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(54) COMBUSTION BURNER

(57) A combustion burner capable of enhancing ef-
ficiency in mixing of combustible gas and combustion air
is provided. A combustion burner (1) mixes combustible
gas generated by gasification of a waste product and
combustion air together, and supplies the combustible
gas and the combustion air to a combustion chamber.
The combustion burner (1) includes: a gas duct (3) form-
ing a gas flow path along which the combustible gas
moves; an air duct (22) disposed along the external_sur-
face of the gas duct, the air duct forming an air flow path
along which the combustion air taken in from outside
moves, the air flow path being formed between the air
duct and the gas duct; and a branching post (15) con-
nected to the gas duct in the gas flow path, the branching
post discharging the combustible gas from the gas duct
while dividing the gas flow path into a plurality of flow
paths. The combustion air in the air flow path is guided
to the branching post, and is discharged from the branch-
ing post toward the branched flow paths of the combus-
tible gas. The combustion air is also discharged from the
gas duct toward the branched flow paths of the combus-
tible gas.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a combustion
burner for burning combustible gas generated by gasifi-
cation of a waste product.

BACKGROUND ART

[0002] A waste disposal furnace such as a waste melt-
ing furnace is used for disposal of waste products includ-
ing general waste products and industrial waste prod-
ucts. Combustible dusts and combustible gas generated
in the waste disposal furnace are burned with a combus-
tion burner in a combustion chamber to recover heat.
[0003] The combustionburner includes a partially
premixed combustion burner that is known for its ability
to enhance combustion characteristics with a simple
structure (see Patent Literature 1).
[0004] Fig. 11, and Figs. 12A to 12C show the structure
disclosed in Patent Literature 1. Fig. 11 is a horizontal
sectional view of a combustion burner attached to a com-
bustion chamber. Fig. 12A is a sectional view taken along
F-F in Fig. 11, Fig. 12B is a sectional view taken along
E-E in Fig. 11, and Fig. 12C is a sectional view taken
along D-D in Fig. 11.
[0005]  A combustion burner 100 is attached to a com-
bustion chamber 200. Combustible gas generated in a
waste disposal furnace is mixed with combustion air, and
is burned in the combustion chamber 200. The combus-
tible gas is guided through a duct 120 into the combustion
chamber 200. The combustion air is guided through a
duct 121 into a wind box 122. A straightening plate 126
is disposed along a path of the combustion air in the wind
box 122. As shown in Fig. 12A, a plurality of openings
127 through which the combustion air passes are formed
in the straightening plate 126.
[0006] The combustible gas and the combustion air
are partially premixed in a gas mixing chamber 125. The
gas mixing chamber 125 is a space formed between a
burner tile 123 positioned at an end portion of the wind
box 122 and an outlet of the duct 120. The combustible
gas passes through a plurality of discharge ports formed
in a plate 128 of the duct 120 to reach the gas mixing
chamber 125. The combustible gas and the combustion
air mixed in the gas mixing chamber 125 are jetted into
the combustion chamber 200 through a plurality of mixed
gas jet ports 124, thereby forming a flame in the com-
bustion chamber 200.

CITATION-LIST

PATENT LITERATURES

[0007]

[Patent Literature 1] Japanese Patent Application

Laid-Open No. 2006-266619

SUMMARY OF INVENTION

PROBLEMS TO BE SOLVED BY INVENTION

[0008] The combustion burner 100 disclosed in Patent
Literature 1 guides the combustion air only through the
periphery of the duct 120 for the combustible gas. This
makes it difficult to mix the combustible gas and the com-
bustion air uniformly. Mixing of the combustible gas and
the combustion air is made more difficult especially if the
size of the combustion burner 100 is increased to in-
crease the inner diameter of the duct 120 for the com-
bustible gas.
[0009] Accordingly, it is an obj ect of the present in-
vention to provide a combustion burner capable of mixing
combustible gas and combustion air easily.

MEANS FOR SOLVING PROBLEMS

[0010] The present invention is a combustion burner
configured to mix combustible gas generated by gasifi-
cation of a waste product and combustion air together,
and supply the combustible gas and the combustion air
to a combustion chamber. The combustion burner in-
cludes: a gas duct forming a gas flow path along which
the combustible gas moves; an air duct disposed along
an external surface of the gas duct, the air duct forming
an air flow path along which the combustion air taken in
from outside moves, the air flow path being formed be-
tween the air duct and the gas duct; and a branching post
connected to the gas duct in the gas flow path, the branch-
ing post discharging the combustible gas from the gas
duct while dividing the gas flow path into a plurality of
flow paths. The combustion air in the air flow path is guid-
ed to the branching post, and is discharged from the
branching post toward the branched flow paths of the
combustible gas. The combustion air is also discharged
from the gas duct toward the branched flow paths of the
combustible gas.
[0011] The branched flow paths of the combustible gas
can be positioned between portions of the gas duct
through which the combustion air is discharged and por-
tions of the branching post through which the combustion
air is discharged. This allows supply of the combustion
air from positions where the branched flow paths are in-
terposed, so that the combustion air can be mixed with
the combustible gas with enhanced efficiency.
[0012] A straightening plate with an opening to control
an amount of the combustion air passing through the
opening may be disposed in the air flow path. This sup-
presses nonuniformity of the amount of movement of the
combustion air through the air flow path.
[0013] The air flow path can have a region defined
downstream of the combustion air with respect to the
straightening plate, and the region is constructed of an
upper air chamber, a lower air chamber, a left air cham-
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ber, and a right air chamber separated from each other
and positioned above and below the gas flow path, and
on the left and right sides of the gas flow path, respec-
tively. The combustion air in the upper air chamber and
the lower air chamber can be guided to the branching
post. The combustion air in the left air chamber and the
right air chamber can be discharged from end portions
of the gas duct toward the branched flow paths of the
combustible gas.
[0014] The branching post can include a plurality of
branching posts. In this case, the branching posts can
be disposed such that the branching posts each extend-
ing vertically are disposed in juxtaposition as viewed in
a horizontal plane.
[0015] A burner tile can be disposed along the branch-
ingpost. Further, a space through which the combustion
air moves, and a slit through which the combustion air is
discharged toward the branched flow paths of the com-
bustible gas can be formed between the branching post
and the burner tile. The branching post may be formed
into a cylinder, and the slit throughwhich the combustion
air is discharged may be provided to the branching post.
[0016] The gas duct can be circular in cross section
perpendicular to a direction in which the combustible gas
moves. The combustion burner of the present invention
is attached to the combustion chamber in which the com-
bustible gas and the combustion air are burned.

ADVANTAGEOUS EFFECTS OF INVENTION

[0017] According to the present invention, the branch-
ing post divides the gas flow path into a plurality of flow
paths, and in this state the combustion air can be supplied
from mutual different directions with respect to the re-
spective branched flow paths. More specifically, the com-
bustion air can be supplied from the branching post and
from the gas duct into the branched flow paths of the
combustible gas. This allows the combustion air to be
supplied efficiently to the combustible gas moving in the
gas flow path, so that the combustible gas and the com-
bustion air can be mixed easily.

BRIEF DESCRIPTION OF DRAWINGS

[0018]

Fig. 1 is a vertical sectional view showing the con-
figuration of a combustion chamber with a combus-
tion burner in a first embodiment of the present in-
vention.
Fig. 2 is horizontal sectional view of the combustion
burner attached to the combustion chamber in the
first embodiment.
Fig. 3 is a vertical sectional view of the combustion
burner attached to the combustion chamber in the
first embodiment.
Fig. 4 is a sectional view taken along A-A of Fig. 2.
Fig. 5 is a diagram of the outer appearance of the

combustion burner as the first embodiment.
Fig. 6 is a horizontal sectional view of a combustion
burner attached to a combustion chamber in a sec-
ond embodiment of the present invention.
Fig. 7 is a vertical sectional view of the combustion
burner attached to the combustion chamber in the
second embodiment.
Fig. 8 is a diagram of the combustion burner as
viewed in a direction indicated by an arrow B of Fig. 6.
Fig. 9 is a sectional view taken along C-C of Fig. 6.
Fig. 10 is horizontal sectional view of a combustion
burner attached to a combustion chamber in a third
embodiment of the present invention.
Fig. 11 is a horizontal sectional view of a conven-
tional
configuration inwhich a combustion burner is at-
tached to a combustion chamber.
Fig. 12A is a sectional view taken along F-F of Fig. 11.
Fig. 12B is a sectional view taken along E-E of Fig.
11.
Fig. 12C is a sectional view taken along D-D of Fig.
11.

EMBODIMENT(S) FOR CARRYING OUT INVENTION

[0019] Embodiments of the present invention will be
described next with reference to the drawings.

[First Embodiment]

[0020] A combustion burner being a first embodiment
of the present invention will be described by using Figs.
1 to 5. Fig. 1 is a vertical sectional view of a combustion
chamber to which the combustion burner is attached. Fig.
2 is a horizontal sectional view of the combustion burner
attached to the combustion chamber. Fig. 3 is a vertical
sectional view of the combustion burner. Fig. 4 is a sec-
tional view taken along A-A of Fig. 2. Fig. 5 is a perspec-
tive view of the outer appearance of the combustion burn-
er.
[0021] As shown in Fig. 1, a combustion burner 1 of
the present embodiment is attached to a combustion
chamber 2, and supplies combustible gas and combus-
tion air mixed with each other to the combustion chamber
2. The combustible gas is generated by gasification in.a
waste disposal furnace, and is supplied to the combus-
tion burner 1. The combustion air is supplied, for exam-
ple, from the atmosphere into the combustion burner 1.
The combustible gas and the combustion air supplied
from the combustion burner 1 into the combustion cham-
ber 2 form a flame that moves along the inner circumfer-
ence of the combustion chamber 2.
[0022] As shown in Fig. 2, the combustion burner 1
includes a gas duct 3 that forms a gas flow path along
which the combustible gas moves. The gas duct 3 is
formed into a rectangle in cross section perpendicular to
a direction in which the combustible gas moves.
A wind box (air duct) 22 is formed to surround the gas
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duct 3. An air flow path along which the combustion air
moves is formed between the outer wall surface of the
gas duct 3 and the inner wall surface of the wind box 22.
A supply duct 4 through which the combustion air is sup-
plied is connected to the wind box 22.
[0023] A straightening plate 9 is disposed in the air flow
path formed by the wind box 22. The straightening plate
9 is positioned downstream of the combustion air with
respect to a point 22a at which the supply duct 4 is con-
nected to the wind box 22. The straightening plate 9 has
a plurality of openings 10 through which the combustion
air passes. In other words, part of the straightening plate
9 except that in which the openings 10 are formed pre-
vents movement of the combustion air. The plurality of
openings 10 are disposed around the gas duct 3 as
shown in Fig. 4.
[0024] The combustion air having passed through the
openings 10 of the straightening plate 9 enters four sep-
arated air chambers 5 to 8. Parts of the straightening
plate 9 corresponding to the air chambers 5 to 8 are each
given three openings 10. Accordingly, the combustion air
in a predetermined amount responsive to the opening
area of the three openings 10 (total area thereof) enters
each of the air chambers 5 to 8. In the present embodi-
ment, each of the air chambers 5 to 8 is provided with
three openings 10. However, this is not the only number
of openings 10, but the number of openings 10 may ar-
bitrarily be determined. Further, the air chambers 5 to 8
may have the same number of openings 10, or different
numbers of openings 10.
[0025] The upper air chamber 5 is an air flow path po-
sitioned above the gas duct 3. The lower air chamber 6
is an air flowpath positioned below the gas duct 3. The
left air chamber 7 is an air flow path positioned on the
left side of the gas duct 3 when the combustion burner 1
is viewed from inside the combustion chamber 2 (see
Fig. 4). The right air chamber 8 is an air flow path posi-
tioned on the right side of the gas duct 3 when the com-
bustion burner 1 is viewed from inside the combustion
chamber 2. As shown in Fig. 4, the gas duct 3 is sur-
rounded by the air chambers 5 to 8, and the air chambers
5 and 6 are arranged above and below the air chambers
7 and 8, respectively.
[0026] Burner tiles 12 and 13 to form two mixed gas
jet ports 14 are provided to an end 1a of the combustion
burner 1. The mixed gas jet ports 14 are provided to guide
the combustible gas and the combustion air mixed with
each other to the combustion chamber 2. The burner tile
13 is disposed along the inner wall surface of the wind
box 22 as shown in Fig. 5.
[0027] The burner tile 12 is disposed at a position at
which an opening formed by the burner tile 13 is divided
into two. The two openings divided by the burner tile 12
become the mixed gas jet ports 14, and the two mixed
gas jet ports 14 are disposed in juxtaposition as viewed
in a horizontal plane. The burner tile 12 has a pair of tilted
surfaces 12a, so that the width of the burner tile 12 de-
fined in the horizontal section (see Fig. 2) becomes small-

er with a longer distance from the end 1a of the combus-
tion burner 1.
[0028] Two mixed gas jet ports 14 are provided in the
present embodiment. However, this is not the only
number of mixed gas jet ports 14. The number of mixed
gas jet ports 14 may arbitrarily be determined as long as
the mixed gas jet ports 14 are disposed in juxtaposition
in a horizontal direction.
[0029] A branching post 15 is disposed upstream of
the flow path of the combustible gas with respect to the
burner tile 12. The branching post 15 extends vertically,
and which is formed into a shape conforming to the
shapes of the tilted surfaces 12a of the burner tile 12.
Provision of the branching post 15 in the gas duct 3 di-
vides the flow path of the combustible gas into two, so
that the combustible gas can move toward the two mixed
gas jet ports 14.
[0030] As shown in Fig. 3, the upper end portion of the
branching post 15 is connected to the upper air chamber
5 (gas duct 3). The combustion air from the upper air
chamber 5 is guided into a space formed between the
branching post 15 and the burner tile 12. The lower end
portion of the branching post 15 is connected to the lower
air chamber 6 (gas duct 3). The combustion air from the
lower air chamber 6 is guided into a space formed be-
tween the branching post 15 and the burner tile 12.
[0031] Two discharge nozzles 16 through which the
combustion air is discharged are formed between the
branching post 15 and the burner tile 12 as viewed in a
horizontal plane as shown in Fig. 2. The discharge noz-
zles 16 are each an opening in the form of slit defined by
part of the branching post 15 and part of the burner tile
12. The combustion air guided from the air chambers 5
and 6 is discharged through the corresponding discharge
nozzles 16. The combustion air discharged through the
discharge nozzles 16 moves toward the mixed gas jet
ports 14.
[0032] As shown in Fig. 2, discharge nozzles 17
through which the combustion air is discharged are
formed between the gas duct 3 and the burner tile 13 as
viewed in a horizontal plane. The discharge nozzles 17
are openings in the form of slits defined by end portions
of the gas duct 3 and the burner tile 13, and are provided
for the corresponding air chambers 7 and 8. The com-
bustion air in the left air chamber 7 is discharged through
one of the discharge nozzles 17, and then moves toward
one of the mixed gas jet ports 14. The combustion air in
the right air chamber 8 is discharged through the other
of the discharge nozzles 17, and then moves toward the
other of the mixed gas jet ports 14.
[0033] Two discharge nozzles 18 through which the
combustible gas is discharged are formed between the
gas duct 3 and the branching post 15 as viewed in a
horizontal plane. The discharge nozzles 18 are openings
in the form of slits defined by end portions of the gas duct
3 and parts of the branching post 15, and discharge the
combustible gas to the mixed gas jet ports 14 there-
through. The discharge nozzles 18 are positioned be-

5 6 



EP 2 381 172 A1

5

5

10

15

20

25

30

35

40

45

50

55

tween the discharge nozzles 16 and 17 as viewed in a
horizontal plane.
[0034] The operation of the combustion burner 1 will
be described next.
[0035] The combustion air having passed through the
supply duct 4 enters the wind box 22, and thereafter,
moves into the four air chambers 5 to 8 through the open-
ings 10 of the straightening plate 9. The combustion air
having reached the upper air chamber 5 and the lower
air chamber 6 enters the spaces formed between the
branching post 15 and the burner tile 12, and is thereafter
discharged through the discharge nozzles 16 to the
mixed gas jet ports 14. The combustion air having
reached the left air chamber 7 and the right air chamber
8 is discharged through the discharge nozzles 17 to the
mixed gas jet ports 14. Meanwhile, the combustible gas
is discharged through the discharge nozzles 18 to the
mixed gas jet ports 14.
[0036] The combustible gas having been discharged
through the discharge nozzles 18 is mixed with the com-
bustion air discharged through each of the discharge noz-
zles 16 and 17, and is then jetted through the mixed gas
jet ports 14 into the combustion chamber 2.
[0037] In the present embodiment, the discharge noz-
zles 16 and 17 are disposed such that the discharge noz-
zles 18 are interposedbetween the discharge nozzles 16
and 17. Accordingly, the combustion air discharged
through the discharge nozzles 16 and 17 can be mixed
easily with the combustible gas discharged through the
discharge nozzles 18. This allows the combustion char-
acteristics of gas to be maintained at a stable level, with
the gas being generated in a melting furnace for gasifi-
cation of a waste product, and changing largely in calorie
depending on waste characteristics. Enhanced efficiency
in mixing of the combustible gas and the combustion air
can enhance the combustion efficiency of the mixed gas
in the combustion chamber 2.
[0038] The external surface of the gas duct 3 is in con-
tact with the combustion air supplied through the supply
duct 4, so that temperature increase of the gas duct 3 to
be caused by the combustible gas can be suppressed.
Further, contact between the branching post 15 and the
combustion air can suppress temperature increase of the
branching post 15 to be caused by the combustible gas.
This eliminates the need for the combustion burner 1 to
have a particular heat-resistant structure, so that the
combustion burner 1 (especially the gas duct 3 and the
branching post 15) can be made of metal. The position
of the branching post at a tip end portion of the burner
allows a temperature to be maintained at an appropriate
degree (from 300 °C to 350 °C), thereby preventing dust
blockage to be generated by the condensation of tar con-
tained in generated gas.

[Second Embodiment]

[0039] A combustion burner being a second embodi-
ment of the present invention will described by using Figs.

6 to 9. Fig. 6 is a horizontal sectional view of the com-
bustion burner attached to a combustion chamber. Fig.
7 is a vertical sectional view of the combustion burner.
Fig. 8 shows the combustion burner as viewed in a di-
rection indicated by an arrow B of Fig. 6. Fig. 9 is a sec-
tional view taken along C-C of Fig. 6. Members having
the same functions as those of the members described
in the first embodiment are identified by the same refer-
ence numerals. The description below is intended mainly
for differences from the first embodiment.
[0040] A combustion burner 1 of the present embodi-
ment is circular in cross section perpendicular to a lon-
gitudinal direction as shown in Fig. 8. To be specific, a
gas duct 3 and a wind box 22 constructing the combustion
burner 1 have cylindrical shapes, and the wind box 22 is
disposed to be concentric with the gas duct 3. A flow path
along which combustion air moves is formed by the outer
circumference of the gas duct 3 and the inner circumfer-
ence of the wind box 22.
[0041]  Like in the first embodiment, a straightening
plate 9 is disposed in the wind box 22, and the straight-
ening plate 9 is formed into an annular shape as shown
in Fig. 9. Four air chambers 5 to 8 are provided down-
stream of the flow path of the combustion air with respect
to the straightening plate 9. The four air chambers 5 to
8 are separated from each other by the wind box 22, and
are disposed in juxtaposition in the circumferential direc-
tion of the wind box 22. The upper air chamber 5 forms
an air flowpathpositioned above the gas duct 3. The lower
air chamber 6 forms an air flow path positioned below
the gas duct 3. The left air chamber 7 forms an air flow
path positioned on the left side of the gas duct 3 when
the combustion burner 1 is viewed from inside a com-
bustion chamber 2. The right air chamber 8 forms an air
flow path positioned on the right side of the gas duct 3.
[0042] The straightening plate 9 has a plurality of open-
ings 10, and the plurality of openings 10 are disposed in
juxtaposition in the circumferential direction of the wind
box 22 as shown in Fig. 9. Accordingly, the combustion
air supplied through the supply duct 4 passes through
the openings 10 to move into each of the air chambers
5 to 8. The air chambers 5 to 8 have the same number
of openings 10. The flow rate of the combustion air guided
into each of the air chambers 5 to 8 depends on the sec-
tional area of the openings 10. The numbers of openings
10 may be changed depending on the air chambers 5 to 8.
[0043] A vertically extending branching post 15 in the
form of a cylinder is disposed in the gas duct 3. The-
branchingpost 15 disposed in the gas duct 3 divides the
flow path of combustible gas into two as viewed in a hor-
izontal plane as shown in Fig. 6. The branching post 15
of the present embodiment is cylindrical in cross section
perpendicular to the longitudinal direction thereof. How-
ever, this is not the only shape of the cross section of the
branching post 15. The cross section of the branching
post 15 may arbitrarily be determined as long as the flow
path of the combustible gas is divided by the branching
post 15 vertically extending in the gas duct 3.
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[0044] As shown in Fig. 7, the upper end portion of the
branching post 15 is connected to the upper air chamber
5 (gas duct 3 and the wind box 22). The combustion air
in the upper air chamber 5 is guided into the branching
post 15. The lower end portion of the branching post 15
is connected to the lower air chamber 6 (gas duct 3 and
the wind box 22). The combustion air in the lower air
chamber 6 is guided into the branching post 15. The
branching post 15 may be made, for example, of metal.
[0045] The branching post 15 has four discharge noz-
zles 16 through which the combustion air is discharged.
Two of the discharge nozzles 16 are disposed in juxta-
position in the circumferential direction of the branching
post 15 (in other words, in a horizontal plane). The dis-
charge nozzles 16 in pairs are disposed in juxtaposition
at upper and lower parts of the branching post 15 (name-
ly, in a vertical direction) (see Fig. 8). The discharge noz-
zles 16 are configured as openings in the form of slits
extending vertically as shown in Fig. 8. The shape or the
number of the discharge nozzles 16 may arbitrarily be
determined as long as the discharge nozzles 16 allow
discharge of the combustion air in the branching post 15.
[0046] The two discharge nozzles 16 disposed in jux-
taposition as viewed in a horizontal plane are provided
in a region of the branching post 15 closer to an end
portion 1a of the combustion burner 1. The combustion
air guided into the branching post 15 is discharged
through the four discharge nozzles 16 to the outside of
the branching post 15. The combustion air discharged
through each of the discharge nozzles 16 moves toward
mixed gas jet ports 14.
[0047] A burner tile 13 extending along the outer cir-
cumference of the wind box 22 is disposed at the end
portion 1a of the combustion burner 1 (see Fig. 8). Two
discharge nozzles 17 through which the combustion air
in the corresponding air chambers 7 and 8 is discharged
are provided between the gas duct 3 and the burner tile
13. The discharge nozzles 17 are constructed of parts of
the gas duct 3 that extend vertically as shown in Fig. 8.
[0048] Discharge nozzles 18 through which the com-
bustible gas is discharged are formed between the gas
duct 3 and the branching post 15 as viewed in a horizontal
plane. The discharge nozzles 18 are openings in the form
of slits configured by parts of the branching post 15 and
end portions of the gas duct 3. The discharge nozzles 18
are positioned between the discharge nozzles 17 and
the discharge nozzles 16 as viewed in a horizontal plane.
[0049] The operation of the combustion burner 1 of the
present embodiment will be described next.
[0050] The combustion air having passed through the
supply duct 4 enters the wind box 22, and thereafter,
moves into the four air chambers 5 to 8 through the open-
ings 10 of the straightening plate 9. The combustion air
having reached the upper air chamber 5 and the lower
air chamber 6 is guided into the branching post 15, and
is thereafter discharged through the discharge nozzles
16. The combustion air having reached the left air cham-
ber 7 and the right air chamber 8 is discharged through

the discharge nozzles 17.
[0051] The combustible gas discharged through the
discharge nozzles 18 is mixed with the combustion air
discharged through each of the discharge nozzles 16 and
17, and is thereafter jetted through the mixed gas jet ports
14 into the combustion chamber 2.
[0052] In the present embodiment, the discharge noz-
zles 16 and 17 aredisposedsuchthat thedischargenoz-
zles 18 arepositionedbetween the discharge nozzles 16
and 17. Accordingly, the combustion air discharged
through the discharge nozzles 16 and 17 can be mixed
easily with the combustible gas discharged through the
discharge nozzles 18. Enhanced efficiency in mixing of
the combustible gas and the combustion air can enhance
the combustion efficiency of the mixed gas in the com-
bustion chamber 2.
[0053] The external surface of the gas duct 3 is allowed
to be in contact with the combustion air lower in temper-
ature than the combustible gas, so that temperature in-
crease of the gas duct 3 to be caused by the combustible
gas can be suppressed. Further, contact between the
inner circumference of the branching post 15 and the
combustion air can suppress temperature increase of the
branching post 15 to be caused by the combustible gas.
This eliminates the need for the combustion burner 1 to
have a particular heat-resistant structure, so that the
combustion burner 1 (especially the gas duct 3 and the
branching post 15) can be made of metal.

[Third Embodiment]

[0054] A combustion burner being a third embodiment
of the invention will be described by using Fig. 10. Fig.
10 is a horizontal sectional view of a combustion burner
attached to a combustion chamber. In the present em-
bodiment, members having the same functions as those
of the members described in the first embodiment are
identified by the same reference numerals, and are not
particularly described. The description below is intended
mainly for differences from the first embodiment.
[0055] In the present embodiment, a burner tile 13 dis-
posed along the outer-edge of a.combustion burner 1
(wind box 22), and three vertically extending burner tiles
12 connected to the burner tile 13 are disposed at an end
portion 1a of the combustion burner 1. As a result, four
mixed gas jet ports 14 are formed at the end portion 1a
of the combustion burner 1.
[0056] Branching posts 15 are disposed upstream of
the flow path of combustible gas with respect to the cor-
responding ones of the burner tiles 12. Further, like in
the first embodiment, combustion air from the upper air
chamber 5 and the lower air chamber 6 is guided into
spaces formed between the branching posts 15 and the
burner tiles 12, and is then discharged through discharge
nozzles 16 to the mixed gas jet ports 14. Discharge noz-
zles 17 through which the combustion air from the right
air chamber 7 and the left air chamber 8 is discharged
are provided between the gas duct 3 and the burner tile
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13.
[0057] In the combustion burner 1 of the present em-
bodiment, the three branching posts 15 divide the flow
path of the combustible gas into four flow paths R1 to R4.
[0058] The combustible gas guided into the respective
branched flow paths R1 and R4 passes through corre-
sponding discharge nozzles 18. These discharge noz-
zles 18 are positioned between the discharge nozzles 17
and 16. Accordingly, the combustible gas discharged
through these discharge nozzles 18 is mixed with the
combustion air discharged through the discharge noz-
zles 17 and 16, and is then jetted through the mixed gas
jet ports 14 into the combustion chamber 2.
[0059] The combustible gas guided into the respective
branched flow paths R2 and R3 passes through corre-
sponding discharge nozzles 18. Thesedischargenozzles
18 are positioned between two of the discharge nozzles
16. Accordingly, the combustible gas discharged through
these discharge nozzles 18 is mixed with the combustion
air discharged through the discharge nozzles 16, and is
then jetted through the mixed gas jet ports 14 into the
combustion chamber 2.
[0060] The present embodiment achieves the same
effect as that of the first embodiment. In addition, a larger
number of mixed gas jet ports 14 of the present embod-
iment makes it possible to mix the combustible gas and
the combustion air more easily than in the first embodi-
ment. The number of mixed gas jet ports 14 in the com-
bustion burner 1, namely the number of branching posts
15 may arbitrarily be determined, for example, on the
basis of the size of the combustion burner 1. Air can be
supplied easily to the branching posts 15 by dividing the
upper air chamber 5 and the lower air chamber 6 shown
in Fig. 3 into a number corresponding to the number of
branching posts 15.
[0061] The present embodiment includes a plurality of
the branching posts 15 described in the first embodiment.
The present embodiment may also include a plurality of
the branching posts 15 described in the second embod-
iment.

DESCRIPTION OF REFERENCE NUMERALS

[0062]

1: combustion burner
2: combustion chamber
3: gas duct
4: supply duct
5: upper air chamber (air duct)
6: lower air chamber (air duct)
7: left air chamber (air duct)
8: right air chamber (air duct)
9: straightening plate
10: opening
12, 13: burner tile
14: mixed gas jet port
15: branching post

16, 17, 18: discharge nozzle
22: wind box (air duct)

Claims

1. A combustion burner configured to mix combustible
gas generated by gasification of a waste product and
combustion air together, and supply the combustible
gas and the combustion air to a combustion cham-
ber, the combustion burner comprising:

a gas duct forming a gas flow path along which
the combustible gas moves;
an air duct disposed along an external surface
of the gas duct, the air duct forming an air flow
path along which the combustion air taken in
from outside moves, the air flow path being
formed between the air duct and the gas duct;
and
a branching post connected to the gas duct in
the gas flow path, the branching post discharg-
ing the combustible gas from the gas duct while
dividing the gas flow path into a plurality of flow
paths, wherein
the combustion air in the air flowpath is guided
to the branching post, and is discharged from
the branching post toward the branched flow
paths of the combustible gas, and is also dis-
charged from the gas duct toward the branched
flow paths of the combustible gas.

2. The combustion burner according to claim 1, wherein
the branched flow paths of the combustible gas are
positioned between portions of the gas duct through
which the combustion air is discharged and portions
of the branching post through which the combustion
air is discharged.

3. The combustion burner according to claim 1 or 2,
further comprising a straightening plate disposed in
the air flow path and having an opening that controls
an amount of the combustion air passing through the
opening.

4. The combustion burner according to claim 3, wherein
the air flow path has a region defined downstream
of the combustion air with respect to the straighten-
ing plate, the region being constructed of an upper
air chamber, a lower air chamber, a left air chamber,
and a right air chamber separated from each other
and positioned above and below the gas flow path,
and on the left and right sides of the gas flow path,
respectively,
the combustion air in the upper air chamber and the
lower air chamber is guided to the branching post,
and
the combustion air in the left air chamber and the
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right air chamber is discharged from end portions of
the gas duct toward the branched flow paths of the
combustible gas.

5. The combustion burner according to any one of
claims 1 to 4, wherein the branching post includes a
plurality of branching posts, and
the branching posts are disposed such that the
branching posts each extending vertically are dis-
posed in juxtaposition as viewed in a horizontal
plane.

6. The combustion burner according to any one of
claims 1 to 5, further comprising a burner tile dis-
posed along the branching post, and wherein
a space through which the combustion air moves,
and a slit through which the combustion air is dis-
charged toward the branched flow paths of the com-
bustible gas are formed between the branching post
and the burner tile.

7. The combustion burner according to any one of
claims 1 to 6, wherein the gas duct is circular in cross
section perpendicular to a direction in which the com-
bustible gas moves.

8. A combustion chamber comprising the combustion
burner according to any one of claims 1 to 7, and
allowing the combustible gas and the combustion air
supplied from the combustion burner to be burned
therein.
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