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This invention relates to fluid fuel burners, and more
particularly to fluid fuel burners of the kind used in
flow-type gas generators. The latter are essentially
closed, unpacked reaction chambers, housing burners,
and are primarily used for the partial combustion of
fuels to produce valuable products, as for example, car-
bon monoxide and hydrogen useful in the synthesis of
hydrocarbons, oxygenated hydrocarbons and ammeonia.
The burner of this invention is also useful for the
production of acetylene.

For illustrative purposes, the apparatus of the inven-
tion shown on the attached drawings, is for use as a
burner for partial combustion of methane to form car-
bon monoxide and hydrogen. This reaction is well
known to the art, and in general is represented by the
following formula:

Obviously, other reactants could be used in burners
of this type. The particular reaction indicated only
typifies such processes.

Reaction temperatures of the order of 2500° to 3000°
F., or higher, may be experienced in this process. One
of the biggest problems encountered is to provide an
adequate cooling means to insure that the individual
burner elements are held at a sufficiently low tempera-
ture to prevent failure of the elements due to exposure
to excessively high temperature.

It is the primary object of this invention to provide
a burner structure for separately introducing and inti-
mately mixing a gasiform hydrocarbon and an oxygen-
containing gas, with adequate cooling means to permit
satisfactory burner operation over substantial time
periods.

It is a further object of this invention to provide an
efficient means for the introduction of steam into a
flow-type generator having an unpacked reaction zone.

While steam has been used in the past, in reactions
of this general type, it is wsually used with a liquid
rather than a gasiform hydrocarbon as the fuel. When
steam is introduced into the reaction zone, it usually
is mixed with the fuel in the supply line to the burner.
Steam is used to control the reaction temperature, and
serves also to increase the amount of hydrogen in the
product. Where, for example, natural gas (which is
principally methane) is used as the fuel, steam is gen-
erally not necessary for temperature control and suffi-
cient hydrogen for the hydrocarbon synthesis reaction is
already available from the hydrocarbon. The unexpected
results obtained from the injection of steam into an
unpacked reaction zome, in accordance with this inven-
tion, are thought to be of primary importance in this
art. The above and other objects of this invention will
be apparent from. the following description when read
in conjunction with the attached sheet of drawings, in
which:

Figure 1 is a top plan view of a preferred embodiment
of the burner structure of this invention,
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Figure 2 is a section on the line 2—2 of Figure 1,
Figure 3 is a section on the line 3—3 of Figure 1, and
Figure 4 is illustrative of one possible arrangement for
a plurality of the burners shown in Figures 1, 2, and 3.
Referring now to Figures 1, 2, and 3 of the drawings,
the burner head is indicated generally by the reference
numeral 10. A central passageway 11 is formed axially
through the burner head, and serves to convey oxygen-
containing gas through the burner to the flame area.
Immediately surrounding the central passage 11 is an
annular chamber 12 connected by a pair of radial pas-
sageways 13 and 14 to conduit means 15 and 16 for
supplying a coolant, such as water, directly to the cham-
ber 12, at the interior of the burner head and withdraw-
ing the same therefrom, respectively. Surrounding the
annular chamber 12 are a plurality of passageways 17

‘which serve to conduct fuel gas through the burner

head to the flame area.

As a means for supplying steam to the reaction zone,
there is a second annular chamber 18 within the burner
head and surrounding the passageways 17. The flame-
exposed side of chamber 18 is closed by an annulus 19,
The latter has a plurality of angularly disposed passage-
ways 20 of relatively small diameter, which link the
chamber 18 to the reaction zone. Water, supplied and
withdrawn through conduits 15 and 16, is admitted to
and withdrawn from the amnular chamber 18 through
passageways 21 and 22 respectively. Water, in passing
from the annular chamber 18 to the reaction zone
through passageways 20, is vaporized to steam. and in-
jected into the reaction zone with a substantial swirling
motion. The latter is apparently effective to provide
a protective blanket of steam between the flame and
the flame-exposed portion of the burner.

Referring now to Figure 4, a plurality of the burner
heads 1¢ are assembled in a straight line manner, and
may have refractory material 23 packed in between the
individual heads. Conduit means 24 may then be used
to supply the fuel gas and conduit means 25 will carry
the oxygen-containing gas to the burner head.

The presence of steam in an unpacked reaction zone
has been found to have a number of advantages. First,
the passage of water through chamber 18 provides cool-
ing, and the vaporization of water to form steam in
passing through the burner head, en route to the re-
action zone, provides additional cooling for controlling
the temperature of the burner head itself. Secondiy,
steam is distributed over the face of the burmer, pro-
viding a steam. blanket between the burner and the flame..
Thirdly, the controlled admission of steam to the reac-
tion zone can be used to control the temperature therein.
Fourthly, the mere presence of steam in the reaction
zone reduces the amount of carbon formed in the re-
action zone, and normally discharged with the product
gas. Fifthly, by sweeping the burner face with jets of
steam, the formation of hard carbonaceous deposits at
the face of the burner heads is reduced due to the me-
chanical cleansing action of the jets and to chemical
reaction between the steam. and carbon. Additionally,
the steam may, if desired, be directed into the path of
the reaction products to quench the reaction for the pro-
duction of acetylene, or partial oxidation products.

The term oxygen-containing gas as used herein, in-
cludes substantially pure oxygen, or oxygen-enriched air.

From the foregoing, it will be apparent to those skilled
in the art that this invention provides a greatly improved
method and apparatus for operation of a synthesis gas
flow-type generator, especially adapted for use with
natural gas or other fuel gas.

I claim:

1. A burner head for use in a synthetic gas generator,
said head having a flat surface exposed to the flame of a



2,894,569

3

reaction zone and having a central axial reactant passage-
way and a plurality of reactant passageways concentrically
disposed with respect thereto, all of said reactant pas-
sageways terminating in openings in said flame exposed
surface, said head including a first annular cooling cham-
ber located between said central axial passageway and
said plurality of passageways, and a second annular cool-
ing chamber located exteriorly of said plurality of pas-
sageways, means for providing a coolant to said cooling
chambers, said second cooling chamber being located
below said flame exposed surface, said head also includ-
ing a secries of passageways extending from said second
cooling chamber through said head and opening through
said flame exposed surface, each passageway of said series
being disposed at an acute angle with respect to the axis
of the burner and with respect to a radial plane of the
burner such that separate streams of steam are directed
tangentially into the reaction zone with substantial swirl-
ing motion about the axis of the burner head to provide
a coolant blanket between the flame of the reaction zone
and said flame exposed flat surface.

2. An annular type burner head, for use in a synthetic
gas generator, having a flame exposed flat surface with
openings which are the ends of passageways providing
reactants separately for said gas generation, said passage-
ways comprising a central axial passageway for the pro-
vision of one of said reactants and a plurality of passage-
ways spaced in concentric relationship thereto for pro-
viding the other of said reactants, cooling chambers for
said head comprising an inner chamber located between
said central axial passageway and said plurality of pas-
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sageways, and an outer chamber located concentrically
exteriorly of said plurality of passageways, means for
supplying coolant such as water to said chambers, said
outer chamber having outlets to said flame exposed sur-
face defined as passageways angularly disposed at an
acute angle with respect to the axis of the burner and
with respect to a radial plane of the burner to provide
coolant tangentially into the reaction zone with swirling
motion about the axis of the burner head to form a pro-
tective blanket of steam between the flame of the reaction
zone of said generator and said flame exposed flat surface:

References Cited in the file of this patent
UNITED STATES PATENTS

1,232,921 Hicks - ____ July 10, 1917
1,664,973 Eickworth ______________ Apr. 3, 1928
1,765,672 Hoff o __ June 24, 1930
1,881,359 JOnes . __ Oct. 4, 1932
1,962,113 Elmore oo ____________ June 12, 1934
2,043,867 Rave . ________ June 9, 1936
2,407,370 Hughey _____.________ Sept. 10, 1946
2,407,396 Gollin . ____________ Nov. 4, 1947
2,541,657 Lynchetal, ___________ Feb. 13, 1951
2,569,846 Cornell _ . __________ Oct. 2, 1951
2,719,184 Kosbahnetal. .__________ Sept. 27 1955
2,725,933 Gaucher _______________ Dec. 6, 1955
2,767,785 Eastmanetal ___________ Oct. 23, 1956
FOREIGN PATENTS
664,950 Germany ___.___________ Sept. 9, 1938



