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(57) Abréegée/Abstract:

Disclosed Is a burner apparatus (S1) for combusting an air-fuel mixture comprising fuel and an oxidizing agent. The apparatus Is
provided with a partition member (8) that forms a partition In a manner such that an air-fuel mixture (Y) can pass through an ignition
region (R2) for igniting the air-fuel mixture (Y) and a flame stabilization region (R3) for maintaining combustion of the air-fuel mixture
(Y): the partition member (8) also adjusts the flow rate of the air-fuel mixture (Y) supplied by the ignition region (R2) to the flame
stabilization region (R3). The partition member (8) Is provided with a protruding portion (8a1) that protrudes out into an oxidizing
agent flow passage (1), and which holds back a portion of the oxidizing agent flowing through the oxidizing agent flow passage (1)
and guiding the same Into an intake passage region (R1). Thus, the disclosed burner apparatus can stabilize the combustion state
of an air-fuel mixture by supplying a sufficient amount of oxidizing agent to a combustion region, and also allows stable generation
of high-temperature gas.
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ABSTRACT

A burner device (S1) that burns a mixture gas of an oxidant and a fuel includes a
partition member (8) which air- permeably partitions an 1gnition region (R2) for 1gniting
the mixture gas (Y) and a flame retaining region (R3) for maintaining the combustion of
the mixture gas (Y), and which also adjusts the flow speed of the mixture gas (Y) supplied
trom the 1gnition region (R2) to the flame retaining region (R3), in which the partition
member (8) mcludes a protrusion portion (8al) that protrudes into an oxtdant tlow passage
(1) and that stops a part of the oxidant flowing through the oxidant flow passage (1) to
cuide 1t into a take-in passage region (R1). According to the burner device (S1), with a
sutticient amount of oxidant being supplied to a combustion region, 1t 1s possible to
stabilize a combustion state of the mixture gas and, moreover, to stably produce a

high-temperature gas.
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DESCRIPTION

BURNER DEVICE

TECHNICAL FIELD
[0001]

The present invention relates to a burner device that combusts a mixture gas of an

oxitdant and a fuel.

BACKGROUND ART
[0002]

In the exhaust gas from a diesel engine or the like, fine particles (particulate
matter) are included. There 1s apprehension that release of these particles into the
atmosphere may affect the environment. Therefore, in recent years, motor vehicles in
which a diesel engine or the like is mounted are provided with a filter for removing fine
particles in the exhaust gas (DPF: diesel particulate filter).

The tilter 1s formed of ceramic or the like that is a porous body with a plurality of
holes smaller than the fine particles. The filter prevents the fine particles from passing

therethrough, to thereby collect the fine particles.

10003]

However, use of such a filter for a Jong time causes the collected fine particles to

be accumulated, resulting in the clogging of the filter.

To prevent the clogging of the filter, a method such as shown 1n Patent Document
I 1s employed in which a high-temperature gas is supplied to the filter, to thereby combust

and remove the fine particles colleted n the filter.

[0004]

To be more specific, in Patent Document 1, a burner device 1s installed between a
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diesel engine and a filter. A mixture gas of an exhaust gas and a fuel 1s combusted to

produce a high-temperature gas. The high-temperature gas 1s then supplied to the filter,

to thereby combust fine particles.

CITATION LIST
[0005]

Patent Document 1: Japanese Unexamined Patent Application, First Publication

No. 2007-154772

10006]

In the aforementioned burner device, a fuel injected from a fuel injection device
is mixed with an exhaust gas or outside air supplied as an oxidant to produce a mixture
gas. The mixture gas is heated by an ignition device to not less than an i1gnition
temperature.  As a result, the mixture gas is burnt.  The flame produced by the
combustion is maintained, thereby leading to continuous combustion.

However, if the amount of the oxidant supplied to the combustion region 1s not
sufficient, there may be a possible decrease in ignitability or possible instability of

combustion state.

DISCLOSURE OF INVENTION
[0007]
The present invention has been achieved in view of the above problem, and has
an object to provide a burner device that supplies a sufficient amount of oxidant to a
combustion region, to thereby stabilize a combustion state of a mixture gas and, moreover,
to stably produce a high-temperature gas.
[0008]

To solve the above problem, the present invention adopts the foliowing.

10009 |

The first invention of the present invention is a burner device that combusts a
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mixture gas of an oxidant and a fuel, the device including: an oxidant flow passage
through which the oxidant flows; a pipe portion that has a hollow interior portion
connected to the oxidant flow passage; and a partition member that air- permeably
partitions the interior portion of the pipe portion into a take-in passage region of the
oxidant, an ignition region that ignites the mixture gas, and a flame retaining region that
maintains combustion of the mixture gas, in which the partition member includes a
protrusion portion that protrudes into the oxidant flow passage, and that stops a part ot the
oxidant flowing through the oxidant flow passage to guide into the take-in passage region.
[0010]

In the second invention of the present invention according to the first invention as
set forth above, the flame retaining region is arranged on a downstream side of the
protrusion portion.

[0011]

[n the third invention of the present invention according to the first or second

invention as set forth above, an area of the protrusion portion that 1s exposed 1n the

oxidant flow passage is 0.14 to 0.29S where S is a cross-sectional area of the oxidant flow

passage.

ADVANTAGEOUS EFFECTS OF THE INVENTION
[0012]

According to the present invention, the ignition region and the flame retaning
region are air- permeably partitioned by the partition member. This makes 1t possible to
adjust the flow speed of the mixture gas supplied form the ignition region to the tflame
retaining region. As a result, it is possible to adjust the flow speed of the mixture gas
supplied to the flame retaining region to a flow speed at which the combustion 1s
stabilized in the flame retaining region.

[0013]
To improve the ignitability in the ignition region and also to improve the stability

of combustion in the flame retaining region, it is required to take a sufficient amount of
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oxidant to the oxidant take-in passage. According to the present invention, a part of the
oxidant flowing through the flow passage of the oxidant 1s stopped by the protrusion
portion of the partition member to be guided to the take-in passage of the oxidant. Asa
result, according to the present mvention, it 1s possible to tmprove the 1gnitability in the
1gnition region and also to improve the stability of combustion in the flame retaining
region.

[0014]

Thus, according to the present invention, the 1gnitability of the mixture gas 1s
improved, and the combustion state of the mixture gas is stabilized. Therefore, it is
possible to stably produce a high-temperature gas.

In one aspect, the invention provides a burner device that burns a mixture
gas of an oxidant and a fuel, comprising:

an oxidant flow passage through which the oxidant flows: a pipe portion
that has a hollow interior portion connected to the oxidant flow passage; and a
partition member that air- permeably partitions the interior portion of the pipe
portion 1nto a take-in passage region of the oxidant, an ignition region that ignites
the mixture gas, and a flame retaining region that maintains combustion of the
mixture gas, wherein

the partition member comprises a center plate having a protrusion portion
that protrudes into the oxidant flow passage, and that stops a part of the oxidant
flowing through the oxidant flow passage to guide into the take-in passage region,
and a side plate that extends from the center plate and partitions the ignition region
and the flame retaining region, and wherein

a through-hole is formed at a central portion of the center plate, and a part
of the oxidant taking into the take-in passage region is supplied directly to the

flame retaining region through the through-hole.
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BRIEF DESCRIPTION OF THE DRAWINGS

10015]

FIG. 1 is a cross-sectional view showing a schematic structure of a bumer device

according to a first embodiment of the present invention.

FIG. 2 is a cross-sectional view of the burmer device according to the first

embodiment of the present invention, taken along the A-A line.

FIG. 3 1s a cross-sectional view showing a modification of the burner device

according to the first embodiment of the present invention.

FIG. 4A is a cross-sectional view showing a schematic structure of a burner

device according to a second embodiment of the present invention.

FIG. 4B is a cross-sectional view showing a modification of the bumer device

according to the second embodiment of the present mvention.

FIG. 5A 1s a cross-sectional view showing a modification of a center plate in a

burner device of the present mvention.

F1G. 5B 1s an enlarged cross-sectional view showing a modification of a

through-hole of the bumer device shown in FIG. SA.

FIG. 6 1s a cross-sectional view showing a modification of a fuel supply portion in

the burner device of the present invention.
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BEST MODE FOR CARRYING OUT THE INVENTION
10016}

Heremafter 1s a description of an embodiment of a burner device according to the
present invention with reference to the drawings. In the drawings described below, the
scale of each component has been suitably altered 1in order to make each component a
recognizable size.

[0017]
(First embodiment)

FIG. 1 1s a cross-sectional view showing a schematic structure of a burner device
S1 according to the present embodiment.

The burner device S1 1s connected to an exhaust port of a device for discharging
an exhaust gas, such as a diesel engine, arranged on an upstream side. The burner device
S1 mixes a supplied exhaust gas X (an oxidant) with a fuel and burns the mixture gas to
produce a high-temperature gas Z. At the same time, the bumer device S1 supplies the
high-temperature gas Z to a filter on a downstream side. The burner device S1 1s
arranged, for example, between the diesel engine and a particulate filter.

The burner device S1 includes: a supply passage 1 (an oxidant tlow passage), and
a combustion portion (a combustion region) 2.

[0018]

The supply passage 1 is a passage tor supplying the exhaust gas X, which is
supplied from a device such as a diesel engine, directly to the filter. The supply passage
1 is made of a cylindrical pipe whose first end portion is connected to the exhaust port ot a
device such as a diesel engine and whose second end portion is connected to the filter.

Through the supply passage 1, the exhaust gas X flows which functions as an oxidant in
the burner device S1.
[0019]

The combustion portion 2 is connected to the supply passage 1. Inside the

combustion portion 2, a part of the exhaust gas X flowing through the supply passage |
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and the fuel are mixed and burnt, to thereby produce a high-temperature gas. The
combustion portion 2 includes: a pipe portion 4; a fuel supply portion 3; an ignition device
7; a partition member 8; and a supporting air supply device 9.

[0020]

The pipe portion 4 is a tubular member that forms an outline shape of the
combustion portion 2. An interior portion of the pipe portion 4 1s hollow. As will be
described in detail later, the interior portion of the pipe portion 4 1s partitioned into an
exhaust gas passage region R1, an ignition region R2, and a flame retaining region R3 by
the partition member 8. The pipe portion 4 1s connected to the supply passage 1 in a
direction orthogonal to the direction in which the supply passage 1 extends.

[0021]

The pipe portion 4 has a horizontal cross-sectional shape of square. As shown
in FIG. 1, of the rectangular wall portion that constitutes the ptpe portion 4, an end portion
4al (a wall end portion) of a wall portion 4a positioned on the downstream side in the
flow direction of the exhaust gas X in the supply passage 1 1s arranged in the supply
passage 1.

Namely, in the burner device S1 of the present embodiment, the end portion 4al
of the rectangular wall portion 4a is arranged in the circular supply passage 1.

The end portion 4al of the wall portion 4a takes 1n a part of the exhaust gas X
(the oxidant) flowing through the supply passage 1, and supplies it directly to the tlame
retaining region R3.

[0022]

The fuel supply portion 5 includes: a fuel retaining portion 5a provided at a front
end of the ignition device 7; and a supply portion 5b for supplying a tuel to the fuel
retaining portion Ja.

The fuel retaining portion Sa may be formed of, for example, a wire mesh, a
sintered metal, metal fibers, a glass fabric, a ceramic porous body, ceramic fibers, pumice,
or the like.

(0023]
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The 1gnition device 7 has its front-end portion surrounded by the fuel retaimning
portion 5a. As the ignition device 7, a glow plug is used, which 1s a heater that 1s heated
to not less than an ignition temperature of the mixture gas of the fuel and the exhaust gas
X.

[0024]

The partition member 8 partitions the interior portion of the pipe portion 4 into:
the exhaust gas passage region R1 through which the exhaust gas X taken in from the
supply passage 1 flows; the ignition region R2 in which the ignition device 7 1s installed;
and the flame retaining region R3 in which the combustion of the mixture gas Y 1s
maintained. The partition member 8 includes: a center plate 8a that extends vertically 1n
the central portion of the pipe portion 4 and is spaced from a bottom surface of the pipe
portion 4; and a side plate 8b that extends, as shown in FIG. 1, horizontally from the center
plate 8a and is spaced from a side surface of the pipe portion 4. The area of the side plate
8b is set to be larger than that of the fuel retaining portion 5a when seen from above. The
center plate 8a and the side plate 8b may be formed integrally or may be formed of
separate members.

As shown in FIG. 1, in the partition member 8, the exhaust gas X can be
ventilated from the exhaust gas passage region R1 to the ignition region R2 through a
through-hole 81 formed on the bottom surface side of the center plate 8a. The mixture
gas Y is can be ventilated from the ignition region R2 to the flame retaining region R3
through a gap between the side plate 8b and the side surface of the pipe portion 4. At the
central portion of the center plate 8a, there is formed a through-hole 82.  Through the
through-hole 82, a part of the exhaust gas taken into the exhaust gas passage region R1 1s
supplied directly to the flame retaining region R3.

With the mixture gas Y passing from the ignition region R2 to the flame retaining
region R3 through the gap formed between the partition member 8 and the pipe portion 4,
the flow speed of the mixture gas Y is adjusted to that at which the combustion is
stabilized in the flame retaining region R3.

Furthermore, with the mixture gas Y passing from bottom to top through the gap
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formed between the partition member 8 and the pipe portion 4 at a position close to the
pipe portion 4, the mixture gas Y is caused to collide with a flow of the exhaust gas X (an
oxidant flow) that is supplied from the top (the outside) of the flame retaining region R3 to
the flame retaining region R3 along the wall surface of the pipe portion 4.

[gnitability in the ignition region R2 is influenced partly by a ratio between a gas
flow area from the exhaust gas passage region R1 to the ignition region R2 and a gas tlow
area from the ignition region R2 to the flame retaining region R3. The ratio is
appropriately set in accordance with the shape, performance, and the like of the burner
device S1. For example, in the case of the present embodiment, it is preferable that the
gas flow area from the exhaust gas passage region R1 to the ignition region R2 be larger
than that from the ignition region R2 to the flame retaining region R3.  This puts the
ignition region R2 in a state always filled with a gas.  As a result, the flow speed in the
ignition region R2 is decreased, thus improving the ignitability in the 1gnition region R2.
However, there are cases where making the gas flow area from the exhaust gas passage
region R1 to the ignition region R2 smaller than that from the ignition region R2 to the
flame retaining region R3 improves the ignitability in the ignition region R2.

[0023]

In the burner device S| of the present embodiment, the end portion 8al ot the
center plate 8a protrudes into the supply passage 1 as shown in FIG. 2, which 1s a front
view of the center plate 8a. Namely, in the burner device S1 of the present embodiment,
the partition member 8 includes the end portion 8al as a protrusion portion that protrudes
from the interior portion of the pipe portion 4 into the supply passage 1.

The end portion 8al of the center plate 8a stops a part of the exhaust gas X
flowing through the supply passage 1 and guides it to the exhaust gas passage region R1.

As shown in FIG. 1, in the bumer device S1 of the present embodiment, the flame
retaining region R3 is formed on the downstream side of the end portion 8al of the center
plate 8a. As a result, with the flow of the exhaust gas X in the supply passage 1 being
stopped by the end portion 8al, a part of the exhaust gas X is supplied from the supply

passage 1 to the flame retaining region R3.
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[0026]

As required, the supporting air supply device 9 supplementarily supplies air to the
interior portion of the pipe portion 4 (the exhaust gas passage region R1). The
supporting air supply device 9 includes: an air supply device that supplies air; a pipe that
connects the air supply device to the interior portion of the pipe portion 4; and the like.
10027}

In the burner device S1 of the present embodiment, the exhaust gas X taken in
from the supply passage 1 to the exhaust gas passage region R1 1s supplied as an oxidant
from the exhaust gas passage region R1 to the ignition region R2 via the through-hole 81.

On the other hand, the ignition device 7 is heated under control by a control
apparatus (not shown in the figure). Thereby, the fuel supplied from the supply portion
5b to the fuel retaining portion 5a is volatilized 1n the ignition region R2.

Then, the exhaust gas X supplied to the ignition region R2 1s mixed with the
volatilized fuel to produce a mixture gas Y. Furthermore, when heated to not less than an
ignition temperature by the ignition device 7, the mixture gas Y 1s ignited.

The gas flow area from the exhaust gas passage region R1 to the ignition region
R2 is set to be larger than that from the ignition region R2 to the flame retaining region
R3. This puts the ignition region R2 in a state always filled with a gas. As a result, the
flow speed of the fluid in the ignition region R2 is decreased. Therefore, it 1s possible to
ignite the mixture gas Y with ease in the ignition region R2.

10028]

When the mixture gas Y is ignited in the ignition region R2 n this manner, a
flame produced by the ignition is propagated together with the unburnt mixture gas Y to
the flame retaining region R3. As aresult, a flame F is formed in the tlame retaining
region R3. To the flame F, the unburnt mixture gas Y, the exhaust gas X supplied from
above the flame retaining region R3, and the exhaust gas X supplied via the through-hole

82 are supplied. Thereby, the flame F is maintained. With the flame F being

maintained, the high-temperature gas Z 1s stably produced.

(0029]
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After the mixture gas Y is ignited, a flame is formed also 1n the 1gmtion region
R2. Therefore, the mixture gas Y 1s subjected to primary combustion in the 1gnition
region R2, and then, to secondary combustion in the flame retaining region R3.

10030]

Here, in the burner device S1 of the present embodiment, the 1ignition region R2
and the flame retaining region R3 are partitioned by the partition member 8 so that the
mixture gas Y can permeate therethrough. Furthermore, the tlow speed of the mixture
gas Y supplied from the 1gnition region R2 to the flame retaining region R3 1s adjusted to
that at which the combustion 1s stabilized 1n the tlame retaining region R3.

Therefore, according to the burner device S1 of the present embodiment, 1t 1s
possible to stabilize the combustion state of the mixture gas Y and, moreovef, to stably
produce the high-temperature gas Z.

[0031]

Furthermore, to improve the ignitability in the 1gnition region R2 and also to
improve the stability of combustion in the flame retaining region R3, 1t 1s necessary to
take a sufficient amount of exhaust gas X into the exhaust gas passage region R1.
According to the burner device S1 of the present embodiment, a part of the exhaust gas X
flowing through the supply passage 1 is stopped to be guided to the exhaust gas passage
region R1 by the end portion 8al of the center plate 8a of the partition member 8.
Therefore, according to the burner device S1 of the present embodiment, 1t 1s possible to
improve the ignitability in the ignition region R2 and also to improve the stability of
combustion in the flame retaining region R3.

10032]

Thus, the burner device S1 of the present embodiment improves the ignitability ot
the mixture gas Y and also stabilizes the combustion state of the mixture gas Y.
Therefore, 1t is possible to stably produce the high-temperature gas Z.

[0033]
Furthermore, in the burner device S1 of the present embodiment, the tlame

retaining region R3 is formed on the downstream side of the end portion 8al of the center



CA 02794191 2012-09-21

11

plate 8a. With the flow of the exhaust gas X through the supply passage 1 being stopped
by the end portion 8al as described above, a part of the exhaust gas X 1s supplied trom the
supply passage 1 to the flame retaining region R3. Namely, with the presence of the end
portion 8al, a part of the exhaust gas X in the supply passage 1 is eddied and supplied
directly to the flame retaining region R3. As a result, a sufficient amount of oxidant 1s
supplied to the flame retaining region R3. Thereby, it is possible to further stabilize the
combustion state in the flame retamning region R3.

10034]

Typically, on the downstream side of the burner device S1, there 1s arranged a
catalytic burner that burns an unburnt fuel included in the high-temperature gas Z.
Therefore, it is preferable that the high-temperature gas Z have a temperature at which the
catalyst is activated. In addition, the temperature of the high-temperature gas Z varies
depending on the flow volume of the exhaust gas X that is taken into the burner device S1.

Namely, an area Sa of the end portion 8al of the center plate 8a that is exposed in
the supply passage 1 (see FIG. 2) is preferably set so that the high-temperature gas Z has a
temperature at which the catalyst 1s activated.

[0033]

In experiments in which the ratio of the area Sa of the end portion 8al of the
center plate 8a that was exposed in the supply passage 1 to the cross-sectional area S of
the supply passage | was set to 0.04S, the temperature at the outlet ot the catalytic bumner
was often below 230°C at which the catalyst is activated. To be more specific, when a
plurality of experiments were conducted with the supply amount of the fuel and the height
of the flame retaining region R3 being varied, the temperatures at the outlet of the catalytic
bumer were 226°C, 211°C, 228°C, 216°C, 247°C, 200°C, 224°C, 250°C, 270.8°C, and
258°C.

On the other hand, in experiments in which the area Sa of the end portion 8al of
the center plate 8a that was exposed in the supply passage 1 was set to 0.145, the
temperatures at the outlet of the catalytic burner were 259°C, 290°C, 305°C, 324°C.

246°C, 341°C, and 238°C.
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In addition, in experiments in which the area Sa of the end portion 8al of the
center plate 8a that was exposed in the supply passage 1 was set to 0.29S, the temperatures
at the outlet of the catalytic burner were 239°C, 292°C, 311°C, 325°C, 336°C, 352°C,
364°C, 377°C, 390°C, 404°C, 416°C, 432°C, 445°C, 464°C, 477°C, and 490°C.

In the above experiments, the engine that supplies the exhaust gas X to the burner
device S1 had a number of revolutions of 1800 rpm and a torque of 0 Nm.

According to the later knowledge of the inventors, it has been found out that 1f
the area Sa of the end portion 8al is not more than 0.45S where S 1s a cross-sectional area
of the supply passage 1, the temperature at the outlet of the catalytic burner is not less than
230°C.

Thereforé, the area Sa of the end portion 8al of the present invention 1s
preferably 0.14S to 0.45S, and more preferably 0.14S to 0.29S where S is the
cross-sectional area of the supply passage 1.

If the area Sa of the end portion 8al is too large with respect to the cross-sectional
area of the supply passage 1, the amount of the exhaust gas X taken into the pipe portion 4
is increased too much. As a result, the tlow speed of the mixture gas in the pipe portion
4 becomes high, leading to a possible ignition fatlure and combustion failure. In
addition, if the area Sa of the end portion 8al 1s too large with respect to the
cross-sectional area of the supply passage 1, the passage area of the supply passage 1 1s

decreased. As a result, the pressure loss in the burner device S1 1s increased, leading to a

possibility that the exhaust gas X may not be favorably exhausted.
[0036]

On the other hand, with the ratio between the area Sa of the end portion 8al of
the center plate 8a and the cross-sectional area of the supply passage 1 is maintained as
described above irrespective of the size of the burner device S1, it 1s possible to take an
optimal amount of exhaust gas X for maintaining the flame F into the flame retaining
region R3.

When the ratio between the area Sa of the end portion 8al of the center plate 8a

and the cross-sectional area of the supply passage 1 is maintained as described above, 1t is
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possible to maintain the flame F in the flame retaining region R3 even 1f the internal space
of the pipe portion 4 is made larger. Therefore, it 1s possible to make the internal space
of the pipe portion 4 larger to make the ignition region R2 larger than that ot the burner
device S1 of the present embodiment. In this case, the flow speed of the mixture gas Y in
the 1gnition region R2 is decreased. Therefore, it is possible to improve the ignitability
of the mixture gas Y.

[0037]

The present embodiment adopts a structure that includes the supporting air supply
device 9. However, if the concentration of oxygen contained in the exhaust gas X is high
enough, it is possible to omit the supporting air supply device 9 as shown in FIG. 3.

[0038]

Furthermore, in the flame retaining region R3, there may be installed, for
example, a combustion support material as denoted with reference character C in FIG: 1.
Materials usable as the combustion support material C include a ceramic porous body that
maintains the flame retaining region at high temperatures after heated to not less than an

ignition temperature by the flame F, and a catalyst that, when heated, burns 1tselt to

suppress a loss of the flame F.
[0039]
According to the burner device S1 with the aforementioned structure, the

combustion in the flame retaining region R3 is supported by the combustion support
material C, and hence, a loss of the flame F is suppressed. Therefore, it 1s possible to
further stabilize the combustion 1n the flame retaining region R3.
[10040]
(Second embodiment)

Next is a description of a second embodiment of the present invention. In the
present embodiment, the explanation of like constituent parts to those of the first
embodiment will be omitted or simplified.

(0041]

FIG. 4A is a cross-sectional view showing a schematic structure ot a burner
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device S2 of the present embodiment. As shown in the figure, the burner device S2 of
the present embodiment 1s arranged so that a pipe portion 4 and its internal structure are
vertically symmetrical to those of the burner device S1 of the first embodiment.

Namely, in the burner device S2 of the present embodiment, the pipe portion 4, 1ts
internal structure (a partition member 8, a fuel supply portion 5, and an ignition device 7),
and a connection structure (a supporting air supply device 9) are attached to an upper

portion of the supply passage 1.
10042]

Also with the bumer device S2 of the present embodiment that adopts this
structure, 1t 1S possible to stabilize the combustion state of the mixture gas Y and,
moreover, to stably produce the high-temperature gas Z, similarly to the bumer device S1
of the first embodiment.

10043]

Similarly to the first embodiment, also in the burner device S2 of the present
embodiment, the supporting air supply device 9 may be omitted as shown in FIG. 4B if the
concentration of oxygen contained 1n the exhaust gas X 1s high enough.

[0044]

While exemplary embodiments of the invention have been described above with
reference to the drawings, the above embodiments are not to be considered as limitative ot
the invention. Shapes, combinations and the like of the constituent members illustrated
in the above embodiments are merely examples, and various modifications based on

design requirements and the like can be made without departing from the scope ot the

invention.
[00435]

For example, in the above embodiments, the description has been for the case
where the end portion 4al of the wall portion 4a of the pipe portion 4 protrudes into the
supply passage 1.

However, the present invention is not limited to this. It 1s possible to adopt a

structure in which the end portion 4al of the wall portion 4a of the pipe portion 4 does not
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protrude nto the supply passage 1.
[0046]

Furthermore, as shown n FIG. 5A, the lower end portion of the center plate 8a of
the partition member 8 may be an inclined surface 8¢ that i1s spaced further away from the
1gnition device 7 as it is closer to the bottom surface of the pipe portion 4 (the lower side
in the figure). In this case, the exhaust gas X that flows from the exhaust gas passage
region R1 1nto the 1gnition region R2 via the through-hole 81 hits the bottom surface of
the pipe portion 4, and 1s then diffused in the 1gnition region R2. Theretore, the tlow
speed of the fluid n the 1gnition region R2 is decreased. As a result, it 1s possible to
ignite the mixture gas Y in the ignition region R2 with ease.

Furthermore, for example, the through-hole 81 may be formed of a plurality ot
holes made 1n the inclined surface 8c, as shown in FIG. 5B. In this case, the exhaust gas
X trom the exhaust gas passage region R1 1s dispersed into the plurality of through-holes
81 and flows into the 1gnition region R2. Therefore, the tlow speed of the exhaust gas X
spouting from each through-hole 81 1s decreased. As a result, the tflow speed of the tluid

in the 1gnition region R2 1s turther decreased.
(0047]
In addition, in the above embodiments, the description has been for the structure
in which the fuel supply portion 5b connected to the fuel retaining portion 5a 1s used.
However, the present invention is not limited to this. A tuel supply portion that

sprays the fuel on the ftuel retaining portion 5a or mto the pipe portion 4 may be used.

[0048]

For example, the fuel supply portion 5b may be installed not in the bottom
surface of the pipe portion 4 but in the wall portion 4a of the pipe portion 4 so as to be
directed toward the ignition region R2, as shown in FIG. 6. In this case, the tuel, which
has been injected from the fuel supply portion 5b into the 1gnition region R2, 1s supplied to
the 1gnition device 7.

Furthermore, 1n addition to the fuel supply portion 5b, a second fuel supply

portion 5b" that supplies a fuel to the flame retaining region R3 may be provided in the



CA 02794191 2012-09-21

16

wall portion 4a of the pipe portion 4 so as to be directed to the flame retaining region R3,

as shown in FIG. 6.

With the provision of the second fuel supply portion 3b’, it 1s possible to finely
adjust the distribution between the fuel supplied to the 1ignition region R2 and the fuel

supplied to the tlame retaining region R3.  Therefore, more stable combustion can be

expected.

INDUSTRIAL APPLICABILITY
10049}

According to the present invention, there 1s provided a burner device that makes
1t possible to stabilize a combustion state of a mixture gas and, moreover, to stably

produce a high-temperature gas.

DESCRIPTION OF THE REFERENCE SYMBOLS
10050]

S1, S2: burner device, 1: supply passage (oxidant flow passage), 4: pipe portion,
4a: wall portion, 4al: end portion (wall end portion, oxidant take-in device), 8: partition
member, 8al: end portion (protrusion portion), R1: exhaust gas passage region (take-in
passage region), R2: 1gnition region, R3: flame retaining region, X: exhaust gas (oxidant),

Y. mixture gas, Z: high-temperature gas
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The embodiments of the invention in which an exclusive property or privilege 1s

claimed are defined as follows:

. A burner device that burns a mixture gas of an oxidant and a fuel, comprising;:
an oxidant flow passage through which the oxidant flows: a pipe portion that has
a hollow interior portion connected to the oxidant flow passage; and a partition member

that air- permeably partitions the interior portion of the pipe portion into a take-in

passage region of the oxidant, an ignition region that ignites the mixture gas, and a flame
retaining region that maintains combustion of the mixture gas, wherein

the partition member comprises a center plate having a protrusion portion that
protrudes into the oxidant flow passage, and that stops a part of the oxidant flowing
through the oxidant flow passage to guide into the take-in passage region, and a side plate
that extends from the center plate and partitions the ignition region and the tlame
retaining region, and wherein

a through-hole is formed at a central portion of the center plate, and a part of the
oxidant taking into the take-in passage region is supplied directly to the flame retaining

region through the through-hole.

2. The burner device according to claim 1, wherein the flame retaining region 1s

arranged on a downstream side of the protrusion portion.

3. The burner device according to claim 1 or 2, wherein an area of the protrusion
portion that is exposed in the oxidant flow passage is 0.14 to 0.29S where S 1s a cross-

sectional area of the oxidant flow passage.

4. The burner device according to any one of claims 1 to 3, wherein a combustion

support material is installed in the flame retaining region.

5. The burner device according to any one of claims 1 to 4, wherein the mixture gas
is ventilated from the ignition region to the flame retaining region through a gap between

the side plate and a side surface of the pipe portion.
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0. The burner device according to any one of claims 1 to 5, wherein an 1gnition
device 1s installed in the ignition region, at least a part of the ignition device is
surrounded by a fuel retaining portion, and an area of the side plate is set to be larger than

that of the fuel retaining portion when seen from above.
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