duct com-
prising an initial portion that is radial with respect to
said longitudinal axis and houses a blading gener-
ating vortices;

- a main line for feeding combustible gas into said main
annular duct so as to generate a premix flame in said
combustion chamber; and

- a secondary line for feeding combustible gas and
generating a diffusion flame with the combustion air
of said secondary annular duct;

characterized in that said main line comprises first pipes,
housed in said main annular duct about said longitudinal
axis and downstream of said blading and each having at
least one outlet hole with a radial component with respect
to the axis of the first pipe.
�[0006] The invention will now be described with refer-
ence to the annexed plates of drawings, which show a
non-�limiting example of embodiment thereof, and in
which:�

Figure 1 shows, in perspective view and with parts
in cutaway view, a preferred embodiment of the

premix burner of a gas turbine according to the
present invention; and
Figure 2 is a cross section according to a radial plane,
at an enlarged scale, of the burner of Figure 1.

�[0007] In Figure 1, designated as a whole by 1 is a
burner (shown with parts in cutaway view) for a gas tur-
bine defined by a microturbine (not shown). The burner
1 produces a premix flame in a combustion chamber 2,
extends along a rectilinear axis 3, coaxial to the chamber
2, and comprises a plate 4, which is substantially circular,
is orthogonal to the axis 3, and carries, on a front face 5
of its own, an annular duct 7.
�[0008] The duct 7 has: a radial inlet 8, through which
combustion air enters; and a substantially axial outlet 9,
through which a mixture of combustible gas and com-
bustion air gives out into the chamber 2.
�[0009] With reference to Figure 2, the duct 7 comprises
an initial portion 10, which extends radially towards the
axis 3 starting from the inlet 8 and is defined by an inter-
changeable ring 11, preferably constituted by two half-
rings set alongside one another in a radial direction. The
ring 11 comprises two annular plates 13, 14 parallel to
the plate 4 and a blading 12, referred to generally as
"swirler", which is set axially between the plates 13, 14,
is formed by so-�called "thin" blades and bestows a tan-
gential component and, hence, a vorticous motion on the
combustion air. The duct 7 then comprises an elbow-
shaped intermediate portion 15 and a final portion 16,
which ends in a position corresponding to the outlet 9
and defines a mean path converging towards the axis 3.
The portions 15 and 16 are defined by two walls 17 and
18 facing one another and having internal surfaces that
extend as prolongations of those of the plates 13, 14.
The plate 13 and the wall 17 are set alongside one an-
other and are set resting on the face 5, whilst the wall 18
ends with an annular fin 21 that covers the plate 14.
�[0010] The plate 4 carries a central cylinder 22, which
ends with a conical portion 23 diverging with respect to
the axis 3 and defining a so-�called "flame holder". The
inside of the cylinder 22 is empty, but could possibly
house a nozzle for combustible oil to be used as an al-
ternative to the combustible gas.
�[0011] The cylinder 22, the wall 17, and the plate 4
delimit with one another an annular duct 24, which is
concentric with the duct 7, receives combustion air
through holes 25 made along a circumference through
the plate 4, has an axial annular outlet 26 set flush with
the outlet 9, and houses the end 28 of a ignition device
29, which extends through the plate 4. In particular, the
end 28 is axially set back with respect to the outlet 26 so
that it is not substantially lapped by hot fumes. Further-
more, the air that flows in the duct 24 automatically cools
the end 28.
�[0012] With reference to the attached figures, the burn-
er 1 comprises two lines 31, 32 for supply of combustible
gas, comprising respective manifolds 33, 34, which re-
ceive the gas from respective pipings 35, 36.
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�[0013] The manifolds 33, 34 are axially resting on the
plate 4, on the opposite side with respect to the face 5,
are concentric with respect to one another, are fixed to
the plate 4 in a way not shown, and define radially with
respect to one another a space 37 in which the combus-
tion air flows towards the holes 25.
�[0014] The manifold 33 is radially external with respect
to the manifold 34 and communicates with the duct 7 via
a plurality of channels 38 defined by respective pipes 39,
which are angularly set at equal distances apart from one
another about the axis 3, are arranged downstream of
the blading 12, are fixed with respect to the manifold 33,
and extend through the plate 4 and the wall 17 along
respective axes 40 parallel to the axis 3. The channels
38 are axially blind, in so far as the pipes 39 end against
the wall 18, and have respective outlets defined, for each
pipe 39, by a series of holes 41 (Figure 2) axially aligned
with respect to one another and directed radially towards
the axis 3.
�[0015] The gas coming out of the holes 41 mixes with
the air of the duct 7 and causes the premix flame. The
duct 7 defines a convergent nozzle having a dimension,
along the axis 3, comprised between 85% and 95% of
the entire axial dimension of the duct 7. Just one final
portion of the duct 7 does not define part of the aforesaid
convergent nozzle; said final portion has a dimension,
along the axis 3, equal to the remaining part of the duct
7 (for example, 5 mm).
�[0016] In the aforesaid convergent nozzle, the dimen-
sion of the cross section of passage (i.e., the section
orthogonal to the mean path of the fluid between the in-
ternal surfaces of the duct 7) progressively decreases
starting from the inlet 8. The air and then the mixture of
air and gas are accelerated progressively up to the final
portion of the duct 7, where the cross section of passage
has a constant area or else is divergent. In this way, a
possible expansion of the mixture is limited to the final
portion of the duct 7, which is extremely short, so that
phenomena of over-�heating of the walls 17, 18 are pre-
vented in the portion 16 and advantages of a fluid-�dy-
namic type are experimentally encountered in the flow
of the mixture entering the combustion chamber.
�[0017] The acceleration of the fluid and, hence, the
profile of the duct 7 are established beforehand so as to
bestow upon the mixture, at the outlet 9, an axial speed
higher than the speed of flash-�back and so as to have a
time of passage in the duct 7 of the mixture shorter than
the time of self- �ignition of the mixture itself.
�[0018] The manifold 34, instead, is set along the axis
3, has a lateral recess 43 for passage of the device 29,
and communicates with the chamber 2 via a plurality of
pipes 44, which are set at equal angular distances apart
from one another about the axis 3, are fixed with respect
to the manifold 34, are arranged radially between the
holes 25 and the cylinder 22, and extend through the
plate 4 and in the duct 24 along respective axes 45 par-
allel to the axis 3.
�[0019] The gas coming out of the pipes 44 and the

combustion air coming out of the duct 24 generate a dif-
fusion flame, which is used as pilot flame for stabilizing
the premix flame, for ignition of the burner 1, and for the
partial loads. In particular, the pipes 44 have respective
axial outlets 46 that are set flush with the outlet 26 so
that no combustion pre-�chamber is envisaged for the dif-
fusion flame. There is thus avoided the need for additional
cooling systems that would be necessary for said pre-
chamber.
�[0020] In operation, it is possible to use in the burner
1 even a combustible gas defined by a low-�grade gas,
for example a syngas, having a relatively high percentage
of hydrogen, without causing drawbacks in combustion.
In particular, it is possible to convert the burner 1 so that
it will be able to use combustible gases having a calorific
value different from one another according to the avail-
ability: in particular, it is necessary to replace the blading
12 and/or the pipes 39. In order to perform said replace-
ment, the burner 1 is dismantled in a relatively simple
way by moving the plate 4 axially away from the duct 7
(consequently, by sliding the pipes 39 out of the duct 7)
and removing the ring 11 from the remaining part of the
duct 11. In other words, the burner 1 can be assembled
and disassembled in a relatively simple way thanks to
the characteristics and to the position of the plate 4 and
of the ring 11 so that the burner 1 and, hence, the char-
acteristics of combustion can be adapted to the charac-
teristics of the combustible gas available at inlet.
�[0021] Using combustible gas with high hydrogen con-
tent, the profile of the duct 7 and the configuration of the
pipes 39 enable prevention of undesirable phenomena
of combustion. The pipes 39 are set in an area where
vortex shedding is practically insignificant so that the
head losses are low in the area of introduction of the gas.
In addition, the fact of having the blading 12 set upstream
of the pipes 39 and the fact of envisaging holes 41 with
a radial component with respect to the axes 40 enable
optimal mixing of the combustible gas in the duct 7 with
the combustion air coming from the inlet 8, after the di-
ameter, number, and position of the holes 41 has been
appropriately set. At the same time, the configuration of
the outlets 9, 26 and 46 prevent entry of hot fumes into
the ducts 24 and 7.
�[0022] Furthermore, it is evident how the burner 1 has
contained dimensions and, hence, can be also used for
microturbines.
�[0023] Finally, from the foregoing description it is, ev-
ident that modifications and variations can be made to
the burner 1 described with reference to the attached
figures, without thereby departing from the sphere of pro-
tection of the present invention as defined by the annexed
claims.
�[0024] In particular, the profiles of the ducts 7 and 24
could be different from the ones shown.
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Claims

1. A gas turbine premix burner (1) comprising: �

- a main annular duct (7) and a secondary an-
nular duct (24) concentric with respect to a lon-
gitudinal axis (3) and having respective inlets (8,
25) for the combustion air and respective axial
outlets (9, 26), which give out, in use, into a com-
bustion chamber (2); the main annular duct (7)
comprising an initial portion (10), which is radial
with respect to said longitudinal axis (3) and
houses a blading (12) generating vortices;
- a main line (31) for feeding combustible gas
into said main annular duct (7) so as to generate
a premix flame in said combustion chamber (2);
and
- a secondary line (32) for feeding combustible
gas and generating a diffusion flame with the
combustion air of said secondary annular duct
(24);

characterized in that said main line (31) comprises
first pipes (39) housed in said main annular duct (7)
about said longitudinal axis (3) and downstream of
said blading (12), and having, each, at least one out-
let hole (41) with a radial component with respect to
the axis (40) of the first pipe (39).

2. The burner according to Claim 1, characterized in
that said main annular duct (7) comprises:�

- a convergent nozzle extending from the inlet
(8) of said main annular duct (7) and having a
dimension, along said longitudinal axis (3), com-
prised between 85% and 95% of the entire axial
dimension of said main annular duct (7); and
- a final portion, different from a convergent noz-
zle and having a dimension, along said longitu-
dinal axis (3), equal to the remaining part of the
entire axial dimension of said main annular duct
(7).

3. The burner according to Claim 1 or Claim 2,
characterized in that said first pipes (39) are
housed in said initial portion (10) and have respective
rectilinear axes (40) parallel to said longitudinal axis
(3).

4. The burner according to any one of the preceding
claims, characterized in that each said first pipe
(39) has a plurality of outlet holes (41) aligned axially
with respect to one another.

5. The burner according to any one of the preceding
claims, characterized in that said outlet hole (40)
is directed towards said longitudinal axis (3).

6. The burner according to any one of the preceding
claims, characterized in that said secondary line
(32) comprises second pipes (44), angularly set at
a distance from one another with respect to said lon-
gitudinal axis (3), having respective axial outlets (46)
set flush with the outlet (26) of said secondary an-
nular duct (24) and housed in said secondary annular
duct (24).

7. The burner according to any one of the preceding
claims, characterized by comprising a plate (4) car-
rying said main annular duct, traversed by said first
pipes (39) and defining axially said secondary annu-
lar duct (24).

8. The burner according to Claim 7, characterized in
that the inlet (25) of said secondary annular duct
(24) is distinct from that (8) of said main annular duct
(7) and is made through said plate (4).

9. The burner according to Claim 7 or Claim 8, char-
acterized in that said main line (31) and said sec-
ondary line (32) comprise respective manifolds (33,
34) concentric with respect to one another and axially
resting against said plate (4), on the axial side op-
posite with respect to said main annular duct (7).

10. The burner according to any one of Claims 7 to 9,
characterized in that said blading (12) forms part
of an interchangeable ring (11) coupled to said plate
(4).

5 6 



EP 1 975 513 A2

5



EP 1 975 513 A2

6



EP 1 975 513 A2

7

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 6374615 B [0001]


	bibliography
	description
	claims
	drawings

