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(57) Abstract: The present invention proposes a ceramic
burner (20) for use in a combustion chamber (12) of a
regenerative heat generator, such as a hot blast stove (10) of
a blast furnace. The ceramic burner (20) comprises a burner
feed chamber (21 ) with a partition wall (30) for dividing the
burner feed chamber (21 ) into a fuel chamber (24) and an air
chamber (28). The fuel chamber (24) has a fuel inlet (22) for
receiving combustible fuel and a fuel outlet (32) for feeding
the combustible fuel to a mixing zone (34). The air chamber
(28) has an air inlet (26) for receiving combustion air and an
air outlet (36) for feeding the combustion air to the mixing
zone (34). According to an important aspect of the invention,
the ceramic burner (20) further comprises a gastight metallic
fuel container (48) arranged in the burner feed chamber (21
), the fuel container (48) comprising the fuel chamber (24)
therein, a wall portion of the fuel container (48) forming the
partition wall (30) between the fuel chamber (24) and the air
chamber (23).
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Ceramic burner

Introduction

The present invention relates to a ceramic burner for use In a combustion
chamber of a regenerative heat generator, such as a hot blast stove of a blast

furnace.

The preheating of air for blast furnaces is conventionally carried out in adjacent
regenerative heaters known as hot Dblast stoves. Such stoves generally
comprise a combustion chamber and a heat-retention shaft. In case of an
Internal combustion chamber stove, the combustion chamber and the heat-
retention shaft are separated from one another by a wall constructed from
refractory bricks. In case of the use of a ceramic burner, such a ceramic burner
IS located In a bottom section of the combustion chamber. Combustion air and
combustible fuel, generally combustible gases, are supplied to the ceramic
burner and a mixture of the combustion air and fuel is burned Iin the combustion
chamber. The flue gases emanating from the combustion rise upwards Iin the
combustion chamber, are diverted via a cupola and then pass through the heat-
retention shaft filled with checker bricks. Heat from the flue gases is absorbed
by the checker bricks. The flue gasses which have now cooled down escape

the stove via an exhaust gas chamber and at least one discharge port.

Once the checker bricks have been heated to a sufficient temperature, the
supply of combustion air and fuel Is discontinued and air is blown through the
stove In the opposite direction. The air is heated as it passes through the heat-
retention shaft containing the hot checker bricks, diverted via a cupola into the
combustion chamber, where it leaves the stove via a hot blast outlet in the shell

of the stove to be fed to the blast furnace.

The ceramic burner generally comprises a fuel chamber for feeding the
combustible fuel supplied to the ceramic burner to a mixing region and an air
chamber for feeding the combustion air supplied to the ceramic burner to the

mixing region. The fuel and air chambers are usually separated from each other
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by means of a partition constructed from refractory bricks. At the outlet end of
the ceramic burner, the combustible fuel and the combustion air are mixed in
the mixing region to form a combustible mixture.

In order to ¢btain a good efficiency of the installation, it is important that the
5 combustion components are burnt as completely as possible before the hot flue

gas flows thmugh the heat-retention shaft. A lot of effort has gone into the

design of the outlet end of the ceramic burner so as to ensure good efﬁciéncy.;

However, one preblem associated with such ceramic burners, is the fact that,
hecause the ceramic burners are exposed to high temperatures and high
10 temperature differences, the refractory bricks contract and expand. With time,

this causes damage to the brick walls and reduced the lifetime of the ceramic
burner.

Another problem is the combpustible fuel, e.g. CO gas, leaking out of the fuel
chamber and causing a high concentration of CO in the exhaust gasses, This
15 problem is particularly present in stoves where the burner feed chamber and the
exhaust gas chamber are arranged next to each other in the bottom section of
the stove, with only a separation of refractory bricks between them. Due to the
porosity of the refractory bricks, such a separation of refractory bricks can never
be fully gastight, Leakage of fuel out of the fuel chamber, e.g. into the exhaust
20 gas chamber, 18 accentuaied by the ageing brick walls, The leakage of CQ gas

into the exhaust gas chamber and hence into the exhaust fumes causes the CO
concentration to be too high,

Furthermore, a ¢rossover of fuel or air between the fuel or air chanﬁbers in the
purner feed chamber causes a premature mixing, which may [gad {0 an
25 undesired and premaiure burmning of the mixture.

A crossover from the fuel chamber into the air chamber, and vice versa, may
cause uncontrolled damage to the refractory design and accelerate the
destruction of the refractory bricks.

US 4,097,362 discloses a gas light metallic fuel container arranged in the
30 burner feed chamber, the fuel container comprising the fuel chamber therein, a
wall partion of the fuel container forming the partition wall between the fuel
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chamber and the air chamber, thereby avoiding a crossover from the fuel

chamber into the air chamber, and vice versa.

Object of the invention

Consequently, an object of the present invention is to provide an improved
ceramic burner for use in a combustion chamber of a regenerative heat

generator, such as a hot blast stove.

General description of the invention

In order to achieve this object, the present invention proposes a ceramic burner
for use in a combustion chamber of a regenerative heat generator, such as a
hot blast stove of a blast furnace, wherein the ceramic burner comprises a
burner feed chamber with a partition wall for dividing the burner feed chamber
into a fuel chamber and an air chamber. The fuel chamber has a fuel iniet for
receiving combustible fuel and a fuel outlet for feeding the combustible fuel to a
mixing zone. The air chamber has an air inlet for receiving combustion air and
an air outlet for feeding the combustion air to the mixing zone. The ceramic
burner further comprises a gastight metallic fuel container arranged in the
burner feed chamber, the fuel container comprising the fuel chamber therein, a
wall portion of the fuel container forming the partition wall between the fuel

chamber and the air chamber.

The gastight metallic fuel container effectively prevents that the contents of fuel
chamber leaks into the air chamber, thereby avoiding a premature mixing
thereof. Also, the metallic fuel container is only insignificantly influenced by the
ageing of the installation. The metallic partition wall does not deteriorate in such
a way as to allow fuel to pass therethrough. The ceramic burner according to
the present invention and the regenerative heat generator comprising such a

ceramic burner therefore have a prolonged life.

The gastight metallic fuel container allows for the fuel chamber to be effectively

isolated from the air chamber within the burner feed chamber and from the

#1163299
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exhaust gas chamber, The burner feed chamber is divided into fuel and air
chambers, simply by installing the fuel container therein. The fuel chamber is
defined as being the space inside the fuel container and the air chamber is
defined as being the space outside the fuel container. More importantly, the
gastight metallic fuel container prevents any leakages of combustible fuel, such
as CO rich gas, from the fuel chamber into the exhaust gas chamber. The CO
content of the exhaust fumes is thereby not unnecessarily high.

According to the invention, the partition wall is undulaled in a direction
parpendicular to the fuel flow towards the mixing zone. The undulated partition
wall pi'eferably forms fuel channels inside the fuel container and air channels
outside the fuel container, the aliemating fuel channels and air channels leading
the combustible fuel and the combustion air to the mixing zone. The undulated
configuration of the partition wall alflows for the fuel and air to reach into the
respactive other chamber, while still aimiding their mixing. In the region of the
partition wall, the fuel and the air are guided fowards the mixing zone in
alternate fuel and air channeis opening up Into the mixing zone. At the outlets of
the fuel and air chambers, the fuel and air are already premixed on entry into
the mixing zone. This provides for an improved mixing of the fuel and the air in
the mixing zone and hence for a better combustible mixture.

According to one aspect of the invention, the fuel container is suspended from a
metallic consiruction resting on a support rim of the combustion chamber, Such
a suspended arrangement of the fuel container in the burner feed chamber
allows to prolong the lifetime of the fuel container and hence of the ceramic
burner. Indeed, as the fuel container s exposed fo expansion and/or
compression effects with respect to the burner feed chamber, the fuel container
itself is free to expand or contract within the burner feed chamber, without being
exbosed to expansion and compression forces with respect to the bumer feed
chamber.,

The metallic construction can comprise a plurality of metal bars, which may
have a double T shaped cross-section.
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Advantageously, the suppart rim comprises a plurality of metal suppor plates in
the refractory brickwork of the combustion chamber for supporting the metallic
construction. The metal support plates can bé arranged so as 1o be moveably

—n 5
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resting on the refractory brickwork of the combustion chamber. Preferably, the
metal support plates are arranged in an interlocked configuration so as to resist

tensile stress. The metal support plates can be bolted together.

The fuel container can be screwed to the metallic construction. This allows for
the fuel container to be easily detached for maintenance or replacement if
needed. It should however be noted that it is not excluded to connect the fuel
container to the metallic construction in a more permanent manner, e.g. through

welding.

According to one aspect of the invention, the fuel container comprises a plurality
of metal sheet elements, which are preferably screwed together to form the fuel
container. The fuel container can hence be constructed on site. Furthermore,
the access to the burner feed chamber need not be as big as to fit the
completed fuel container through. The access can be kept relatively small.
Another advantage of such a construction is the fact that, should a portion of the
fuel container be damaged, that portion can easily be detached for maintenance

or replacement, without having to dismantle the whole ceramic burner.

Preferably, the metallic construction and/or the fuel container and/or an inlet

duct of the fuel container are made from stainless steel.

According to a further embodiment of the invention, the ceramic burner may, In
addition to the fuel container, comprise a metallic air container, the air container
comprising the air chamber therein. Although the air container is not described
In detall herein, it will be understood that it may comprise the same features as
the fuel container, in particular concerning its construction and attachment

within the burner feed chamber.

Brief description of the figures

The present invention will be more apparent from the following description of a
not limiting embodiment with reference to the attached drawings. In these
drawings, wherein identical reference numerals are used to indicate identical or

similar elements,
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Fig.1: Is a schematic cut through a hot blast stove comprising a ceramic burner
according to the invention;

Fig.2: Is a perspective view of a fuel container of a ceramic burner according to
the invention; and

Fig.3: Is a perspective view of an assembly comprising the fuel container of

Fig.2 and a support structure for the fuel container.
Deftailed description with respect to the figures

Fig.1 shows a cut through a typical hot blast stove 10, comprising a combustion
chamber 12 and a heat-retention chamber 14 separated from one another by a
wall 16 constructed from refractory bricks. In a bottom section 18 of the
combustion chamber 12, a ceramic burner 20 is located. The ceramic burner 20
comprises a burner feed chamber 21 with a fuel inlet 22 for feeding combustible
fuel, generally gas, to a fuel chamber 24 of the burner feed chamber 21 and an
air inlet 26 for feeding combustion air to an air chamber 28 of the burner feed
chamber 21. The fuel and air chambers 24, 28 are separated from each other
by means of a partition wall 30. The fuel chamber 24 has a fuel outlet 32
opening up into a mixing zone 34. The air chamber 28 has an air outlet 36 also
opening up into the mixing zone 34. In the mixing zone 34, the combustible fuel
and the combustion air are mixed to form a combustible mixture, which is then

burnt In the combustion chamber 12 of the hot blast stove 10.

During operation of the hot blast stove 10, combustible fuel and combustion air
are fed to the ceramic burner 20 and the resulting combustible mixture is lit. The
flue gases emanating from the combustion of the combustible mixture rise
upwards In the combustion chamber 12, At the upper end of the combustion
chamber 12, the hot flue gases enter a cupola 38 which diverts them into the
heat-retention chamber 14 filled with checker bricks, schematically represented
by reference sign 40. As the flue gases pass through the heat-retention
chamber 14, the checker bricks 40 absorb heat from the flue gases. The
checker bricks 40 are maintained in the heat-retention chamber 14 above an

exhaust gas chamber 41 by means of a checker grid 42. The flue gasses, which
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have now cooled down escape the stove 10 via the exhaust gas chamber 41

through a discharge port 43.

Once the checker bricks 40 have been heated to a sufficiently high temperature,
the supply of combustion air and fuel Is discontinued and air is blown through
the stove 10 in the opposite direction. This air is heated as it passes through the
heat-retention chamber 14 containing the hot checker bricks 40. The heated air
IS then fed via the cupola 38 into the combustion chamber 12. The hot air finally
leaves the combustion chamber 12 via a hot blast outlet 44 to be fed into a blast

furnace (not shown).

According to an important aspect of the invention, the ceramic burner 20
comprises a gastight metallic fuel container 48, which Is arranged In the burner
feed chamber 21. A wall portion of the fuel container 48 forms the partition wall
30. The partition wall 30, which is metallic, forms a gastight barrier between the
fuel and air chambers 24, 28, thereby preventing any gas from leaking from the
fuel chamber 24 into the air chamber 28. More importantly, the gastight metallic
fuel container 48 also avoids that gas can leak from the gas chamber 24 to the

exhaust gas chamber 41 through the refractory brick wall 16.

The fuel container 48 can be more closely described by referring to figures 2
and 3. The fuel container 48 comprises a base portion 52, a first wall portion 54
conforming to the side wall of the burner feed chamber 21, a second wall
portion 56 forming the partition wall 30 and a top portion 58, the fuel chamber
24 being arranged in the fuel container 48. A first opening 60 is arranged in the
first wall portion 54 for connecting to the fuel inlet 22. The top portion 58
comprises a second opening 62 for feeding fuel from the fuel container 48 to the

mixing zone 34.

The second wall portion 56 Is undulated such that, in the region of the second
wall portion 56, alternate channels of air and fuel are led to the mixing zone 34.
This provides good mixing conditions for the air and the fuel. As can be seen
from Fig.2, the second wall portion 56 Is constructed from a plurality of metal
sheet elements 64 which are connected together. The first wall portion 54 and

the base portion 52 are preferably also constructed from such metal sheet
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elements 64. Such a construction, wherein the individual metal sheet elements
04 are connected together e.g. by means of screws, allows for the fuel

container 48 to be assembled on-site within the burner feed chamber 21.

A further important aspect of the present invention can be illustrated by referring
to Fig.3 and concerns the connection of the fuel container 48 in the burner feed
chamber 21. The burner feed chamber 21 is provided with a support rim (not
shown) on which rests a metallic construction 66. The metallic construction 66
serves as support structure for the fuel container 48. The top portion 58 of the
fuel container 48 Is connected to the metallic construction 66 in such a way that
the fuel container 48 is suspended from the metallic construction 66. The
suspended arrangement of the fuel container 48 in the burner feed chamber 21
protects the latter from any expansion or compression forces due to the

temperature difference. The life of the ceramic burner 20 is thereby prolonged.

The metallic construction 66 comprises metallic support plates 68 resting on the
support rim and a plurality of metal bars 70 arranged in parallel and resting on
the metallic support plates 68. The metal bars 70 may, as shown In Fig.3, have
a double T-shaped cross-section. The fuel container 48 can be connected to the
metallic construction 66 by means of screws. The fuel and air coming from the
fuel and air chambers 24, 28 pass between the metal bars 70 to reach the

mixing zone 34.

The fuel container 48 and the metallic construction 66 are preferably made from

stainless steel.
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36 air outlet
38 cupola
40 checker bricks
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fuel container
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top portion

first opening

second opening
metal sheet elements
metallic construction
metallic support plates

metal bars
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Claims

Ceramic burner for use in a combustion chamber of a regenerative heat

generator, wherein the ceramic burner comprises:

a burner feed chamber with a partition wall for dividing the burner feed

chamber into a fuel chamber and an air chamber

the fuel chamber having a fuel inlet for receiving combustible fuel and a

fuel outlet for feeding the combustible fuel to a mixing zone

the air chamber having an air inlet for receiving combustion air and an air

outlet for feeding the combustion air to the mixing zone

a gastight metallic fuel container arranged in the burner feed chamber,
the fuel container comprising the fuel chamber therein, a wall portion of

the fuel container forming the partition wall between the fuel chamber

and the air chamber
characterised In that

the partition wail is undulated in a direction perpendicular to the fuel flow

towards the mixing zone.

Ceramic burner according to claim 1, wherein the undulated partition wall
forms fuel channels inside the fuel container and air channels outside the
fuel container, the alternating fuel channels and air channels ieading the

combustible fuel and the combustion air to the mixing zone.

Ceramic burner according to claim 1 or 2, wherein the fuel container is
suspended from a metallic construction resting on a support rim of the

combustion chamber.
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Ceramic burner according to claim 3, wherein the metallic construction

comprises a plurality of metal bars.

Ceramic burner according to claim 4, wherein the metal bars have a

double T shaped cross-section.

Ceramic burner according to any one of claims 3 to 5§, wherein the
support rim comprises a plurality of metal support plates in the refractory
brickwork of the combustion chamber for supporting the metallic

construction.

Ceramic burner according to claim 6, wherein the metal support plates
are arranged so as to be moveably resting on the refractory brickwork of

the combustion chamber.

Ceramic burner according to claim 6 or 7, wherein the metal support

plates are arranged in an interlocked configuration.

Ceramic burner according to any one of claims 6 to 8, wherein the metal

support plates are bolted together.

Ceramic burner according to any one of claims 3 to 9, wherein the fuel

container is screwed to the metallic construction.

Ceramic burner according to any one of claims 1 to 10, wherein the fuel

container comprises a plurality of metal sheet elements.

Ceramic burner according to claim 11, wherein said metal sheet

elements are screwed together to form the fuel container.

Ceramic burner according any one of claims 1 to 12, wherein the metallic
construction and/or the fuel container and/or an inlet duct of the fuel

container are made from stainless steel.
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14. Ceramic burner according to any one of claims 1 to 13, further
comprising a metallic air container arranged in the burner feed chamber,

the air container comprising the air chamber therein.

15. Ceramic burner according to any one of claims 1 to 14, wherein the

combustible fuel iIs a combustible gas.

#1163331



CA 02684338 2009-10-16

PCT/EP2008/055360

WO 2008/135506

1/3

Fig. 1

SUBSTITUTE SHEET (RULE 26)



CA 02684338 2009-10-16
WO 2008/135506 PCT/EP2008/055360

2/3

48

54 4

22

Fig. 2

SUBSTITUTE SHEET (RULE 26)



CA 02684338 2009-10-16
WO 2008/135506 PCT/EP2008/055360

3/3

SUBSTITUTE SHEET (RULE 26)






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - abstract
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - abstract drawing

