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(54) COMBUSTION CHAMBER FOR REVOLVING FLOW TYPE COMBUSTION FURNACE

(57)  [Problems to Be Solved]

To provide a combustion chamber of a revolving flow
type combustion and melting furnace in which the com-
bustion efficiency and disposal efficiency can be im-
proved at a low cost.

[Means for Solving the Problems]

A combustion chamber 1 is formed as a roughly oval
body in which the ratio of a major axis in a vertical direc-
tion to a minor axis in a horizontal direction in a virtually
middle portion which is orthogonal to the major axis is 7:
4 to 9:8. A supply opening 3 for introducing the atmos-
pheric air is provided in three places on a circumferential
surface of the combustion chamber 1 near the lower side
of a virtually middle portion where a maximum diameter
is obtained. Each of the supply openings 3 is installed at
an angle of 1 to 15 degrees downward with respect to a
horizontal surface and at a predetermined angle with re-
spect to a tangential line direction of an inner wall of the
combustion chamber 1. A charging opening 2 for charg-
ing a material to be melted is provided in the range of 2/5
to 3/4 of an effective height in the vertical direction within

the combustion chamber 1, the charging opening being
directed toward the virtually middle portion where a max-
imum diameter is obtained.
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Description
Technical Field

[0001] The present invention relates to a combustion
chamber of a revolving flow type combustion furnace
which burns and incinerates industrial wastes, such as
flame retardant substances.

Background Art

[0002] Industrial wastes, such as large quantities of
shredder dusts after the removal of recoverable things,
such as bodies, engines and the like coming from waste
automobiles or the like, are mostly heat resistant and
flame retardant resins and contain metals, glasses, earth
and sand, etc. For this reason, in burning and incinerating
the above-mentioned industrial wastes which are finely
crushed and residues which are obtained by melting the
wastes, with conventional stoker type combustion fur-
naces and the like, the combustion efficiency is low and
a small-quantity disposal is necessary. Furthermore, a
high cost has been required to improve the performance
of disposal equipment.

[0003] As described above, the incineration and dis-
posal of industrial wastes have hitherto required time and
the disposal cost has also been high. For this reason, a
combustion furnace which has high combustion efficien-
cy and permits a reduction in disposal cost and miniatur-
ization has been desired. Therefore, in recent years, a
combustion furnace of the revolving flow method (here-
inafter referred to as "a revolving flow type combustion
furnace") has been proposed and brought into commer-
cial use as a combustion furnace which has higher com-
bustion efficiency than a stoker type combustion furnace
and permits a reduction in the disposal cost and minia-
turization (see Patent Document 1, for example). The
revolving flow type combustion furnace can raise the
combustion efficiency, as compared with a conventional
stoker type combustion furnace by performing combus-
tion in a combustion chamber in a revolving flow.
[Patent Document 1] : Japanese Patent No. 3049170

Disclosure of Invention
[Problems to Be Solved by the Invention]

[0004] Incidentally, in arevolving flow type combustion
furnace as described in Patent Document 1 above, gen-
erally, the combustion temperature in the combustion
chamber reaches a high level of 1,200°C or more. As a
result, if combustible materials, such as the above-men-
tioned industrial wastes which are finely crushed and the
like, are continuously charged in large quantities from a
charging opening into the combustion chamber, combus-
tible gases are abruptly generated and owing to the gen-
eration of moisture or the like which occurs at the same
time, a temperature rise around the combustible gases
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is prevented, with the result that black smoke, soot and
the like are generated, leading to lowered combustion
efficiency. Itis necessary to eliminate black smoke, soot
and the like in order to raise the combustion efficiency.
However, if black smoke, soot and the like are to be in-
dividually coped with, the construction of equipment be-
comes complicated, the equipment becomes large in
size, and the cost increases.

[0005] If quantities of combustible materials, such as
the above-mentioned industrial wastes, which are
charged into the combustion chamber from the charging
opening, are reduced, the generation of black smoke,
soot and the like can be suppressed. However, the dis-
posal efficiency decreases significantly.

[0006] Therefore, the present invention has as its ob-
ject the provision of a combustion chamber of arevolving
flow type combustion furnace in which the combustion
efficiency and disposal efficiency can be improved at a
low cost.

[Means for Solving the Problems]

[0007] To achieve the above object, the invention de-
scribed in claim 1 is a combustion chamber of a revolving
flow type combustion furnace which burns and inciner-
ates, with a combustion flame of a revolving flow, a ma-
terial to be burned which is charged, which is character-
ized in that the combustion chamber is a roughly oval
body which is constructed in such a manner that the com-
bustion chamber is longer in a vertical direction than in
a horizontal direction and that a virtually middle portion
of the combustion chamber in the vertical direction there-
of is bulged in the horizontal direction so that a horizontal
surface of the virtually middle portion obtains a maximum
diameter and the ratio of a major axis in the vertical di-
rection to a minor axis in the virtually middle portion which
is orthogonal to the major axis in the vertical direction is
7:4 to 9:8.

[0008] As a result, because a combustion flame of a
revolving flow can be generated in the vicinity of a max-
imum diameter of the combustion chamber, a combus-
tion route obtains a maximum and by utilizing the com-
bustion route length to a maximum degree, it is possible
to sufficiently obtain the reaction time of the combustion
flame with combustible gases generated from the mate-
rial to be burned. Furthermore, as a result of, because it
is possible to satisfactorily perform the combustion of
combustible materials, such as shredder dusts and res-
idues, in a continuous manner while suppressing the gen-
eration of black smoke, soot and the like without the pro-
vision of equipment which disposes black smoke, soot
and the like, it is possible to improve the combustion ef-
ficiency and disposal efficiency at a low cost.

[0009] Theinvention described in claim 2 is character-
ized in that in the invention described in claim 1, a charg-
ing opening for charging a material to be burned into the
combustion chamber is provided in the range of 2/5 to
3/4 of an effective height in the vertical direction within



3 EP 1679473 Al 4

the combustion chamber, the charging opening being di-
rected toward the virtually middle portion where a maxi-
mum diameter is obtained.

[0010] As aresult, the charging opening is present in
a position where the sectional radius in the combustion
chamber in the shape of an oval body is relatively large
and the direction of the charging opening is directed to-
ward the virtually middle portion of the combustion cham-
ber where a maximum combustion route for a material
to be burned is obtained. For this reason, a material to
be burned is charged in a position where the combustion
route is longest, i.e., in the virtually middle portion of the
combustion chamber where the sectional radius is larg-
est, with the result that the combustion efficiency is re-
markably improved, as compared with a case wherein
the material to be burned is charged from another posi-
tion. Incidentally, if the position of the charging opening
is higher than 3/4 of the effective height in the vertical
direction within the combustion chamber, the charging
positionistoo high, and therefore, a material to be burned
is carried in an imperfect combustion condition into an
exhaust duct and the like before the material to be burned
becomes entangled in the combustion flame, thereby
lowering the combustion efficiency. Furthermore, if the
position of the charging opening is lower than 2/5 of the
effective height in the vertical direction within the com-
bustion chamber, the charging opening is too low, and
therefore, amaterial to be burned falls before the material
to be burned comes on to a revolving flow, thereby low-
ering the combustion efficiency.

[0011] Also, the invention described in claim 3 is char-
acterized in that in the invention described in claim 1, the
virtually middle portion of the combustion chamber of the
roughly oval body where a maximum diameter is ob-
tained has a planar shape.

[0012] Asaresult, because the virtually middle portion
of the combustion chamber of the roughly oval body
where a maximum diameter is obtained has a planar
shape, aflame presentinthe vicinity of the middle portion
will not be directed by wall surfaces of the combustion
chamber. For this reason, by applying an upward force
to a flame present in the vicinity of the middle portion by
use of a suction force by a duct and the like, an upward
revolving flow can be easily generated. Therefore, in the
case wherein an exhaust duct is provided on the upper
side, the circulationis promoted, as compared with acase
wherein the virtually middle portion has a curved shape,
with the result that the exhaust efficiency is improved and
that the combustion efficiency is also improved. Inciden-
tally, when the virtually middle portion has a curved
shape, a side surface above the maximum diameter por-
tion of the combustion chamber face downward. For this
reason, a flame present in the vicinity of the middle por-
tion is directed downward by the wall surface of the com-
bustion chamber, and it becomes difficult to generate an
upward revolving flow.
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[Effects of the Invention]

[0013] Asdescribedabove, according toacombustion
chamber of a revolving flow type combustion furnace of
the present invention, by generating a combustion flame
of revolving flow in the vicinity of a maximum diameter
of the combustion chamber, the combustion route ob-
tains a maximum, and by utilizing the combustion route
length to a maximum degree, it is possible to sufficiently
obtain the reaction time of the combustion flame with
combustible gases generated from the material to be
burned. As aresult, because itis possible to satisfactorily
perform the combustion of combustible materials, such
as shredder dusts and residues, in a continuous manner
while suppressing the generation of black smoke, soot
and the like without the provision of equipment which
disposes black smoke, soot and the like, it is possible to
improve the combustion efficiency and the disposal effi-
ciency at a low cost.

Brief Description of Drawings

[0014] [0057]

Figure 1 is a sectional view of a revolving flow type
combustion furnace in an embodiment of the present
invention;

Figure 2 is a sectional view taken along the II-Il line
of Figure 1;

Figure 3 is a sectional view taken along the IlI-11l line
of Figure 1;

Figure 4 is a sectional view taken along the IV-1V line
of Figure 1;

Figure 5 is a sectional view taken along the line V-
V of Figure 1; and

Figure 6 is a sectional view of a revolving flow type
combustion furnace in another embodiment of the
present invention.

Description of Reference Numerals

[0015] [0058]

7 Combustion chamber

8a  Discharging opening

8b  Introduction opening

20  Atmospheric air introduction pipe

Best Mode for Carrying Out the Invention

[0016] Referring to Figures 1 to 5, the reference nu-
meral 1 denotes a revolving flow type combustion furnace
which burns, with a combustion flame of a revolving flow,
a material to be burned which is charged.

[0017] The revolving flow type combustion furnace 1
is provided with three column-shaped members, that is,
an upper member 2, a middle member 3 and a lower
member 4. Each of the members 2, 3, 4 is provided with
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frame bodies 2a, 3a, 44, respectively, along each periph-
ery.

[0018] Aflange 2alis provided in a bottom end portion
of the frame body 2a. Similarly, a flange 3al is provided
both in a top end portion and a bottom end portion of the
frame body 3a, and also a flange 4al is provided in a top
end portion of the frame body 4a. With the lower member
4, the middle member 3 and the upper member 2 stacked
in this order from below, the flanges 2al, 3al, 4al are
fastened by use of bolts 5 and nuts 6, whereby the mem-
bers 2,3 4 become integrated and the revolving flow type
combustion furnace 1 is constructed.

[0019] The revolving flow type combustion furnace 1
is provided with a combustion chamber 7 which is formed
as a roughly oval body, and this combustion chamber 7
is constituted by an upper portion 7a of combustion cham-
ber, a middle portion 7b of combustion chamber and a
lower portion 7c of combustion chamber, which are pro-
vided in the members 2,3 4.

[0020] The combustion chamber 7 is symmetrical with
respect to a central axis line in a vertical direction (here-
inafter referred to as "a major axis"), H (with the exception
of the portions of a charging opening T, a discharging
opening 8a and an introduction opening 8b), and has a
largest diameter in an axis line in a horizontal direction
in a virtually middle portion of the combustion chamber
7 in the major axis H direction (hereinafter referred to as
"a minor axis"), L. That is, the position of this minor axis
L is the portion of the largest diameter of the combustion
chamber 7. The combustion chamber 7 is formed to ob-
tain a sectional shape which is a roughly oval shape or
a roughly ovoid shape in such a manner that the ratio of
the major axis H to the minor axis L (H:L) is 7:4 to 9:8,
and more preferably, the ratio (H:L) is 5:4 to 3:2.

[0021] According to an experiment by the present in-
ventors, when the ratio (H:L) is such that the ratio of the
minor axis L becomes larger than 9:8, for example, when
the ratio (H:L) becomes 9:8.5, the shape resembles a
sphere, and therefore, it becomes impossible to ensure
the desired combustion volume within the combustion
chamber 7. In addition, the revolving flow of the combus-
tion flame diffuses and it becomes impossible to increase
the combustion route length. For this reason, the com-
bustion efficiency decreases and if a larger volume of
atmospheric air is introduced into the combustion cham-
ber 7 in order to raise the combustion efficiency, the mov-
ing speed of the combustion flame increases more and
more, thereby causing the problem that combustible gas-
eswere discharged from a discharging opening 8a before
combustion.

[0022] Furthermore, according to an experiment by the
present inventors, when the ratio (H:L) becomes less
than 7:4, for example, when the ratio (H:L) becomes 8:
4, the shape becomes too vertically long, and therefore,
the heat radiation when a top portion of the interior of the
combustion chamber 7 is in a high temperature condition
does not work well and a temperature drop in the top
portion of the interior of the combustion chamber 7 tends
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to become remarkable, with the result that the combus-
tion efficiency decreased.

[0023] Consequently, by forming the combustion
chamber 7 as a roughly oval body in such a manner that
the ratio (H:L) of the major axis H to the minor axis L of
the combustion chamber 7 is 7:4 to 9:8 as in the embod-
iment of the present invention, it is possible to satisfac-
torily obtain both effects, i.e., the effect of the combustion
route length and the effect of heat radiation in a well-
balanced manner and the combustion efficiency could
be raised. In this embodiment shown in Figure 1, arough-
ly oval body having a ratio of the major axis H to the minor
axis L of the combustion chamber 7 (H:L) of 5:4 is used.
[0024] The revolving flow type combustion furnace 1
is provided with a charging opening T for charging ma-
terials to be burned, such as residues occurring after the
melting or decomposition treatment of shredder dusts
coming from waste automobiles and the like, from the
outside, a discharging opening 8a which discharges gas-
ses generated by the combustion of these materials to
be burned, and an introduction opening 8b which intro-
duces exhaust gases discharged from the discharging
opening 8a and the like into the combustion chamber 7.
[0025] The charging opening T is inclined downward
so that combustible materials can be charged to the vir-
tually middle portion of the interior of the combustion
chamber 7 in the major axis H direction. Incidentally, the
charging opening T is provided in a position in the range
of about 2/5 to 3/4 of the effective height within the com-
bustion chamber 7 in the major axis H direction of the
combustion chamber 7. Also in this case, the charging
opening T is provided, the charging opening being direct-
ed toward the center of the major axis H direction of the
combustion chamber 7.

[0026] A charging pipe 10 for charging materials to be
burned from a hopper 9 installed outside the revolving
flow type combustion furnace 1 is inserted into this charg-
ing opening T. An upstream end of this charging pipe 10
and a downstream end of a conveyor pipe 9a which ex-
tends horizontally outward from a side wall of a lower
portion of the hopper 9 are connected by a vertical con-
nection pipe 11.

[0027] A top cover 9b is provided in an upper portion
of the hopper 9, and materials to be burned are charged
into the hopper 9 by opening this top cover 9b.

[0028] On the upstream side of the charging pipe 10,
there is provided a push-out bar 12, which is constituted
by a bar portion 12a extending in the pipe direction of the
charging pipe 10 and a push-out portion 12b having a
shape which fits the shape of the inner circumference of
the charging pipe 10. The bar portion 12b of the push-
out bar 12 is inserted into a hole 10b which is formed in
the middle of a side wall 10a of an upstream end portion
of the charging pipe 10. As a result, by pushing the bar
portion 12b toward the downstream side of the charging
pipe 10, it is possible to push a material to be burned
which remains within the charging pipe 10 into the com-
bustion chamber 7.
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[0029] In the lower portion of the hopper 9 and within
the connection pipe 11, there is provided a screw con-
veyor 13 which moves materials to be burned within the
hopper 9 toward the downstream side of the connection
pipe 11 and carries the materials to the charging pipe 10.
This screw conveyor 13 is driven by transmitting the pow-
er of a motor 14 installed on the upper side of the con-
nection pipe 11 by use of a belt 15. Also, the power of
this motor 14 is transmitted to a loosening mechanism
17 provided within the hopper 9 via the screw conveyor
13 and the belt 16.

[0030] The loosening mechanism 17 is constituted by
a rotary shaft 17a to which a rotary force is given by the
belt 6 and a plurality of loosening rods 17b attached per-
pendicularly to the rotary shaft 17a.

[0031] Incidentally, itis preferred that this hopper 9 be
constructed so as to be able to tilt at 81 = approximately
5 degrees by use of predetermined tilting means.
[0032] The discharging opening 8ais provided inthree
places at equal intervals in the upper portion 7a of the
combustion chamber 7, and gases generated by the
combustion within the combustion chamber are dis-
charged from this discharging opening 8a by natural con-
vection. The introduction opening 8b is provided in three
places at equal intervals on a wall surface which is lower
than the middle of the height direction of the middle por-
tion 7b of the combustion chamber. The discharging
opening 8a and the introduction opening 8b are in com-
munication with each other by means of a sub-combus-
tion-chamber section 18 and an air feed pipe 19 (a cir-
culation device), and exhaust gasses from the discharg-
ing opening 8a are again introduced into the introduction
opening 8b through the sub-combustion-chamber sec-
tion 18 and the air feed pipe 19.

[0033] An atmospheric air introduction pipe 20 which
introduces the atmospheric air from the outside is con-
nected to a halfway portion of the air feed pipe 19. The
downstream side of a portion of the air feed pipe 19 where
the atmospheric air introduction pipe 20 is connected
constitutes a gas mixing portion 19a which mixes exhaust
gasses from the discharging opening 8a and the atmos-
pheric air from the atmospheric air introduction pipe 20
together.

[0034] The gas mixing portion 19a of the air feed pipe
19is connected in a pipe direction whichis inclined down-
ward at 82 = 5 degrees from the horizontal with respect
to the introduction opening 8b of the combustion chamber
7. As a result, it becomes easy to blow exhaust gases
and the like against a material to be burned which is
charged into the combustion chamber 7 and positioned
in the lower portion 7c¢ of the combustion chamber. Fur-
thermore, because the frequency of revolution of the re-
volving flow occurring in the portion lower than the intro-
duction opening 8b increases, the mixing route of the
atmospheric air and exhaust gases and the combustion
route of these mixed gases become long and hence the
combustion efficiency increases remarkably.

[0035] The gas mixing portion 19a of the air feed pipe
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19 is connected by being inclined at 63 = 75 degrees in
the horizontal direction with respect to a normal line di-
rection a of a wall surface of the combustion chamber 7
(inclined at 15 degrees in the horizontal direction with
respect to a tangential line direction b of a wall surface
of the combustion chamber 7). As a result, the mixed
gases of exhaust gases and the atmospheric gas are
introduced from the introduction opening 8b along the
inner wall of the combustion chamber 7, and owing to
these mixed gases which are introduced, it is possible to
efficiently generate revolving flows within the combustion
chamber 7.

[0036] Atmospheric air pressurization means (not
shown), such as a blower, is connected to an end portion
of the atmospheric air introduction pipe 20. The pressure
for introducing atmospheric air into the combustion
chamber 7 by this atmospheric air pressurization means
is 5 kgf/cm? to 7 kgf/lcm?2 (0.5 MPa) and the volume of
introduced atmospheric air is 600 Nmm3/h to 700
Nmm3/h.

[0037] The sub-combustion-chamber section 18 is
constituted by three sub-combustion-chambers 18a,
18b, 18c, which are respectively, a first sub-combustion-
chamber 18a, a second sub-combustion-chamber 18b,
and a third sub-combustion-chamber 18c. Each of the
sub-combustion-chambers 18a, 18b, 18c is formed in
such a manner that the shape of the interior of the cham-
ber is a roughly spherical body, and the radius of the
spherical body of the first sub-combustion-chamber 18a
is larger than the diameter of the discharging opening
8a. The radius of a spherical body decreases in order of
the first sub-combustion-chamber 18a, the second sub-
combustion-chamber 18b, and the third sub-combustion-
chamber 18c.

[0038] As aresult, the flow velocity of exhaust gasses
discharged from the discharging opening 8a is reduced
when the exhaust gasses enter the first sub-combustion-
chamber 18a, and the residence time of the exhaust gas-
ses in the first sub-combustion-chamber 18a becomes
long. And the exhaust gasses the combustion of which
has further proceeded during the residence in first sub-
combustion-chamber 18a enter the second sub-combus-
tion-chamber 18b and the third sub-combustion-cham-
ber 18c in this order, and the flow velocity is increased
upon entrance. Because in this manner, the radius of
each spherical body decreases gradually in order of the
first sub-combustion-chamber 18a, the second sub-com-
bustion-chamber 18b, and the third sub-combustion-
chamber 18c, it is ensured that the velocity of exhaust
gases upon passage does not change abruptly.

[0039] A discharge pipe 21 which extends downward
is connected to a halfway portion of the above-mentioned
air feed pipe 19, and a circulation section 23 is connected
to a bottom end of this discharge pipe 21 via a connection
section 22. The connection section 22 and the circulation
section 23 are formed laterally from the lower portion 7¢
of the combustion chamber along the full circumference.
An external exhaust pipe 24 which is in communication



9 EP 1679473 Al 10

with the outside is connected to the circulation section
23, and atmospheric air suction means (not shown) is
connected to this external exhaust pipe 24.

[0040] The volume of the atmospheric air sucked by
this atmospheric air suction means is set so that it ex-
ceeds the volume of the atmospheric air introduced by
the above-mentioned atmospheric air introduction
means, with the result that the interior of the combustion
chamber 7 is kept at a negative pressure of approximately
-1 mmAq to -5 mmAg. This pressure within the combus-
tion chamber 7 of -1 mmA(q to -5 mmAq is such that the
combustion flame does not flow back from the charging
opening T and the discharge speed of combustible gas-
ses and combustion flame generated from a material to
be burned to the discharging opening 8a does not be-
come too high, either.

[0041] An ashdischarging passage 25 is in communi-
cation with the lower side of the bottom of the lower por-
tion 7c of the combustion chamber, and a sieve 26 ca-
pable of being vibrated from the outside is installed in
this bottom of the lower portion 7c. This sieve 26 is pro-
vided with two-stage upper and lower meshes, the upper
mesh being formed coarsely and the lower mesh being
formed finely. By vibrating this sieve 26 from the outside,
fine ash after combustion is caused to fall onto the ash
discharging passage 25, and this ash is discharged to
the outside by predetermined discharging means.

[0042] Next, the operation of this embodiment will be
described.
[0043] First, a material to be burned is charged into

the hopper 9. And when the motor 14 is driven, the ma-
terial to be burned in the hopper 9 is loosened by the
loosening mechanism 17 and the material to be burned
which has been loosened and has fallen onto the lower
portion of the hopper 9 is carried by the screw conveyor
13 to the downstream side of the conveyor pipe 9a. The
material to be burned which has been carried to the down-
stream side of the conveyor pipe 9a falls into the charging
pipe 10 via the connection pipe 11 and is charged by the
inclination of the charging pipe 10 from the charging
opening T into the combustion chamber 7. This material
to be burned is a residue which is obtained by drying a
sludge-like substance and removing liquid portions
therefrom. This sludge-like substance is such that it re-
mains without being melted or decomposed after the
melting or decomposition of crushed shredder dusts of
portions of a waste automobile containing large amounts
of resins, which are represented by an instrumental panel
and a sheet, by use of a solvent and steam. This residue
isin a solid and powdery state and contains metals, earth
and sand, glasses and carbons in addition to undecom-
posed resins.

[0044] Next, by charging a kindling material (a sheet
of burning newspaper and the like) from the charging
opening T, the material to be burned in the combustion
chamber 7 isignited. And by driving the above-mentioned
atmospheric air pressurization means, the atmospheric
air is supplied from the atmospheric air introduction pipe
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20 to the introduction opening 8b. As a result, the atmos-
pheric air is introduced from the introduction opening 8b
in three places along the inner wall of the combustion
chamber 7 and a revolving flow in a spiral form is gener-
ated in the combustion chamber 7. And the combustion
flame of the material to be burned comes to the revolving
flow and revolves.

[0045] Gases generated by the combustion of the ma-
terial to be burned in this revolving flow are discharged
from the discharge opening 8a and enter the sub-com-
bustion-chamber section 18. Because the flow velocity
of the gases which have entered the first sub-combus-
tion-chamber 18a of the sub-combustion-chamber sec-
tion 18 is reduced as described above, the residence
time of the gasses in the first sub-combustion-chamber
18a becomes long and unburned gasses, soot and the
like which are contained in the exhaust gasses are
burned again. Furthermore, the re-combustion of un-
burned gases, soot and the like is performed while the
flow velocity in the second sub-combustion-chamber 18b
and the third sub-combustion-chamber 18c is being in-
creased. And the re-burned exhaust gasses flow from
the third sub-combustion-chamber 18c into the air feed
pipe 19 and are mixed with the atmospheric air introduced
from the atmospheric air introduction pipe 20 in the gas
mixing portion 19a. This mixed gas is introduced from
the introduction opening 8b into the combustion chamber
7.

[0046] A part of exhaust gasses from the air feed pipe
19 and a part of the atmospheric air from the atmospheric
air introduction pipe 20 flow into the discharge pipe 21,
and these exhaust gasses circulate through the circula-
tion section 23 via the connection section 22. The lower
member 4 is thermally insulated by the heat of exhaust
gasses which circulate through this circulation section 23
and a temperature drop within the combustion chamber
7 is prevented. In the initial stage of combustion, the tem-
perature within the combustion chamber 7 rises rapidly.
[0047] The exhaust gasses exhausted from the exter-
nal exhaust pipe 24 after the circulation through the cir-
culation section 23 pass through a catalyst, and the ex-
haust gasses, along with the combustion flame, are de-
livered to a secondary combustor (not shown). In this
secondary combustor, unburned gasses (hc, carbon
monoxide, etc.) which cannot be burned in the sub-com-
bustion-chamber section 18 are burned at 800 to 900°C,
and then, converted into CO, and H,O. And the exhaust
gasses passing through the secondary combustor are
treated and converted into CO, and H,O in an exhaust
gas treatment system.

[0048] When in this state, a material to be burned is
intermittently charged each time in a predetermined
quantity from the charging opening T, the charged ma-
terial to be burned is fed to the vicinity of the middle por-
tion in the height direction of the combustion chamber 7,
reacts with the revolving flow in the combustion chamber
7,andis burned. Onthis occasion, the temperature within
the combustion chamber 7 reaches high levels (1200 to
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1350°C or more) owing to the combustion flame of the
revolving flow.

[0049] When a residue was burned in the revolving
flow combustion furnace 1 constructed as described
above, the combustion condition was good, and a fur-
nace temperature of 1350°C could be obtained in the
middle portion of the combustion chamber 7 where the
temperature is highest. The soot generation rate was
suppressedto 1% orless, the CO concentration was sup-
pressed to 10 ppm or less, and the dioxin concentration
was suppressed to 0.4 ng/m3 or less.

[0050] Incidentally, in this embodiment, the gas mixing
portion 19a of the air feed pipe 19 is connected in a pipe
direction which is inclined downward at 5 degrees from
the horizon, to the introduction opening 8b within the com-
bustion chamber 7. However, the presentinvention is not
limited to this. Any inclination angle can be adopted so
long as it increases the frequency of revolution of the
revolving flow which is generated in a portion lower than
the introduction opening 8b within the combustion cham-
ber 7, and so long as the inclination angle is such that
the mixing route of the atmospheric air and exhaust gas-
ses and the combustion route of these mixed gasses
become long and the combustion efficiency increases
remarkably. Specifically, the inclination angle is adjusted
to an angle between 0 degree or more and 15 degrees
or less according to the pressure and volume of the in-
troduced atmospheric air.

[0051] Inthis embodiment, the gas mixing portion 19a
is inclined at 75 degrees in the horizontal direction with
respect to a normal line direction of a wall surface of the
combustion chamber 7 (inclined at 15 degrees in the hor-
izontal direction with respect to a tangential line direction
of awall surface of the combustion chamber 7). However,
the present invention is not limited to this. Any inclination
angle can be adopted so long as it is such that the mixed
gases are introduced from the introduction opening 8b
along the inner wall of the combustion chamber 7 and
revolving flows are efficiently generated within the com-
bustion chamber 7. Specifically, the gas mixing portion
19a is inclined in the horizontal direction with respect to
a normal line direction of a wall surface of the combustion
chamber according to the pressure and volume of the
introduced atmospheric air, the size and shape of the
combustion chamber, etc.

[0052] Incidentally, in this embodiment, the introduc-
tion opening 8b is provided in three places at equal in-
tervals on a wall surface which is lower than the middle
of the height direction of the middle portion 7b of the
combustion chamber. However, the present invention is
not limited by this. For example, it is possible to provide
the introduction opening 8b in two places, each place
having a different position, in the height direction of the
combustion chamber 7 so that a different introduction
opening 8b can be used depending on the quantity of a
material to be burned which is charged into the combus-
tion chamber 7.

[0053] Although in this embodiment the description
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has been given of the roughly oval combustion chamber
7,the presentinvention is not limited to this. For example,
a combustion chamber 7 as shown in Figure 6 may be
used.

[0054] Inthis combustion chamber 7, aninner wall sur-
face of an upper portion 7a of the combustion chamber
is made a little flat so as to swell outward from a roughly
oval shape, an area near the middle portion of the interior
of the combustion chamber 7 in the major axis H direction
(an area near a maximum diameter of the combustion
chamber 7) is formed as a planar surface which is virtually
inscribed in the roughly oval shape, and a lower portion
7c of the combustion chamber is also formed as a planar
surface which is virtually inscribed in the roughly oval
shape which is parallel to a minor axis L.

[0055] Incidentally, a planar surface which is virtually
inscribed in the roughly oval shape is also formed be-
tween the area near the middle portion of the interior of
the combustion chamber 7 in the major axis H direction,
(an area near a maximum diameter of the combustion
chamber 7) and the inner wall surface of the lower portion
7c of the combustion chamber. Other points in construc-
tion are the same as in the embodiment shown in Figure
1, and overlapping descriptions are omitted.

[0056] Because inthis embodimentthe curved surface
of the inner wall surface of the upper portion 7a of the
combustion chamber 7 is made a little flat, the radiation
heat from the combustion flame of revolving flow, which
is a heat source, is efficiently reflected from the inner wall
surface of the upper portion 7a, with the result that it is
possible to further improve the combustion efficiency by
further raising the heat radiation effect.

[0057] Furthermore, because the area near the middle
portion (the area near a maximum diameter of the com-
bustion chamber 7) is formed as a planar surface and
the inner wall surface of the lower portion 7c is also
formed as a planar surface, it is possible to increase the
area of contact with combustible gasses, as compared
with the case of a curved surface. Therefore, the com-
bustion efficiency can be further improved by raising the
generation rate of combustible gasses.

[0058] Incidentally, also in this embodiment, the com-
bustion chamber 7 is formed to obtain a sectional shape
in such a manner that the ratio of the major axis H to the
minor axis L (H:L) is 7:4 to 9:8, and more preferably, the
ratio (H:L) is 5:4 to 3:2.

Claims

1. Acombustion chamber of a revolving flow type com-
bustion furnace which burns and incinerates, with a
combustion flame of a revolving flow, a material to
be burned which is charged, characterized in that
the combustion chamber is a roughly oval body
which is constructed in such a manner that the com-
bustion chamber is longer in a vertical direction than
in a horizontal direction and that a virtually middle
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portion of the combustion chamber in the vertical di-
rection thereof is bulged in the horizontal direction
so that a horizontal surface of the virtually middle
portion obtains a maximum diameter and the ratio
of a major axis in the vertical direction to a minor axis
in the virtually middle portion which is orthogonal to
the major axis in the vertical direction is 7:4 to 9:8.

The combustion chamber of a revolving flow type
combustion furnace according to claim 1, charac-
terized in that a charging opening for charging a
material to be burned into the combustion chamber
is provided in the range of 2/5 to 3/4 of an effective
height in the vertical direction within the combustion
chamber, the charging opening being directed to-
ward the virtually middle portion where a maximum
diameter is obtained.

The combustion chamber of a revolving flow type
combustion furnace according to claim 1, charac-
terized in that the virtually middle portion of the com-
bustion chamber of the roughly oval body where a
maximum diameter is obtained has a planar shape.

The combustion chamber of a revolving flow type
combustion furnace according to claim 1, charac-
terized in that a lowermost portion of the roughly
oval body has a planar shape.
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