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(54) SECONDARY COMBUSTION METHOD AND UNIT IN INCINERATION SYSTEM

(57) In an incineration system, abrupt increase in
quantity of carbon-monoxide generation is effectively
suppressed while avoiding temperature drop in a sec-
ondary combustion chamber due to excessive air supply.
When secondary air is supplied to a combustion gas in
a secondary combustion chamber 16 and secondary
combustion of the gas is carried out, presence or absence
of flame on the downstream side of a secondary-air sup-
ply position is detected by a flame detector 42. When
occurrence of flame is detected, more auxiliary air is sup-
plied from a position on the downstream side of a flame
detection position into the secondary combustion cham-
ber 16 as compared with a case where occurrence of
flame is not detected.
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Description

Technical Field

[0001] The present invention relates to an art of carry-
ing out secondary combustion of a combustion gas gen-
erated from a treated object such as municipal waste and
industrial waste in a secondary combustion chamber of
a gasification andmelting system in gasifying and melting
the treated object, or a system comprising a fluidized-
bed incinerator.

Background Art

[0002] Patent Document 1 describes a conventional
system incinerating wastes or the like. This system in-
cludes a fluidized-bed furnace formed with a fluidizing
zone on its hearth. The fluidizing zone is supplied with
primary air to thereby carry out primary combustion of a
treated object inside of the fluidizing zone. Above the
fluidizing zone is formed a freeboard as a secondary com-
bustion chamber . The freeboard is supplied with sec-
ondary air to thereby carry out secondary combustion of
a combustion gas generated through the primary com-
bustion in the fluidizing zone. The system according to
Patent Document 1 also includes: an oxygen analyzer
for monitoring combustion inside of the furnace on the
downstream side of the furnace; a brightness detector
detecting brightness inside of the furnace; and a means
for executing feedback control of the supply of the sec-
ondary air based on a detection signal by them.
Patent Document 1: Japanese Patent Laid-Open Publi-
cation No. 3-75402

Disclosure of the Invention

[0003] Concerning treated objects such as municipal
wastes, supply or retained heat quantity of them tends
to be abruptly increased temporarily, called "excessive
supply". This phenomenon may lead the supply of treated
objects to exceed an equivalent of air supplied into the
system, thereby causing incomplete combustion due to
an air shortage, so that a gas having an extremely-high
carbon-monoxide concentration can be generated in an
instant. On the other hand, taking improvements in the
environment into account, the concentration of carbon
monoxide in exhaust gas has recently been strictly reg-
ulated, which raises a requirement of a reduction in car-
bon-monoxide concentration.
[0004] To lower the concentration of carbon monoxide,
increasing supply of secondary air for preventing incom-
plete combustion may be effective. However, this will
cause excessive supply of secondary air in an ordinary
operation without the "excessive supply" of treated ob-
jects. The secondary-air excessive supply may lower the
temperature in the secondary combustion chamber,
thereby generating more dioxin or lowering the power-
generation efficiency of a boiler on the downstream side

of the furnace.
[0005] As described above, Patent Document 1 dis-
closes a feedback control of the secondary-air supply
based on the oxygen analyzer or the brightness detector
to control combustion inside of the furnace; however, the
feedback control involves a considerable (frequently, one
minute or longer) response delay, which makes it prac-
tically impossible to promptly respond to a sharp change
in the state of combustion due to the treated-object "ex-
cessive supply" phenomenon. It is also hard for the
brightness detector or the oxygen analyzer to perform
precise detection of combustion inside of the furnace,
particularly a rise in the concentration of carbon monox-
ide.
[0006] In view of the problems, it is an object of the
present invention to provide an art capable of effectively
suppressing abrupt increase in quantity of carbon-mon-
oxide generation while avoiding temperature drop in a
secondary combustion chamber due to excessive air
supply.
[0007] The inventors have focused attention on the
phenomenon that a conspicuous flame occurs on the
downstream side of a supply position of secondary air,
peculiarly when carbon monoxide is abruptly generated
in a large quantity. This phenomenon occurs probably
because of an extension of the flame due to residence
of an unburned gas. Specifically, in an ordinary operation
without the excessive supply of treated objects or the
like, a combustion gas generated through primary com-
bustion is completely burned by mixing with the second-
ary air, thereby extinguishing possible feeble flames re-
maining almost at the secondary-air supply position. In
contrast, when a temporary sharp increase in quantity of
the treated objects or the like makes the secondary air
relatively in short supply, an unburned gas remains due
to incomplete combustion even after the secondary air
is supplied, which spreads a flame on the downstream
side of the secondary-air supply position. In addition, the
inventors have confirmed that timing of a occurrence of
the flame exactly coincides with timing of a rise of the
carbon-monoxide concentration.
[0008] On the basis of this background, the present
invention provides a secondary combustion method in
an incineration system for carrying out secondary com-
bustion of a combustion gas generated from a treated
object by supplying secondary air to the combustion gas
in a secondary combustion chamber of the incineration
system incinerating the treated object so as to make an
air ratio, a ratio of a combustion-air quantity to a theoret-
ical combustion-air quantity for the object to be disposed,
be one or above; this method includes the steps of: de-
tecting presence or absence of a flame on the down-
stream side of a supply position of the secondary air; and
supplying auxiliary air on the downstream side of a de-
tection position of the flame into the secondary combus-
tion chamber in a larger quantity when the flame is de-
tected than when it is not detected.
[0009] Furthermore, the prevent invention provides a
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secondary combustion apparatus in an incineration sys-
tem which carries out secondary combustion of a com-
bustion gas generated from a treated object by supplying
secondary air to the combustion gas in a secondary com-
bustion chamber of the incineration system incinerating
the treated object, so as to make an air ratio, a ratio of a
combustion-air quantity to a theoretical combustion-air
quantity for the object to be disposed, be one or above;
this apparatus includes: a secondary-air supplying
means for supplying the secondary air into the secondary
combustion chamber; a flame detecting means for de-
tecting presence or absence of a flame on the down-
stream side of a position where the secondary-air sup-
plying means supplies the secondary air; a auxiliary-air
supplying means for supplying auxiliary air into the sec-
ondary combustion chamber on the downstream side of
a detection position of a flame by the flame detecting
means; and a supply controlling means for operating the
auxiliary-air supplying means to supply auxiliary air on
the downstream side of a detection position of the flame
into the secondary combustion chamber in a larger quan-
tity when the flame is detected than when it is not detect-
ed.
[0010] The above described method and apparatus
perform proper combustion control based on the detec-
tion of presence or absence of a flame on the downstream
side of a supply position of secondary air. Specifically,
when a flame is not detected, the supply of auxiliary air
is suppressed to avoid temperature drop in the secondary
combustion chamber due to excessive air supply. On the
other hand, if a flame is detected, in other words, if an
unburned gas still remains regardless of the secondary-
air supply, more auxiliary air is supplied on the down-
stream side of a detection position of the flame into the
secondary combustion chamber than when a flame is
not detected. This allows the unburned gas to completely
burn, thereby effectively suppressing a rise in the con-
centration of carbon monoxide.
[0011] In detail, it may be appreciated that the auxiliary
air is supplied into the secondary combustion chamber
only when a flame is detected (i.e., the auxiliary-air supply
may be set to zero when a flame is not detected). Alter-
natively, it may be appreciated that the auxiliary air is
supplied into the secondary combustion chamber with
the secondary air in operation and the auxiliary-air supply
is increased when a flame is detected.
[0012] In the above described secondary combustion
apparatus, it is more desirable to equate the distance
between a flame detection position by the flame detecting
means and a auxiliary-air supply position by the auxiliary-
air supplying means substantially with a distance by
which a gas inside of the secondary combustion chamber
moves toward the downstream side of the flame detec-
tion position within a dead time taken from the detection
of the flame by the flame detecting means until the be-
ginning of increase in the supply of refill air by the auxil-
iary-air supplying means. This distance setting makes it
possible to start increasing the auxiliary-air supply in suit-

able timing and in a suitable position after the flame de-
tecting means actually detects a flame, thereby making
the supply of the auxiliary air more effective.
[0013] The secondary-air supplying means and the
auxiliary-air supplying means may be completely mutu-
ally independent; however, it is more appreciated that
they include a common air-supply source for a simpler
configuration into account. Specifically, it may be appre-
ciated that the auxiliary-air supplying means includes a
auxiliary-air supply nozzle for injecting air supplied from
the air-supply source as auxiliary air into the secondary
combustion chamber; and the supply controlling means
includes an on-off valve positioned between the air-sup-
ply source and the auxiliary-air supply nozzle and a valve
operating means for increasing opening of the on-off
valve when the flame detecting means detects a flame.
This facilitates switching of the auxiliary-air supply inde-
pendent from the secondary-air supply in spite of com-
monality of the air-supply source.
[0014] The flame detecting means may be a visible-
ray sensor, but it may preferably an ultra-violet sensor
having a detection wavelength of 4000 Å or below. The
ultra-violet sensor sufficiently excludes, from a target for
detection, radiant light from a wall surface surrounding
the secondary combustion chamber. This ultra-violet
sensor is suitable for executing control in such a way that
the auxiliary-air supplying means supplies auxiliary air
only when the output of the ultra-violet sensor is a spec-
ified value or above.

Brief Description of the Drawings

[0015]

Fig. 1 is a view showing a whole configuration of a
gasification and melting system according to a first
embodiment of the present invention.
Fig. 2 is a view showing a secondary combustion
apparatus provided in a waste-heat boiler of the gas-
ification andmelting system.
Fig. 3 is a graphical representation showing a rela-
tionship between the wavelength and relative sensi-
tivity of each sensor.
Fig. 4 is a sectional view of a fluidized-bed incinerator
according to a second embodiment of the present
invention.
Fig. 5 is a graphical representation showing a cor-
relation between a threshold value set for the output
signal of a flame detector, and hit ratio and detection
ratio.
Figs. 6A, 6B and 6C are graphical representation
showing variations as time elapses in an output sig-
nal of a flame detector and an actual CO concentra-
tion inside of exhaust gas when the flame detector
is arranged in a different position from the present
invention.
Fig. 7A is a graphical representation showing tem-
poral variations in an output signal of a flame detector
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and an actual CO concentration inside of exhaust
gas in Practical Example 1 of the present invention.
Fig. 7B is a graphical representation showing tem-
poral variations in an output signal of the flame de-
tector and an actual CO concentration inside of ex-
haust gas when the flame detector is arranged in a
different position from the present invention.
Fig. 8 is a graphical representation showing temporal
variations in CO concentration when no auxiliary air
is supplied in flame detection.
Fig. 9 is a graphical representation showing temporal
variations in CO concentration inside of exhaust gas
in Practical Example 2 of the present invention.

Best Mode for Implementing the Invention

[0016] A first embodiment of the present invention will
be described with reference to Figs. 1 to 3.
[0017] Fig. 1 shows a gasification andmelting system
according to this embodiment. The system includes in
order from the first step: a feeder 10; a fluidized-bed gas-
ification furnace 12; a swirling-flow ash melting furnace
14; a waste-heat boiler 18 including a secondary com-
bustion chamber 16; a gas cooling chamber 20; a bag
filter 22; an induced draft fan 24; and a smokestack 26.
[0018] The feeder 10 includes a refuse hopper (not
shown), and a screw feeder supplying refuse fed into the
refuse hopper quantitatively to the fluidized-bed gasifi-
cation furnace 12. The fluidized-bed gasification furnace
12 includes a hearth where a fluidizing zone is formed of
fluidizing media such as sand. In the fluidized-bed gasi-
fication furnace 12 is performed a primary combustion of
refuse fed into the fluidizing zone at a low temperature
while keeping the temperature of the fluidizing zone, for
example, at 450 to 650 °C.
[0019] In the swirling - flow ash melting furnace 14,
there is formed a swirling - flow of combustion air, into
which a pyrolysis gas sent from the fluidized-bed gasifi-
cation furnace 12 is mixed to be burned at a high tem-
perature of approximately 1300 °C. This high-tempera-
ture combustion generates heat, which melts an ash con-
tent of the pyrolysis gas on the furnace wall into slag; the
molten slag is discharged from the furnace bottom. On
the other hand, a high-temperature gas discharged from
the melting furnace 14 is introduced into the secondary
combustion chamber 16 of the waste-heat boiler 18.
[0020] In the secondary combustion chamber 16, sec-
ondary air is supplied to the gas introduced from the melt-
ing furnace 14 so as to make the air ratio be one or above,
thereby further burning the gas secondarily. Some details
will be described later.
[0021] The gas having passed the waste-heat boiler
18 is cooled down to about 150 to 200 °C by contact with
cooling water sprayed in the gas cooling chamber 20 .
The cooled gas is discharged from the system through
the bag filter 22, the induced dr.aft fan 24 and the smoke-
stack 26.
[0022] Next will be described secondary combustion

in the secondary combustion chamber 16 with reference
to Fig. 2.
[0023] The secondary combustion chamber 16 in-
cludes a gas inlet 30 in a lower-end part and a gas outlet
32 in an upper-end part thereof. The high-temperature
gas discharged from the swirling - flow ash melting fur-
nace 14 is introduced into the secondary combustion
chamber 16 through the gas inlet 30.
[0024] There is provided a secondary-air supply noz-
zle 34 a little above the gas inlet 30 in order to supply
secondary air into the secondary combustion chamber
16 making an air ratio (a ratio of a combustion-air quantity
to a theoretical air quantity) be one or above. In the figure,
it is arranged so as to inject the secondary air obliquely
downward. The secondary-air supply nozzle 34 is sup-
plied with the secondary air through an air pre-heater 38
and an on-off valve 40 from a blower 36 as an air-supply
source.
[0025] Furthermore, this secondary combustion appa-
ratus is characterized by including a flame detector 42
for detecting presence or absence of a flame on the
downstream side of (in the figure, above) the supply po-
sition of the secondary air by the secondary-air supply
nozzle 34. The flame detector 42 can be, for example, a
light sensor, and desirably, should have a detection
wavelength as short as possible.
[0026] Fig. 3 shows a wavelength of a radiation from
a furnace wall having each temperature of approximately
550 °C and approximately 1600 °C and a detectable
wavelength of each sensor. As can be seen from the
figure, the wavelengths of the radiation from the furnace-
wall are relatively long in a range from the visible-light
region to the infrared region. Accordingly, a sensor
whose detectable wavelength is long will probably detect
such radiant light. In contrast, a sensor having a shorter
detectable wavelength, particularly, an ultra-violet sen-
sor (e.g., a flame sensor "Ultra-vision" by Yamatake Cor-
poration generally used as a misfire detector for a gas-
firing burner or an oil-firing burner) can precisely detect
presence or absence of a flame without receiving any
disturbance by a radiation of the furnace wall.
[0027] Moreover, a auxiliary-air supply nozzle 44 is
provided on the downstream side of (in the figure, above)
the flame detection position of the flame detector 42,
keeping a specified distance therefrom. The auxiliary-air
supply nozzle 44 is connected to the common blower 36
and air pre-heater 38 in parallel with the secondary-air
supply nozzle 34. Between the air pre-heater 38 and the
auxiliary-air supply nozzle 44 is provided an on-off valve
46, which is connected to a valve operator 48 for open/
close operation of the on-off valve 46.
[0028] In this embodiment, the on-off valve 46 is a
pneumatic valve, which has a valve body opened and
closed by an air pressure in response to an electric signal
outputted from the valve operator 48. However, the
present invention is not limited to a specific configuration
of such an on-off valve. The on-off valve is permitted as
long as it opens and closes corresponding to some con-
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trol-signal input.
[0029] The valve operator 48 is connected to the flame
detector 42 to operate the on-off valve 46 based on a
detection signal outputted from the flame detector 42.
Specifically, it judges a flame detected and opens the on-
off valve 46 for a specified time only when the level of
the detection signal is equal to, or more than, a specified
threshold value set in advance.
[0030] In other words, the valve operator 48 injects
auxiliary air only during the specified time from the aux-
iliary-air supply nozzle 44.
[0031] The distance between the secondary-air supply
position and the flame detection position can be suitably
set. However, it is preferable to shorten this distance to
an extent that permits a flame occured from the second-
ary-air supply position to be certainly detected.
[0032] The distance between the flame detection po-
sition and the auxiliary-air supply position can also be
suitably set. However, it is preferable to consider a dead
time from the detection of the flame until the beginning
of an actual injection of the auxiliary-air from the auxiliary
air supply nozzle 44. In other words, this distance should
desirably be set substantially equal to a distance by which
a gas moves toward the downstream side of the flame
detection position within the dead time. Since the dead
time is substantially equal to time taken to open the on-
off valve 46, the distance may be set based on the op-
erational characteristics of the on-off valve 46.
[0033] The following is a description about an action
of the secondary combustion apparatus.
[0034] First is explained an action when the fluidized-
bed gasification furnace 12 and the swirling - flow ash
melting furnace 14 are in ordinary operation, in other
words, when a normal amount of refuse is treated without
a so-called "excessive supply" phenomenon. In this case,
since a high-temperature gas introduced into the sec-
ondary combustion chamber 16 contains little unburned
gas, mixing the high-temperature gas with secondary air
injected from the secondary-air supply nozzle 34 can
achieve complete combustion, thus preventing occur-
rence of a flame on the downstream side of the second-
ary-air supply position. Hence, the flame detector 42 out-
puts a detection signal below the threshold value, which
lets the valve operator 48 keep the on-off valve 46 closed.
This prevents the auxiliary-air supply nozzle 44 from sup-
plying auxiliary air excessively, thereby avoiding temper-
ature drop in the secondary combustion chamber 16.
[0035] In contrast, when the "excessive supply" phe-
nomenon, where treated objects charging the fluidized-
bed gasification furnace 12 temporarily increase sharply
in weight or heat quantity, is occurred, secondary air sup-
plied from the secondary-air supply nozzle 34 becomes
relatively short, so that even mixing the secondary air
with a high-temperature gas cannot achieve complete
combustion, thus leaving an unburned gas. The un-
burned gas spreads a flame upward from the secondary-
air supply nozzle 34. However, the output signal (detec-
tion signal) from the flame detector 42 responds to the

flame, and it becomes equal to, or more than, the thresh-
old value to let the valve operator 48 open the on-off valve
46 for a specified time, so that auxiliary air is injected
from the auxiliary-air supply nozzle 44. This auxiliary-air
injection allows of combustion of a gas unburned in the
secondary-air supply position, thereby effectively sup-
pressing abrupt increase in carbon-monoxide concentra-
tion.
[0036] Fig. 4 shows a fluidized-bed incinerator 50 in-
cluding a secondary combustion chamber according to
a second embodiment of the present invention.
[0037] The fluidized-bed incinerator 50 has a hearth,
on which a fluidizing zone 52 is formed, and a primary-
air supply chamber 54 is provided under the fluidizing
zone 52. Air is sent into the primary-air supply chamber
54 and blows out as primary air into the fluidizing zone
52 to fluidize the fluidizing zone 52.
[0038] Above the fluidizing zone 52 is provided a
refuse-charging inlet 56 , further above which, a free-
board 58 is formed as a secondary combustion chamber.
Below the freeboard 58 is set a secondary-air supply po-
sition 60 for supplying secondary air so as to make an
air ratio be one or above, and the flame detector 42 is
provided just above the position 60. Further, above the
flame detector 42 is set a auxiliary-air supply position 62
for supplying auxiliary air only when the flame detector
42 detects a flame.
[0039] There are included a means for supplying sec-
ondary air from the secondary-air supply position 60 and
a means for supplying auxiliary air from the auxiliary-air
supply position 62, which are equivalent to those of Fig. 2.
[0040] Also in this embodiment, in an ordinary opera-
tion with no abnormal variation in refuse-charging quan-
tity or heat quantity, only secondary air with no auxiliary
air is supplied into the freeboard 58, which enables avoid-
ing temperature drop in the freeboard 58 due to excessive
air supply. On the other hand, when a temporary abrupt
rise occurs in refuse-charging quantity or heat quantity,
it generates a flame on the downstream side of the sec-
ondary-air supply position 60 and the flame detector 42
detects the flame to output the detection signal, which
lets the auxiliary-air supplying means supply auxiliary air
into the freeboard 58 from the auxiliary-air supply position
62 for a specified time. This supply allows of complete
combustion of a gas unburned in the secondary-air sup-
ply, thereby effectively suppressing abrupt increase in
the carbon-monoxide concentration of combustion gas
discharged from the furnace top.
[0041] One can suitably set the above described
threshold value, that is, a threshold value for judging pres-
ence or absence of the flame based on the output signal
of the flame detector 42. In general, as indicated by the
graphs of Fig. 5, the greater the threshold value is set,
the higher a hit ratio (=the number of actual carbon-mon-
oxide occurrences with judgment that a flame is detected/
the number of judgment that a flame is detected) will be,
while the lower a detection ratio (=the number of actual
carbon-monoxide occurrence/the total number of car-

7 8 



EP 1 956 292 A1

6

5

10

15

20

25

30

35

40

45

50

55

bon-monoxide occurrences) will be. Hence, the threshold
value is preferably set with consideration as to a balance
of the hit ratio and the detection ratio.
[0042] The supply of auxiliary air is not limited to the
case where a flame has been detected. The present in-
vention also includes, for example, an aspect where a
small quantity of auxiliary air is constantly supplied with
secondary air in operation, and the supply of the auxiliary
air is increased (e.g., the on-off valve 46 shown in Fig. 2
is more opened) only when a flame is detected.
[0043] Figs. 6 and 7 show a measurement result for
the purpose of verifying advantages of the apparatus
shown in Fig. 4.
[0044] For this measurement, the flame detector 42
are provided, in the apparatus, not only at the position
shown by the solid line (referred to below as "the practi-
cal-example position"), but also at respective positions
PA, PB, PC and PD shown by the double-dashed chain
lines in the figure, and output signals from the respective
flame detectors 42 are acquired.
[0045] Further is provided a CO-concentration sensor
other than the flame detectors 42 on the downstream
side of the bag filter 22 shown in Fig. 1, which measures
CO concentration of a gas actually discharged from the
bag filter 22.
[0046] Figs. 6A, 6B and 6C each shows an output sig-
nal of the flame detector 42 arranged in each of the po-
sitions PA, PB and PC shown in Fig. 4 and an output
signal of the CO-concentration sensor. Similarly, Fig. 7A
shows an output signal of the flame detector 42 arranged
in the practical-example position and an output signal of
the CO-concentration sensor, and Fig. 7B shows an out-
put signal of the flame detector 42 arranged in the position
PD and an output signal of the CO-concentration sensor.
[0047] As shown in Fig. 6A, the detection signal of the
flame detector 42 in the position PA, closely facing the
interface of the fluidizing zone 52, varies more frequently
than the number of actual abrupt increases in the CO
concentration. This signal cannot teach a timing of sharp
rise in the CO concentration rises.
[0048] The position PB is a position where a bird’s-eye
view of the interface of the fluidizing zone 52 can be ob-
tained from substantially right overhead near a feeding
inlet 56, and the position PC is a position where the fur-
nace inside can be monitored horizontally from 400 mm
under the secondary-air supply position 60. As shown in
Figs. 6B and 6C, the output signal of the flame detector
42 in each position varies merely slightly, thus indicating
no clear rise. Either signal also cannot teach a timing of
sharp rise in the CO concentration rises.
[0049] The position PD is a position where the furnace
inside can be overlooked from the furnace top. As shown
in Fig. 7B, the output signal of the flame detector 42 in
this position is also feeble, thus indicating only a little
correlation with variations in CO concentration.
[0050] In contrast, as shown in Fig. 7A, the output sig-
nal of the flame detector 42 arranged in the practical-
example position indicates sharp rises, and furthermore,

the output signal of the CO-concentration sensor rises
sharply after a substantially-fixed time lag from the rise
of the signal of the flame detector 42. This means there
is a remarkable correlation between the flame detection
signal and the actual CO-concentration variation. There-
fore, the output signal of the flame detector 42 in the
practical-example position enables detecting sharp rises
in CO concentration with appreciate probability.
[0051] Figs. 8 and 9 show monitoring results on vari-
ations in CO concentration in actual exhaust gas in the
case where secondary air and auxiliary air is supplied
when the flame detection is performed (the practical ex-
ample of the present invention) and in the case where
only secondary air is constantly supplied (a comparative
example of the present invention). This monitoring is per-
formed by a CO-concentration sensor provided on the
downstream side of a bag filter in the same way as the
above in the incineration system including the apparatus
of Fig. 4.
[0052] As shown in Fig. 8, in the comparative example,
there is indicated a sharp rise in concentration of carbon
monoxide with high probability after a rise in the flame
detection signal, and further, its peak value often exceeds
150 ppm. Moreover, as is not shown in the figure, there
is also an abrupt increase more than 200 ppm in CO
concentration, depending upon a refuse-charging quan-
tity.
[0053] In the practical example of the present inven-
tion, since auxiliary air is supplied in response to a rise
in the flame detection signal, subsequent increases in
CO concentration are strikingly suppressed, as shown in
Fig. 9.

Claims

1. A secondary combustion method in an incineration
system for carrying out secondary combustion of a
combustion gas generated from a treated object by
supplying secondary air to the combustion gas in a
secondary combustion chamber of the incineration
system incinerating the treated object so as to make
an air ratio equivalent to the ratio of a combustion-
air quantity to a theoretical combustion-air quantity
for the object to be disposed be one or above, char-
acterized by including the steps of:

detecting presence or absence of a flame on the
downstream side of a supply position of the sec-
ondary air; and
supplying auxiliary air on the downstream side
of a detection position of the flame into the sec-
ondary combustion chamber in a larger quantity
when the flame is detected than when a flame
is not detected.

2. The secondary combustion method in an incinera-
tion system according to claim 1, characterized in
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that the auxiliary air is supplied into the secondary
combustion chamber only when a flame is detected.

3. The secondary combustion method in an incinera-
tion system according to claim 1, characterized in
that:

the auxiliary air is supplied into the secondary
combustion chamber with the secondary air in
operation; and
the supply of the auxiliary air is increased when
a flame is detected.

4. The secondary combustion method in an incinera-
tion system according to any of claims 1 to 3, char-
acterized in that:

an ultra-violet sensor having a detectable wave-
length of 4000 Å or below is provided in a de-
tection position of a flame; and
the auxiliary air is supplied only when the output
of the ultra-violet sensor is a specified value or
above.

5. A secondary combustion apparatus in an incinera-
tion system which carries out secondary combustion
of a combustion gas generated from a treated object
by supplying secondary air to the combustion gas in
a secondary combustion chamber of the incineration
system incinerating the treated object so as to make
an air ratio equivalent to the ratio of a combustion-
air quantity to a theoretical combustion-air quantity
for the object to be disposed be one or above, char-
acterized by including:

a secondary-air supplying means for supplying
the secondary air into the secondary combus-
tion chamber;
a flame detecting means for detecting presence
or absence of a flame on the downstream side
of a position where the secondary-air supplying
means supplies the secondary air;
a auxiliary-air supplying means for supplying
auxiliary air into the secondary combustion
chamber on the downstream side of a detection
position of a flame by the flame detecting means;
and
a supply controlling means for operating the aux-
iliary-air supplying means to supply auxiliary air
in a larger quantity when the flame is detected
than when a flame is not detected.

6. The secondary combustion apparatus in an inciner-
ation system according to claim 5, characterized in
that the supply controlling means operates the aux-
iliary-air supply means to supply the auxiliary air into
the secondary combustion chamber only when the
flame detecting means detects a flame generated.

7. The secondary combustion apparatus in an inciner-
ation system according to claim 5, characterized in
that the supply controlling means operates the aux-
iliary-air supply means to supply the auxiliary air into
the secondary combustion chamber with the sec-
ondary air in operation and increase the supply of
the auxiliary air when a flame is detected.

8. The secondary combustion apparatus in an inciner-
ation system according to any of claims 5 to 7, char-
acterized in that the distance between a flame de-
tection position by the flame detecting means and a
auxiliary-air supply position by the auxiliary-air sup-
plying means is substantially equal to a distance by
which a gas inside of the secondary combustion
chamber moves toward the downstream side of the
flame detection position within a dead time taken
from the detection of the flame by the flame detecting
means until the beginning of increase in the supply
of auxiliary air by the auxiliary-air supplying means.

9. The secondary combustion apparatus in an inciner-
ation system according to any of claims 5 to 7, char-
acterized in that:

the secondary-air supplying means and the aux-
iliary-air supplying means include a common air-
supply source;
the auxiliary-air supplying means includes a
auxiliary-air supply nozzle for injecting air sup-
plied from the air-supply source as auxiliary air
into the secondary combustion chamber; and
the supply controlling means includes an on-off
valve positioned between the air-supply source
and the auxiliary-air supply nozzle and a valve
operating means for increasing opening of the
on-off valve when the flame detecting means
detects a flame.

10. The secondary combustion apparatus in an inciner-
ation system according to any of claims 5 to 7, char-
acterized in that:

the flame detecting means is an ultra-violet sen-
sor having a detectable wavelength of 4000 Å
or below; and
the supply controlling means operates the aux-
iliary-air supplying means to supply auxiliary air
only when the output of the ultra-violet sensor
is a specified value or above.
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