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@ A ceramic burner for gas, particulariy for a hot-blast stove for a blast furnace.

@ Burner has parallel vertical supply ducts (1, 2) for the NN
two combustion components (gas and air). A first one (1) of N \’: ; 1 1M—p
said ducts opens upwardly at a first outlet (3) which is N
substantially oblong in plan view and the second (2) of said Q\
ducts opens at a plurality of second outlets (5a, 5b) which T 10
are located on either side of and above the first outlet (3), 50
the general discharge directions of the second outlets, (5a, ‘
5b) being oblique to that of the first outlet (3). )
The first outlet (3) has, as seen in plan view, a slot 5b Ba
Y™ shape and has, in its long sides, a plurality of recesses (8) a
which extend outwardly towards the second outlets (5a, 5b). b/

),

The second outlets (5a, 5b) are arranged alongside the said
m long sides of the first outlet (3) with the second outlets (5a,

L4
/ 8 3 / Y
5b) on one side opposite those on the other side. The re- /
m cesses (8) are, along the length of the first outlet (3), located
° alternately in said long sides and, on each said long side, / 7
1.

directed towards alternate ones (5b) of said second outlets
(5a, 5b).
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1.

"A ceramic burner for gas, particularly for a hot—blast'

stove for a blast furnace"”

This invention relates to a cefamic burner,
particularly such a burner for a hot-blast stove of a
blast furnace. The invention also relates to a hot-blast
stove having such a ceramic burner.

| A ceramic burner of a hot blast stove is located
in the combustion shaft of the stove. German patent‘

specification no. 1,803,984 illustrates a ceramic burner

having parallel vertical supply ducts for the two
components of combustion, namely combustioh-gas and

combustion air, wherein a first supply duct opens

upwardly at a substantially oblong first outlet and the
second supply duct opens at second outlets arranged in
two sets above and on either side of the first outlet,

the discharge directions of the second outlets being
oblique to that of the first outlet.

In burners for hot blast stoves, it is of major
importance that scarcely any combustible components of
the combustion gas should be left unburned. To avoid
nuisance to the environment, strict limitations are
imposed in this respect by the authorities in various
countries. On the other hand, it is also important that

the surplus of air for combustion should be kept as low
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as possible, in order to achieve the highest possible

temperature of the gaseous combustion products. To

"achieve both these aims, it is necessary for the

combustion components to be thoroughly and uniformly
mixed together as they leave the openings of the burner.
The above-mentioned German specification describes
a burner in which the first outlet has a wholly
rectangular shape, and the first set 6f second outlets
are located at a distance from those of the second set.
This causes the combustion ingredients discharged -from
the various outlets to flow through and alongside one
another, as a result of which they become mixed together.
It now appears that this mixing can be further improved.
It is the object of the present invention to
provide a burner which improves this mixing action and
the homogenisation of the gas/air mixture, so as to
achieve a more complete combustion of the combustion gas.
According to the invention, the first outlet has a
slot shape and has, in its long sides recesses located
opposite alternate ones of said second outlets on each
side, the second outlets on one side being respectively
opposite those on the other side. This arrangemeﬁt
produceé an entirely different flow pattern from that of
the design shown in German specification 1,803,984, The

flow-streams of the combustion component from the two
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3.

sets of secona outlets are no longer directed alongside
one another, causing them to penetrate the;floWestream_of
combustion component being discharged from the first
outlet; instead combustion component fromhthe second
outlets is now directed tbwards and along the flow-stream
of the combustion component from the first outlet. This
is because the outlets of the two sets are not located at
a distance from one another. Thorough mixing and
homogenisation is achieved through the presence of  the
recesses 1in éhe slot shape of the first éutlet. These
recesses cause intensive turbulence around the long sides
of the first outlet, resulting in a rapid and effective
mixing and homogenisation of the various currents of gas.
The mixing action in this instance isvtherefore achieved - ..
not so much by spraying various gas jets across one
another,'but by directing thin strata of gas towards one
another instead and causing them to diffuse at an
accelerated rate on account of increased turbulence.

This appears to produce a more settled flame
pattern with more complete combustion of the combustion
gas than has so far been possible using burners known
hitherto.

A further improvement 'in the formation of mixing
turbulence may be achieved if the second outlets located

between the above-mentioned alternate ones of said second
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outlets lie in planes extending outwards and upwards
obliguely away from the first outlet, the recesses in fhe
first outlet being formed by rectangular-section grooves
which extend upwardly to the first outlet in the side
walls of the first duct, said grooves extending obliquely
parallel to said planes from said first outlet so as to
intersect the respective said alternate ones of said
second outlets. In many cases, the known ceramic burners
are constructed of several separate refractory elements.
In order to keep down the costs of the apparatus, it is
generally attempted to construct the burner where
possible from refractory elements which differ as little
as possible in shape. It has been found that this may be
achieved very effectively when the recesses are provided
by grooves in this manner.

The shape of the flame, its stability, and the
completeness of combuétion of the combustion gas are
influenced among other things by the location of these
oblique planes and the directions in which the combustion
components are discharged in relation to one another.
Good results may be achieved if the oblique planes are
inclined at an angle B of 15 to 45° relative to the
vertical and wherein the discharge directions of the
second outlets are inclined at an éngle a of 30 to 700 to

this vertical direction. Preferred values are 35 to 400
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for angle «, and 25 to 300 for angle B.

It has appeared that a relatively simple‘and
effective construction may be achieved if the recesses
are square in shape as seen in plan view with a side

length equal to 25 to 40% of the width of the slot-shape

of the first outlet.

The preferred embodiment of the invéntion will now
Ee described by way of non-limitative example with
reference>to the accompahying drawings; in which:-

Fig. 1 illustrates, in plan view, thé tié of a |
ceramic burner in accordance with the invention,

Fig. 2 is a cross section along the line II-II in
Fig. 1 on an enlarged scale,

'Fig. 3 shows one side of the burner viewed in
perspecﬁive along the line III-III ih Fig. 1.

The installation and use of the illustrated
ceramic burner of the inventioh in the combustion shaft
of a hot-blast stove are cbmpietely in accordanceAwith
the state of the art, as described for example in German
patent specifiéation 1,803,984, Further description and
explanation about this is therefore supérfluous.

Combustion gas is supplied through'a‘central duct
1 in the burner tip 6 and.discharged at a firét outlet 3
into a combustion shaft of a hoﬁ—blast stove. The outlet

3 has an eiongéte slot—shépe, as seen in plan view. Two
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boundary surfaces 10_(see Fig. 2) of the burner tip
extend outwards and upwards at an angle from the outlet 3
to connect with the wall 11 of a combustion shaft which
is partly shown in Fig. 2 but not in Fig. 1. The
surfaces 10 are inclined at an angle B of 300 to the
vertical.

On each side of the supply duct 1, there is an air
supply duct 2 which diécharges via an obliquely extending
duct-section 4 into second outlets 5a and 5b.  These
second outlets are in two sets, one on each side of the
first outlet 3. Each set has outlets 5a alternating with
outlets 5b as explained further below. The discharge
angle of ‘these duct sections 4 through the outlets 5a and
5b is indicated in Fig. 2 as @, whereina is 360, The
outlets 5a are at the level of the planes 10.

The long side walls of the supply duct 1 has

grooves 7 of a square cross section which continue as

similarly shaped grooves 9 on reaching the surface of the
burner tip 6. The grooves 9 open into the duct sections
4 at the outlets 5b. This effectively results in the
outlets 5b being set back from the outlets 5a by an
amount equal to the depth of the grooves. Outlets 5a and
5b alternate with each other within each set of outlets
and furthermore occupy alternate positions in one set of

outlets relative to the other. The grooves 7 form a
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square recess, as seen in Fig. 1, in the outlet 3 at the
point where this outlet 3 discharges from suply duct 1;
As Fig. 1 shows, these recesses alternate from one side
of the outlet 3 to the other, in the longitudinal
direction of the outlet 3.

Fig. 3 illustrates the side of the burner in
perspective, from which the course of the grooves 7 and 9
and the recessed position of outlets 5b relative to
outlets 5a are clearly visible.

Fig; 1 illustrates how outlets 5a and 5b of one
set on one side of outlet 3 are each arranged in the same
plane (i.e. directly opposite) as an outlet 5a or 5b from
the other set on the other side of oﬁtlet 3. Air for
combustion discharged from these sets of outlets 5a and
5b does not therefore flow through the central gas
current but towards and along it. The particular dgsign
of the recesses 8 and the effectively recessed position
of outletg 5b, as indicated in the drawings, give rise to
an exceptionally turbulent transition layer between the
éurrents of gas and air, as a result of which more or -
less ideal homogenisation of gas and air is achieved over
a very short distance. This results in a stable flame
shape. and highly uniform and complete combustion of the
combustion gas without too large an excess of combustion

air.
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CLAIMS:

1. A ceramic burner for gas, for a combustion chamber
of a hot-blast.stove of a Blast furnace, having parallél
vertical supply ducts (1,2) for the two combustion components
(gas and air), a first one (1) of said ducts opening upwardly
at a first outlet (3) which is substantially oblong in plan
view and the second (2) of said ducts opening at a plurality
of second outlets (5a,5b) which are located on either side

of and above the first outlet (3), the general discharge
directions of the second outlets being oblique to that of the
first outlet,

characterised in that:

as seen in plan view, the first outlet (3) has a slot shape
and has, in its long sides, a plurality of recesses (8) which
extend outwardly towards the second outlets (5a,5b) which are
arranged alongside the said long sides of the first outlet
(3) with the second outlets on one side opposite those on the
other side, the recesses (8) being, along the length of the
first outlet, located alternately in said long sides and, on
each said long side, directed towards alternate ones (5b) of
said second outlets.

2. A burner according to claim 1 wherein the second
outlets (5a) located between said alternate ones (5b) of said

second outlets lie in planes (10) which extend obliquely

upwardly away from the first outlet (3) on the two sides thereof,

and the said recesses (8) are formed by rectangular-section
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grooves (7) which extend upwardly to the first outlet (3) in
the side walls of the first duct (1), said groéves (7) extend-
ing obliquely parallel to said planes (10) (at 9) from said
first outlet (3) so as to intersect the respective said
alternate ones (5b) of said second outlets.

3. A burner according té claim 2 wherein said oblique -
planeé (10) are each at an angle (B) in the range 15° to 45°
to the vertical and the discharge directions of said second
outlets (5a,5b) are each at an angle (&) in the range 30° to
70° to the vertical.

4, A burner according to claim 3 wherein .35° < a < 40°
and 25° < B < 30°.

5. A burner according to any one of claims 1 to 4
wherein said recessés (85 are square in shape as seen in plan
view and have a depth which is equal to 20 to 30% of the Width—

of the said first outlet (3).
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