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Description

FIELD OF THE INVENTION

The present invention relates to a control system for
an incinerating furnace and an incinerating furnace
using the same.

PRIOR ART

Conventionally, following three conditions are con-
sidered to be essential for complete combustion of the
materials to be incinerated.

1. The temperature of the combustion chamber

2. A retention time of the combustion gas inside the
furnace

3. Oxygen concentration in the furnace.

To accomplish the complete combustion, that is no
residue carbon in the exhaust gas, and toxic substances
such as dioxin, PCB or the like are completely decom-
posed during the incineration, it is desirable to operate
the furnace under the condition such that the tempera-
ture of the combustion chamber is kept more than 1,200
°C, the retention time of the combustion gas is more
than 2 seconds, and the oxygen concentration in the
combustion chamber is more than 3%.

But if the temperature in the furnace reaches, for
example, more than 1,400 °C, there may occur some
drawbacks to the furnace; an amount of the thermal
NOx in the flue gas sharply increases, or the furnace
wall is damaged by the high temperature.

The longer the retention time of the combustion
gas, the more complete combustion is accomplished,
however the capacity of the furnace may be reduced.
For example, if a volume load is 100,000 Kcal/m®hr, and
in case the 3% of an oxygen concentration and 1,200 °C
of the exhaust gas, the retention time becomes approx-
imately 4 seconds which is considered to be within a
reasonable condition.

If the volume load is more than 200,000 Kcal/m®hr
by increasing the charging rate of the materials to be
incinerated, the retention time of the exhaust gas
becomes too short to accomplish the complete combus-
tion, consequently the residue carbon in the exhaust
gas increases or the dioxin is not completely decom-
posed by combustion heat, furthermore, it is threatening
that they remain in the exhaust gas and are emitted into
the air.

A proper control system is desired in order to main-
tain the above mentioned three conditions within the
preferable range, however, in the field of the fluidized
bed furnace, it is still difficult to control the furnace auto-
matically and the furnace control is dependent on the
well experienced operator. (Chemical Engineering The-
ses; Vol. 21, No. 2, P265).

In most stoker furnaces, as shown in Fig. 3, an
amount of air for combustion equals to the amount of
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primary air which is heated to high temperature by the
high temperature exhaust gas through the heat
exchanger and is forced into the furnace from the fur-
nace bottom. That is, the amount of pressurized gas is
dependent on the amount of intake air for combustion
by an inducing fan, thereby the amount of pressurized
gas and the temperature of the pressurized gas are
influenced by the amount of intake air for combustion
intfroduced by the inducing fan, consequently a full auto-
matic combustion control is difficult in view of complexity
of the system.

Japanese Patent Publication No. Kokoku Hei 3-
79612, teaches an control system in which a blower
inducing the exhaust gas in the incinerating furnace or
the like is driven by an inverter, in which a motor and an
inverter are not over-loaded although the automatic
operation is carried out from the beginning of the opera-
tion, regardless of the temperature of the gas, therefore
the objective is different from that of the present inven-
tion.

Further, the invention, disclosed in Japanese Pat-
ent Application Publication No. Hei 5-83811, is a
method for controlling a furnace in which in case an
automatic return of an inverter control circuit after a sud-
den power failure, a forced draft fan is restarted after
detecting a restart of the inducing draft fan thereby pre-
venting the combustion chamber being at positive pres-
sure. The objective of the disclosed invention is different
from that of the present invention.

It is an object of the present invention to provide an
incineration control system and an incinerating furnace
for using the system capable of stable operation by
automatically controlling the operation of the incinerat-
ing apparatus, which is different from the conventional
operation which has been controlled manually by an
operator or semi-automatically with conventional control
system.

DISCLOSURE OF THE INVENTION

The present invention is a combustion control sys-
tem which is characterized by a circulating system of
supplying a high temperature air for vaporizing or gasfy-
ing moisture and volatile component in the materials to
be incinerated or for primary combustion of the materi-
als to be incinerated supplied from furnace bottom a
hearth bed, and the circulating system is independent
from an air intake system for combustion driven by an
inducing draft fan.

An air intake rate for combustion by the inducing
draft fan is automatically controlled in relation with a
temperature of the furnace thereby a release of a com-
bustion energy of the materials to be incinerated or a
combustion load of the furnace is kept constant value.

And an incinerating furnace which comprises an
open type inlet or a closed type inlet for materials to be
incinerated, an air inlet for inhaling air, a side wall
extended from the air inlet, a combustion chamber hav-
ing a lower side wall portion, a bottom of the furnace,
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and an auxiliary burner; a high-temperature zone pro-
vided in the upper area of the combustion chamber; an
exhaust gas flow control damper and/or frequency con-
trolled inducing draft fan provided in an exhaust pipe
provided in the upper portion of the high temperature
zone to continue to a flue; an outlet for a part of a high-
temperature combustion exhaust gas provided in the
upper portion of the combustion chamber; a conduit
passage for a high temperature combustion circulating
gas connected to the outlet; a high temperature com-
bustion gas circulating fan connected to the conduit
passage; a high temperature pressure gas sending inlet
provided in the furnace bottom link to the conduit pas-
sage; an intake for a part of the air for combustion con-
nected through a conduit passage, a flow control valve
for a part of the air for combustion, and a conduit pas-
sage leading to the conduit passage for the combustion
high-temperature circulating gas; and a central process-
ing unit controlling the subject to be incinerated inlet, the
combustion chamber, the high-temperature zone, the
exhaust gas flow control damper and/or frequency con-
trol inducing draft fan, the outlet for a part of a high-tem-
perature combustion exhaust gas, the conduit passage
for a high-temperature combustion circulating gas, the
high-temperature combustion gas circulating fan, the
high-temperature pressure gas sending inlet, and the
intake for a part of the air for combustion in order to
measure the temperature of the high-temperature zone,
automatically control the air intake rate and automati-
cally control the rate of charging the subject to be incin-
erated.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.1l is a schematic sectional view of an incinerat-
ing furnace according to the present invention; Fig. 2 is
a schematic sectional view of another incinerating fur-
nace according to the present invention; and Fig. 3 is a
schematic sectional view of a conventional incinerating
furnace.

BEST MODE OF THE INVENTION

The present invention is a control system and an
incinerating furnace for using the system, in which, in
order to control the temperature of the furnace at a pre-
determined value, an air intake rate for combustion is
automatically controlled, and at the same time, a charg-
ing rate of an subject to be incinerated (solid or fluid or
both solid and fluid) into the furnace is also automati-
cally controlled so that the air intake rate for combustion
is kept at a predetermined specified rate.

The following is an means for accomplishing the
furnace control.

Means for keeping the temperature in the furnace
at a specified value by automatically controlling the rate
of inhaling air for combustion by an inducing draft fan
are;
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(1) A revolution rate of the impeller of the inducing
draft fan is automatically controlled by controlling
the frequency of electric power supplied to an elec-
tric motor. Or, the air inhaling rate by the inducing
draft fan is controlled by controlling the opening rate
of the damper.

(2) Simultaneously a charging rate of the materials
to be incinerated(solid or fluid or both solid and
fluid) is controlled to maintain the value of the
detected frequency of the supplied electric power,
and/or the opening rate of the damper described
above (1).

The present invention will be explained in more
detail with reference to the attached drawings.

Fig. 1 is a side schematic sectional view of a fur-
nace of a preferred embodiment of the present inven-
tion, Fig. 2 is a side schematic sectional view of another
furnace of a preferred embodiment of the present inven-
tion. Fig. 3 is a schematic sectional view of a conven-
tional incinerating furnace.

In Fig. 1, the incinerating furnace, which is provided
with an open-type inlet 2 for materials to be incinerated,
a side wall 3 extending from the inlet 2, and a conveyor
4 for transporting the materials to be incinerated, a com-
bustion chamber 9 comprising a bottom 7 which
includes the lower portion of the side wall 3, a hearth
bed 6 having an inlet 5 for a part of a high-temperature
gas E, an auxiliary burner 8 and so on, in which an
materials to be incinerated is charged from the inlet 2 is
incinerated by an air A charged from the inlet 2.

In the upper portion of the combustion chamber 9,
a high-temperature zone 10 is provided, and further, in
the upper portion of the high-temperature zone 10 an
exhaust pipe 1 1 is provided. An exhaust gas A flows
into the exhaust pipe 11 and flows into an exhaust gas
flow control damper 12, a frequency controlled inducing
draft fan 13 and then a flue 14. In the upper portion of
the combustion chamber 9, a combustion gas outlet 15
for a part of the high-temperature combustion exhaust
gas D is provided, whereby the part of the high-temper-
ature combustion exhaust gas D is continuously flown
from the combustion gas outlet 15 through a conduit
passage 16, a flow control valve 17 for the high temper-
ature gas, a conduit passage 18, a high-temperature
circulating fan 19 and a conduit passage 20 to a inlet 21,
and it is blown as a part of the high-temperature gas E
from the inlet 21 through the flowing inlet 5 for the part
of the high-temperature gas E, provided in the furnace
bottom 7to the combustion chamber9..

On the side wall 3 extended from the inlet 2, an air
inlet 22 for air B for combustion is provided, which is
connected through a conduit passage 23, air for a com-
bustion flow controlling valve 24 and a conduit passage
25 to the conduit passage 18 at a leading inlet 26.

Incidentally, the flow control valve 17 for the high-
temperature gas can be omitted if unnecessary.

The air A for combustion enters into the incinerating
furnace from the open-type material inlet 2 introduced



5 EP 0 805 307 A1 6

by the inducing draft fan 13, in which the part of the air
for combustion indicated as C directly enters into the
combustion chamber 9 with the materials to be inciner-
ated and is used for incineration.

The remainder of the air for combustion, indicated

as B, is mixed with the part of the high temperature
combustion exhaust gas D at a predetermined rate con-
trolled by each flow control valve, and is forced into the
combustion chamber 9 as the predetermined high tem-
perature pressurized gas E.
That is, in view of gas flow system, the air for combus-
tion is introduced from the open-type inlet 2, passing
through the combustion chamber 9 and the combustion
exhaust gas is emitted to the open air from the flue 14
which is an air supply system. And the other gas flow
system is a high temperature gas circulating system in
which the high-temperature gas circulates passing
through the conduit passages 16, 18 and 20, the fur-
nace bottom 7 and the combustion chamber 9.

A CPU (Central Processing Unit) 27 controls the
amount of air for combustion flowing from the inlet 2 with
the frequency controlled inducing draft fan 13 or the
exhaust gas flow control damper 12 by detectinga T
temperature inside the furnace of the high-temperature
zone 10. Further, the CPU 27 controls the conveying
rate of the materials to be incinerated conveyor 4 by
detecting the frequency of electric power supplied to the
inducing draft fan 13 or the opening degree of the flow
control damper 12 in order that the amount of flowing air
for combustion is to be the specified value.

Fig. 2 as well as Fig. | is an explanatory view of a
system for circulating the high-temperature gas as
another embodiment according to the present invention.

An incinerating furnace 28 has a closed-type mate-
rials to be incinerated guide inlet 29, a pusher apparatus
30 for the materials to be incinerated guide inlet 29, a
side wall 31 extended from the pusher apparatus 30, a
combustion chamber 36 including a furnace bottom 34
including a hearth bed 33 having an inlet 32 for a part of
the high-temperature gas and an auxiliary burner 35, in
which the materials to be incinerated is charged from
the guide inlet 29 and is incinerated in the combustion
chamber 36 with the air for combustion introduced from
an inlet 53 through an inlet 50, an intake control valve
51, and a conduit passage 52.

The part of the air A at room temperature is sent to
the inlet 53 as a combustible air through the conduit
passage 52 into the combustion chamber 36 directly,
and the remainder air B is sent through an outlet 54 dis-
posed in the conduit passage 52, a conduit passage 55
extended from the outlet 54, a flow control valve 56 and
a conduit passage 57 to an inlet 58 connected to the
conduit passage 45, and further sent as the high-tem-
perature pressurized gas E, being adjusted to be a
specified temperature by mixing in the conduit passage
45 with a part of the high-temperature combustion
exhaust gas D, into the combustion chamber 36.

Separately, an outlet 42 for a part of the high-tem-
perature combustion gas is provided in the upper por-
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tion of the combustion chamber 36, thereby a part of the
high-temperature combustion exhaust gas D is flown
from the outlet 42 through a conduit passage 43 contin-
ued from the outlet 42, a flow control valve 44 for the
part of the high-temperature combustion gas D, a con-
duit passage 45, a high-temperature circulating fan 46,
and a conduit passage 47 in order, and further the part
of the high-temperature combustion exhaust gas D and
the air B for combustion are controlled to be at specified
temperature by being mixed; and sent as a high-temper-
ature circulating pressurized gas E into the combustion
chamber 36 for incineration of the materials to be incin-
erated.

Incidentally, the flow control valve 44 for the part of
the high-temperature combustion gas D can be omitted
if unnecessary.

In the upper portion of the combustion chamber 36,
a high-temperature zone 37 is provided, and further, in
the upper portion of the high-temperature zone 37, an
exhaust pipe 38 is provided. The combustion exhaust
gas A flown into the exhaust pipe 38 is, briefly, emitted
through an exhaust gas flow control damper 39, a fre-
quency controlled inducing draft fan 40 and a flue 41 to
the open air.

Here, the air introduced from the inlet 50 for com-
bustion is used for incineration of materials to be incin-
erated in the combustion chamber 36 and the high-
temperature zone 37 and is emitted from the flue 41,
and the high temperature exhaust gas circulates
through the conduit passages 43, 45 and 47, the fur-
nace bottom 34 and the combustion chamber 36.

A CPU 49 detects a temperature inside the high-
temperature zone T and controls the amount of air
intake rate for combustion with the aid of the frequency
controlled inducing draft fan 40 or the flow control
damper 39 to control the amount of air flown from the
intake control valve 51 connected to the inlet 53 for the
combustion air.

Also the CPU 49 controls the amount of the materi-
als to be incinerated introduced into the combustion
chamber which is conveyed from the guide inlet 29 by
controlling-the frequency of the electric power supplied
to the inducing draft fan 40 or the opening degree of the
flow control damper 39 at a predetermined value.

But, in this method, as the guide inlet for the mate-
rials to be incinerated is concealed, the air intake control
valve 51 should be operated depending on the pressure
inside the furnace P whether to allow the air to flow from
the inlet 50 to the combustion chamber 36 by detecting
the pressure inside the furnace. And further, the rate of
reaction of the temperature inside the furnace is slightly
slower compared with the method illustrated in Fig. 1,
because of a time-lag between the charge of the mate-
rials to be incinerated into the furnace and a start of
combustion.

Fig. 3 is an explanatory view of a conventional
incinerating furnace 59. The incinerating furnace 59 has
a guide inlet 61 for the materials to be incinerated, hav-
ing a pusher inlet 60, a side wall 62 extended from the
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pusher inlet 60, a combustion chamber 67 including an
auxiliary burner 66, a furnace bottom 65, including a
hearth bed 64 having a high-temperature gas inlet 63 ,
and so on, in which the materials to be incinerated in the
airtight state sent from the guide inlet 61 is incinerated
in the combustion chamber 67.

A high-temperature zone 68 is provided in the
upper portion of the combustion chamber.

Separately, an air intake 69 for combustion opened
to the outside atmosphere is provided. Air( A), intro-
duced into the furnace from the intake 69 through a fur-
nace pressure control valve 70 and air forcing draft fan
71, is heat exchanger at a heat exchanger 72, is passed
through a conduit line 73 and a high-temperature forced
draft air inlet 74 and is sent from the high-temperature
gas inlet 63 of the furnace bottom 65 into the combus-
tion chamber 67.

An exhaust pipe 75 is connected to the upper por-
tion of the high temperature zone 68 of the furnace. The
combustion exhaust gas from the exhaust pipe 75 is
emitted to the open air though a flow control damper 76,
an inducing draft fan 77 and a flue 78.

A CPU (Central Processing Unit) 79 detects a tem-
perature inside the furnace T of the high temperature
zone 68, and controls an air intake rate from the intake
69 by controlling the frequency of the inducing draft fan
77 or controlling the opening degree of the flow control
damper 76. Also, the CPU 79 automatically controls the
amount of the materials to be incinerated which the
pusher inlet 60 conveys into the furnace so that the
amount of intake air for combustion which passes
through the inducing draft fan 77 is to be at a predeter-
mined value.

The control system of the present invention illus-
trated in Fig. 1, the high-temperature exhaust gas pro-
duced by incinerating the materials to be incinerated is
circulated independently from the intake air for combus-
tion introduced into the furnace from the outside atmos-
phere, thereby the moisture and the volatile component
of the materials to be incinerated are vaporized or gasi-
fyed and the primary combustion is executed. After that,
a secondary combustion of the materials to be inciner-
ated is carried out with the air introduced from the inlet
2.

As a result, the temperature of the furnace is
directly controlled by the amount of air introduced by the
inducing draft fan, and furthermore, it turned out that the
rate of conveying the materials to be incinerated by the
conveyor can be controlled with a high response rate to
maintain the temperature at predetermined value,
whereby the combustion temperature can be com-
pletely and automatically controlled within a deviation of
+ 50 °C by the CPU 27.

Similarly, the control system illustrated in Fig. 2, the
high-temperature exhaust gas produced by incinerating
the materials to be incinerated is circulated independ-
ently from the intake air for combustion introduced from
the outside atmosphere, thereby the moisture and the
volatile component of the materials to be incinerated are
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vaporized or gasifyed and the primary combustion is
executed. After that, a secondary combustion of the
materials to be incinerated is carried out. As a result,
the temperature of the furnace is directly controlled by
the amount of air introduced by the inducing draft fan
40, and furthermore, it turned out that the rate of con-
veying the materials to be incinerated by the pusher 30
can be controlled to maintain the temperature at prede-
termined value, whereby the combustion temperature
can be controlled within a deviation of + 100 °C by the
CPU 49. The response, however, is slower compared
with the control system used in the embodiment 1 illus-
trated in Fig. 1.

However, in the control system illustrated in Fig. 3,
the air for combustion of the materials to be incinerated
is forced into the furnace by draft fan 71 and the forced
air is heated through the heat exchanger 72, then the
moisture and the volatile component of the materials to
be incinerated are vaporized, and further, the primary
combustion and the secondary combustion of the mate-
rials to be incinerated are executed simultaneously by
controlling the inducing draft fan 77. Therefore, control
factors of the system are related each other with com-
plexity, in some cased the control system has some
drawback that not only the delay of the response of the
system but a rather big temperature deviation (£ 100 °C)
and the full automatic control can not be accomplished.

EMBODIMENT 1

The furnace illustrated in Fig. 1 having the hearth
bed area of 0.4 m? is used. The inducing fan having a
capacity of 300 mm Agq. and 3,000 Nm%nhr at a rated
input power of 50 Hz is used. An air intake rate is con-
trolled by an inverter control system, the control value is
25 Hz. Waste of 2,000 Kcal/kg of an average low level
calorific value is introduced into the furnace by the con-
veyer and the furnace temperature is controlled at 1200
°C. The incineration is executed steadily with a waste
charging rate of approximately 220 kg/hr. The air intake
rate for combustion is measured of about 1,000 Nm®/hr.

Then, materials to be incinerated is changed to the
waste having 6,000 Kcal/kg of an average low level cal-
orific value. Ten minutes later of this change, though the
temperature inside the furnace rises to 1,250 °C at max-
imum, the control system works to raise the frequency
of the electric power supply to 35 Hz and another ten
minutes later, thereby the temperature inside the fur-
nace falls down to 1,200 °C again and is kept the same.

The maximum air intake rate for combustion is
approximately 1,300 Nm3/hr. After that, the frequency of
the inverter gradually falls to 25 Hz in 20 minutes and
become steady. During the steady state combustion, an
automatic charging rate of the materials to be inciner-
ated is approximately 70 kg/hr.

On the other hand, the high-temperature circulating
gas blown up from the furnace bottom is independently
controlled and operated continuously at a temperature
of 350 °C and approximately 1,200 Nm%/hr of circulating
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velocity. The control system is designed to automatically
start ignition of the auxiliary burner if the temperature in
the furnace falls below 1,150 °C, to supplement the
shortage of the total calorific value in the furnace, how-
ever, during the operation, no use of the auxiliary burner
is observed.

Embodiment 2

The operation is conducted under the same condi-

tion of the embodiment 1 described above, the combus-
tion was carried out using the furnace illustrated in Fig.
2.
When the materials to be incinerated is changed to
waste of 6,000 Kcal/kg of an average low level calorific
value, the temperature inside the furnace rises to 1,300
°C at maximum, the frequency of the inverter reaches
45 Hz at maximum and the air intake rate reaches at
1,500 Nm®/hr. Consequently, the pushing rate of the
materials to be incinerated falls down to 40 kg/hr at min-
imum. Then the temperature inside the furnace falls
rapidly below 1,150 °C 30 minutes later, and the auxil-
iary burner starts burning temporarily, but turns back to
the predetermined temperature of 1,200 °C in 40 min-
utes. The frequency of the inverter shows 25 Hz. During
the operation, the pressure control valve 51 is operated
by the CPU 49. Similar to the embodiment 1, the tem-
perature of the high-temperature circulating gas blown
up from the furnace bottom is 350 °C and the velocity of
the circulating gas is 1,200 Nm®/r at all times.

COMPARATIVE EXAMPLE 1

Using the furnace illustrated in Fig. 3, the operation con-
dition is likewise the embodiment 1. When the materials
to be incinerated is changed to waste having 6,000
Kcal/kg of an average low level calorific value, where-
upon, 30 minutes later, the frequency of the inverter
reached to 50 Hz, the temperature in the furnace
reaches to 1,400 °C at maximum, and the air intake rate
rises up to approximately 1,600 Nm®/hr. The pushing
rate of materials to be incinerated by the pusher 60 is
constantly reduced with the operation of the CPU 79, to
30kg/hr at minimum. Consequently the temperature in
the furnace falls to 1,150 °C which was below the prede-
termined acceptable level, so that the auxiliary burner
66 automatically starts burning temporarily. The temper-
ature in the furnace still falls down 1,100 °C, but after a
while it is reversed to rise. increased. After that, at a
deviation of + 150 °C, it fluctuates for a while and
becomes stable one and a half hours later.

After being in the stable state, a pushing rate of materi-
als to be incinerated is approximately 70 kg/hr, the tem-
perature in the furnace is 1,200 °C, and the amount of
air intake (air intake rate) for combustion is approxi-
mately 1,000 Nm®/hr.

The temperature of the high-temperature pressurized
gas forced from the inlet 63 falls down to 180 °C at min-
imum, and the intake rate of the high-temperature pres-
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surized gas fluctuates greatly between a maximum of
1,600 Nm®hr and a minimum of 600 Nm®/hr. During
incinerating of the furnace 28,tbe CPU 79 controls the
furnace pressure control valve 70. Incidentally, the pres-
sure inside the furnace of both embodiment 2 and com-
parative example 1 are controlled to be minus 10 mm
Ag.

INDUSTRIAL APPLICABILITY OF THE INVENTION.

The inventors of the present invention invented the

process and the equipment in which the high tempera-
ture gas for combustion blown up from the furnace bot-
tom is circulated independently from the air for
combustion thereby the fall automatic control system of
the continuous incineration furnace is accomplished.
Further, the temperature inside the furnace is uniquely
determined by controlling the air intake rate for combus-
tion introduced by the inducing draft fan.
Not only the temperature inside the furnace is controlled
between the predetermined temperature range but also
the retention time of the exhaust gas is automatically
controlled between the predetermined range by the
simultaneous control of combustion calorific value of the
materials to be incinerated and the air intake rate for
combustion with the frequency controlled inducing fan.

Claims

1. A combustion control system comprising: a high
temperature gas circulating system blown up from a
furnace bottom for vaporizing a moisture or gasify-
ing a volatile component of materials to be inciner-
ated and for primary combustion of the materials to
be incinerated, which is independent from an air
intake system for combustion, the air for combus-
tion being introduced into the furnace by an induc-
ing draft fan, in which an air intake rate from the
outside atmosphere through an inlet is controlled
depending on the temperature inside the furnace
and also the air intake rate is controlled at the pre-
determined value thereby controlling a combustion
calorific value of the materials to be incinerated at
constant value.

2. An incinerating furnace, comprising: an open-type
or closed type inlet for materials to be incinerated; a
side wall extended from the air intake inlet for mate-
rial to be incinerated , a combustion chamber hav-
ing an air intake inlet for combustion, a lower side
wall portion, a furnace bottom, and an auxiliary
burner; a high-temperature zone provided in the
upper area of the combustion chamber; a damper
for controlling an exhaust gas flow and/or a fre-
quency control inducing draft fan provided in an
exhaust pipe, connected to the high temperature
zone a flue connected to the exhaust pipe; an outlet
for extracting a part of a high-temperature combus-
tion exhaust gas disposed in upper portion of the
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combustion chamber; a conduit passage for circu-
lating the high temperature combustion gas extend-
ing from the outlet ; a fan for circulating the high
temperature combustion gas connected to the con-
duit passage; the conduit passage being connected
to an inlet for introducing the high temperature
pressure gas into the combustion chamber from the
furnace bottom; an air inlet for combustion; a con-
duit pipe connected to the air inlet; a flow control
valve for controlling a part of the air for combustion,
and a conduit passage connected to the conduit
passage for circulating the high-temperature com-
bustion gas; and a central processing unit which
controls a charging rate of the materials to be incin-
erated by detecting the temperature of the high
temperature zone in upper portion of the combus-
tion chamber and controlling the air intake rate for
combustion.
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