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57 ABSTRACT 

A dual fuel burner assembly for a gas turbine engine 
has a fuel nozzle consisting of a central member in 
which ducts for the flow of liquid and gaseous fuel and 
a supply of air are formed and a shroud member. The 
outlets of the liquid fuel ducts communicate with the 
air supply ducts and the shroud member has a flared 
end formed with a number of equi-spaced slots which 
are aligned with the outlets of the gaseous fuel ducts. 
A supply of air is arranged to flow through the slots to 
stabilise the flow of gaseous fuel at low fuel flows. 
A heat shield is attached to the downstream face of 
the central member and the gap between the heat 
shield and the central member is in communication 
with the air supply ducts so that air can flow around 
the heat shield to prevent carbon deposition. 

3 Claims, 4 Drawing Figures 
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3,788,067 

FUEL BURNERS 

This invention relates to fuel burners and is con 
cerned with fuel burners for gas turbine engines which 
are capable of operating on two or more different fuels, 
i.e., a liquid fuel and a gaseous fuel. 
According to the present invention there is provided 

a burner assembly for a gas turbine engine, the assem 
bly including a fuel nozzle having a plurality of ducts 
arranged to receive liquid fuel and a plurality of ducts 
arranged to receive a gaseous fuel, a supply of air being 
arranged to impinge upon the gaseous fuel leaving the 
gaseous fuel ducts. 
The fuel nozzle may comprise a central member and 

a shroud member, the shroud member having a number 
of axial slots which aligned in the outlets of the gaseous 
fuel ducts. 
The liquid and gaseous fuel ducts may be formed in 

the central member and may be arranged alternately 
around the circumference of the central member. 
The central member may have a plurality of liquid 

fuel supply ducts, at least one of which is arranged to 
be coaxial with the central member, the remaining sup 
ply ducts being in communication with the liquid fuel 
ducts. - 

The liquid supply ducts comprise two portions, one 
portion extending axially parallel to the axis of the cen 
tral member, the other portion extending radially and 
in a downstream direction connecting the liquid fuel 
supply ducts with the liquid fuel ducts. 
The downstream ends of the central member and the 

shroud may be flared outwardly to give the desired fuel 
spray angle. 

Preferably the flared end of the shroud is formed with 
air slots which are aligned with the outlets of the gase 
ous fuel ducts, so that the air can impinge upon the gas 
eous fuel passing out of the gaseous fuel ducts. 
The shroud may also have further air supply slots 

which are in communication with the liquid fuel ducts 
in the central member to ensure substantially complete 
atomisation of the liquid fuel at all fuel flows. 

Preferably, a primary fuel nozzle and primary fuel in 
jector are retained in the central member, the primary 
fuel nozzle being secured to the central member and 
the primary fuel injector being biased by a spring 
against a shoulder on the primary fuel nozzle. 
The primary fuel injector may have a central bore in 

communication with the central liquid fuel supply duct 
in the central member, the bore being in communica 
tion with at least two radially extending outlet ducts, 
primary fuel being arranged to leave said two ducts and 
impinge against a frusto-conical deflecting face formed 
on the primary fuel nozzle. 
A heat shield may be secured to the downstream end 

of the central member and form a recess in combina 
tion with the central member, the recess being in com 
munication with the liquid fuel ducts so that air can 
flow into the recess and out around the heat shield to 
prevent the deposition of carbon. 
The present invention will now be more particularly 

described with reference to the accompanying draw 
ings in which, 
FIG. is a diagrammatic layout of a gas turbine en 

gine having one form of burner assembly according to 
the present invention, 
FIG. 2 shows a portion of the combustion apparatus 

of the engine shown in FIG. 1, 
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2. 
FIG. 3 is a section through the combustion apparatus 

shown in FIG. 2 and 
FIG. 4 is a composite end view showing a quarter sec 

tion A, a quarter end view and a half section B. 
In the drawings, FIG. 1 shows a gas turbine engine 10 

having compressor means 12, combustion apparatus 14 
and turbine means 16, the combustion apparatus com 
prising a number of circumferentially arranged com 
bustion chambers 18, each having a burner assembly 
20 mounted on a burner arm 22. 
Referring now more particularly to FIGS. 3 and 4, 

the burner arm has three ducts 24, 26 and 28 for the 
supply of fuel, the ducts 24 and 26 being for liquid fuel 
and the duct 28 for gaseous fuel. The duct 24 is for the 
flow of primary fuel and duct 26 is for the flow of main 
fuel. The burner assembly is screwed onto the arm 22 
at 30 and comprises a main liquid fuel nozzle 32 having 
shroud 34 with a flared skirt 36, a primary fuel nozzle 
38, a primary fuel injector 40 and a heat shield 42. 
The fuel nozzle 32 has eight circumferentially ar 

ranged equi-spaced axial ducts 44 which are connected 
to the main fuel duct 26, the ducts 44 being in commu 
nication with eight corresponding fuel jets 46. The 
main fuel can then pass into circumferentially spaced 
axial ducts 48 which are formed between the nozzle 32 
and the shroud 34. A central duct 50 for the flow of pri 
mary fuel to the injector 40 is provided in the nozzle 32 
and is connected to the duct 24 in the arm 22. Eight 
equi-spaced axial ducts 58 are machined in the nozzle 
32 for the flow of a gaseous fuel and each of the slots 
52 are connected to the duct 28 by means of a manifold 
54 and drillings 56. The further eight axial ducts 58 are 
located between the ducts 48, one duct 58 being lo 
cated between two adjacent ducts 48. Eight slots 60 are 
machined in the shroud 34 so that high pressure air can 
flow into the ducts 58 and atomise the main fuel flow 
ing out of the jets 46. Eight slots 62 are machined in the 
skirt 36 for the flow of high pressure air which is used 
to narrow the angle of the gaseous fuel at low gaseous 
fuel flow values. Eight apertures 64 connect the ducts 
58 with a recess 66 which is formed in the downstream 
end of the nozzle 32. 
The primary fuel nozzle 38 is screwed into the main 

fuel nozzle at 68 and retains the primary fuel injector 
40 which is biased in the downstream direction by a 
coil spring 70. A frusto-conical deflecting surface 69 is 
formed on the downstream face of the nozzle 38. The 
primary fuel injector 40 has a central bore 72 which is 
in communication with the duct 24 and two jets 74 
which are connected with the bore 72. Fuel passing out 
of the jets 74 is arranged to impinge against a frusto 
conical surface formed on the primary nozzle 38. The 
operation of the primary fuel nozzle and injector are as 
described in the copending U.S. application Ser. No. 
221,953 filed Jan. 31, 1972 by Denis Richard Carlisle 
and assigned to the same assignee (now abandoned). 
The heat shield 42 is attached to the main fuel nozzle 

32 by means of two screws 76 and the heat shield is 
keyed to the injector 38 by means (not shown) to pre 
vent rotation of the injector. 

In use, primary fuel passes out of the ducts 74 and im 
pinges against the deflecting surface to form two locally 
enriched zones of fuel. This particularly ensures that 
weak extinction does not occur and that anti-smoke re 
quirements are met. This particular portion of the 
burner assembly is described in detail in the aforemen 
tioned U.S. application Ser. No. 221,953. 
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The main fuel passes out of the jets 46 into the ducts 
58 where it is atomised by the high pressure air which 
flows into the duct through the slots 60. This arrange 
ment is particularly suitable for atomising the main fuel 
flow when the flow value is low. The high pressure air 
also flows into the recess 66 and around the heat shield 
42 to prevent the deposition of carbon. 
When it is required to run the engine on gaseous fuel, 

the liquid fuel supply is shut off and gaseous fuel is al 
lowed to flow through the ducts 48. During normal run 
ning the high pressure air which flows through the slots 
62 does not have any significant effect on the gaseous. 
fuel flow. However, at low gaseous fuel flows the air 
flowing through the slots 62 is used to narrow the gas 
angle and thereby stabilize the flame. 
We claim: 
1. A fuel burner nozzle for a gas turbine engine, the 

nozzle including a central member having a plurality of 
ducts arranged to receive liquid fuel and a plurality of 
ducts arranged to receive a gaseous fuel, said gaseous 
fuel ducts and said liquid fuel ducts being alternately 
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4 
arranged around the periphery of said central member 
and all of said ducts being at substantially the same ra 
dial distance from the center of said central member, 
and a shroud member surrounding the central member, 
the shroud member having a plurality of slots aligned 
with the outlets of the gaseous fuel ducts, the slots ex 
tending longitudinally in a direction parallel with the 
centerline of the nozzle. 

2. A fuel nozzle as claimed in claim 1 in which the 
downstream ends of the central member and the 
shroud member are flared outwardly to give the desired 
spray angle, the slots being formed in the flared end of 
the shroud. 

3. A fuel nozzle as claimed in claim 1 in which a heat 
shield is attached to the downstream end of the nozzle 
and forms a recess in combination with the central 
member of the nozzle, and in which air supply ducts are 
formed in the central member in communication with 
the recess. 
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