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(54) METHOD FOR SUPPLYING COMBUSTION AIR IN VERTICAL WASTE INCINERATOR, AND 
VERTICAL WASTE INCINERATOR

(57) A method for supplying combustion air in a ver-
tical incinerator according to one embodiment of the
present invention is such that during incineration treat-
ment by the vertical incinerator 1, a supplied amount of
combustion air a is controlled in such a manner as to be
0.2 to 0.8 times as much as a theoretical air amount that
is necessary to completely combust waste R in deposit
layers, and the combustion air a is supplied in such a
manner as to reduce oxygen in the combustion air a from
a lower portion to an upper portion of the deposit layers.
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Description

Technical Field

[0001] The present invention relates to a method for
supplying combustion air in a vertical incinerator, and the
vertical incinerator in which waste is charged in a se-
quence into a vertical furnace so as to combust the waste
while the combustion air is supplied to deposit layers
formed by the waste charged into the furnace, and incin-
eration ash that results after completion of the combus-
tion is discharged in a sequence from a bottom portion
of the furnace to outside of the furnace so as to implement
incineration treatment for the waste.

Background Art

[0002] Waste such as industrial waste, general waste
includes various characteristics, such as a solid, a liquid,
and a viscous body, and flammable materials, nonflam-
mable materials, and incombustible materials are mixed,
variation in characteristics of wastes is great. In particu-
lar, industrial waste associated with medical services in-
cludes a large quantity of high moisture waste such as a
paper diaper in addition to meltable glass and disposable
plastic containers having a high calorific value. Further,
it is necessary to dispose sharp-edged materials such
as an injection needle, and infectious waste that are
packed in a specific package, which makes it difficult to
implement pre-treatment to homogenize the character-
istics of wastes by agitating and the like.
[0003] When the incineration treatment of the waste in
which there is great variation in characteristics of wastes
is implemented, it is difficult to maintain a stable combus-
tion condition. Also, the local temperature rise is likely to
occur due to combustion of flammable materials having
a high calorific value, and fused incombustible materials
are adhered to the walls of the furnace so as to form a
clinker. There occurs a problem in that the progressed,
enlarged clinker causes a hindrance at the time of incin-
eration and incineration ash discharge.
[0004] There have been generally used furnaces in-
cluding a method of combusting waste while rotating or
agitating the waste, such as a rotary kiln type, an inclined
rotary hearth type, a horizontal rotary hearth type
equipped with an agitating means, in order to implement
the incineration treatment of the waste having great var-
iation in characteristics of wastes. However, in these
methods, the deposition thickness of the waste in the
furnaces becomes thin, so that it is more likely to generate
so-called combustion irregularity in which only flammable
materials such as paper, plastic, are incinerated first,
nonflammable materials are remained. Accordingly, it is
necessary to increase hearth areas in order to ensure a
combustion time for nonflammable materials and prevent
the decrease of the life of refractory materials due to a
blow-by and, which causes a problem in that installation
areas are increased.

[0005] Incidentally, these days, there has been devel-
oped a vertical incinerator to implement the incineration
treatment in such a manner that the waste disposed at
the lower portion of a vertical furnace is thickly deposited,
and the deposited waste are combusted, gas generated
through the combustion is combusted at an upper portion
of the furnace (for example, see Patent Documents 1 and
2).
[0006] That is, the conventional vertical incinerator
shown in Patent Documents 1 and 2 is such that an in-
cineration method is adopted, wherein the installation ar-
ea is reduced by making its furnace vertical, and waste
disposed at the lower portion in the vertical furnace is
thickly deposited so as to ensure the deposition thickness
of waste, and during the incineration treatment, the de-
posited waste is piled up in the order of "refining layer",
"combustion layer", and "ash layer" from the top thereof
and combusted while the combustion condition is con-
trolled, and gaseous flammable materials generated by
the combustion are re-combusted at the upper portion of
the furnace.
[0007] Incidentally, "the refining layer" is a layer mainly
to dry the characteristics of wastes so as to homogenize
the waste to be charged. "The combustion layer" is a
layer to combust the waste while ensuring a plenty of
combustion time. "The ash layer" is a layer to combust
remaining unburned materials and deposit incineration
ash that results after completion of the combustion.

Related Art Documents

Patent Documents

[0008]

Patent Document 1: Japanese Unexamined Patent
Application Publication No. 4-158110.
Patent Document 2: Japanese Examined Utility
Model Registration Publication No. 5-31383.

Summary of the Invention

Problems to be Solved by the Invention

[0009] However, with respect to the conventional ver-
tical incinerator shown in Patent Documents 1 and 2,
there has been the case where many of flammable ma-
terials included in the waste charged at the time of waste
injection are immediately combusted in the refining layer,
and the temperature in the furnace instantaneously rises,
which makes the combustion condition unstable.
[0010] When many of flammable materials are com-
busted in the refining layer, the content of the flammable
materials having a high calorific value is reduced in the
waste that transfers to the combustion layer and a per-
centage of the nonflammable materials is relatively in-
creased. This phenomenon reduces combustion calorie
in the combustion layer and causes an increase in ignition
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loss of the incineration ash.
[0011] The present invention has been achieved in
view of the above circumstances to solve the technical
problems, and it is an object of the present invention to
provide a method for supplying combustion air in a new
vertical incinerator, and the vertical incinerator that main-
tain a stable combustion condition and possibly accom-
plish the reduction of ignition loss.

Means of Solving the Problems

[0012] According to one aspect of the present inven-
tion, a method for supplying combustion air in a vertical
incinerator (hereinafter referred to as "a method of the
present invention") may be a method for supplying com-
bustion air in a vertical incinerator in which waste is
charged in a sequence into a vertical furnace so as to
combust the waste while the combustion air is supplied
to deposit layers that are formed by the waste charged
into the furnace, and incineration treatment for the waste
is implemented by sequentially discharging incineration
ash that results after completion of the combustion from
a bottom portion to outside of the furnace.
[0013] That is, the method of the present invention tar-
gets an incinerator based on the technical concept that
the incineration treatment is implemented in such a man-
ner that waste is deposited at the bottom portion of the
furnace while the combustion air is supplied to the deposit
layers formed by the deposited waste. In particular, other
additional structure is not limited as long as the inciner-
ator is based on the technical concept.
[0014] The method of the present invention is charac-
terized most in that during the incineration treatment, the
supplied amount of the combustion air is controlled in
such a manner as to be 0.2 to 0.8 times as much as a
theoretical air amount that is necessary to completely
combust the waste in the deposit layers, and the com-
bustion air is supplied in such a manner as to reduce
oxygen from a lower portion to an upper portion of the
deposit layers.
[0015] Incidentally, "theoretical air amount" means the
necessary amount of air to completely combust a com-
bustion object.
[0016] In an ordinary incinerator, the supplied amount
of the combustion air is determined in accordance with
the quantity of waste charged into a furnace per unit time,
a calorific value, and the like, but the combustion air is
supplied with some surplus with respect to the theoretical
air amount in order to completely combust the charged
waste. However, when a surplus amount of air, which is
more than necessary, is supplied, there is the case where
a temperature in the furnace decreases. Accordingly, the
combustion air that is about 1.1 to 1.4 times as much as
the theoretical air amount is commonly supplied in the
ordinary incinerator
[0017] Also, a conventional vertical incinerator is often
configured such that waste deposited at the lower portion
of the furnace is combusted, and gaseous flammable ma-

terials generated through the combustion are re-com-
busted at the upper portion of the furnace. The amount
of combustion air supplied to the deposit layers formed
by the deposited waste is usually about 0.8 to 1.3 times
as much as the theoretical air amount.
[0018] However, when incineration treatment for waste
in which flammable materials and nonflammable mate-
rials are mixed is implemented in the vertical incinerator,
and the combustion air that is about 0.8 to 1.3 times as
much as the theoretical air amount is supplied to the de-
posit layers, there has been the case where flammable
materials in the waste charged, in particular, at the time
of waste injection, are instantaneously, immediately
combusted due to the sufficient amount of oxygen left in
the upper portion of the deposit layers so as to make the
combustion condition unstable.
[0019] Accordingly, the inventors have thoroughly ex-
amined the vertical incinerator of this type in order to
maintain the stable combustion condition and has ob-
tained the knowledge that the supplied amount of the
combustion air is controlled in such a manner as to be
0.2 to 0.8 times as much as the theoretical air amount
that is necessary to completely combust the waste in the
deposit layers during the incineration treatment, and the
combustion air is supplied in such a manner as to reduce
oxygen in the combustion air from a lower portion to an
upper portion of the deposit layers, and accordingly, in
the deposit layers during the incineration treatment, un-
burned materials in the incineration ash (ash layer) ex-
isted in the bottom portion of the furnace and waste in a
layer at the time of combustion (combustion layer) exist-
ed on the incineration ash are aerobically combusted so
as to consume the oxygen in the deposit layers, and there
is formed, above the combustion layer, a char layer (re-
duction layer) in which the pyrolysis (reduction) of waste
is facilitated under a high temperature in the substantially
absence of oxygen where oxygen is hardly supplied.
[0020] There has been obtained the knowledge that
when the char layer in the substantially absence of oxy-
gen is formed above the combustion layer in the deposit
layers, an instantaneous temperature rise, which is
caused by immediate combustion of flammable materials
in a layer (refining layer) above the char layer, is re-
strained, and combustion condition becomes greatly sta-
ble.
[0021] Also, there has been obtained the knowledge
that the flammable materials having a high calorific value
are not immediately combusted in the refining layer but
transferred from the refining layer to the char layer, and
then from the char layer to the combustion layer while a
large amount of the flammable materials is contained in
the waste, so that combustion calorie in the combustion
layer is kept.
[0022] Furthermore, the char layer receives heat gen-
erated from the combustion layer so as to be in a high
temperature state. Accordingly, in the char layer, the
waste is exposed in the high temperature in a state where
oxygen is insufficient for a relatively long period of time
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to implement suppressed combustion, so that the non-
flammable materials in the waste sufficiently pyrolyzed.
As a result, there has been obtained the knowledge that
homogeneous incineration treatment of the waste is fa-
cilitated, and the combustion calorie in the combustion
layer is maintained, so that the remaining of unburned
materials in the incineration ash discharged in the end is
remarkably minimized so as to greatly reduce ignition
loss.
[0023] When the supplied amount of combustion air is
0.2 times less than the theoretical air amount that is nec-
essary to completely combust the waste in the deposit
layers, the combustion layer in the deposit layers is not
sufficiently formed due to the low amount of the combus-
tion air. On the other hand, when the supplied amount of
combustion air is 0.8 times higher than the theoretical air
amount that is necessary to completely combust the
waste in the deposit layers, the char layer in the deposit
layers is not sufficiently formed due to the too much
amount of the combustion air. Accordingly, in the method
of the present invention, the supplied amount of combus-
tion air is set in a range of from 0.2 to 0.8 times as much
as the theoretical air amount that is necessary to com-
pletely combust the waste in the deposit layers. It is pref-
erable that the supplied amount of combustion air be set
in a range of 0.3 to 0.7 times as much as the theoretical
air amount, and more preferably, in a range of 0.4 to 0.6
times as much as the theoretical air amount
[0024] Incidentally, in the conventional vertical incin-
erator, there have been disposed a plurality of air intake
nozzles along the upper-and-lower direction of a wall of
the furnace in order to supply the combustion air to the
deposit layers, which allows the combustion air to be sup-
plied from a plurality of portions.
[0025] However, in the method of the present inven-
tion, it is necessary to gradually reduce the density of
oxygen from the lower portion to the upper portion of the
deposit layers formed by the waste charged into the fur-
nace and positively form the char layer in the substantially
absence of oxygen on the combustion layer in the deposit
layers. Accordingly it is not preferable that a large amount
of combustion air be supplied to positions that corre-
spond with the range of from a middle portion to the upper
portion in the deposit layers.
[0026] That is, it is extremely difficult to form the stable
char layer on the combustion layer in the deposit layers
just in the way that the combustion air supplied to the
deposit layers is merely 0.2 to 0.8 times as much as the
theoretical air amount that is necessary to completely
combust the waste in the deposit layers during the incin-
eration treatment.
[0027] In view of this point, in the method of the present
invention, the supplied amount of the combustion air is
controlled in such a manner as to be 0.2 to 0.8 times as
much as the theoretical air amount that is necessary to
completely combust the waste in the deposit layers dur-
ing the incineration treatment, and the combustion air is
supplied in such a manner as to reduce oxygen from the

lower portion to the upper portion of the deposit layers,
so that the char layer in the substantially absence of ox-
ygen is stably formed on the combustion layer in the de-
posit layers.
[0028] When the combustion air is supplied in such a
manner as to reduce oxygen in the combustion air from
the lower portion to the upper portion of the deposit lay-
ers, it is necessary to supply a large percentage of the
total amount of combustion air supplied to the deposit
layers from the lower portion (preferably, bottom portion)
of the deposit layers. More specifically, it is preferable
that 60 percent or more of the total amount of combustion
air supplied to the deposit layers be supplied from the
lower portion of the deposit layers, or more preferably,
70 percent or more of the total amount be supplied, and
further more preferably, 90 percent or more ofthe total
amount be supplied.
[0029] That is, in the method of the present invention,
it is preferable that most of the combustion air supplied
to the deposit layers be supplied from the lower portion
of the deposit layers. Accordingly, in the method of the
present invention, it is preferable that the combustion air
be supplied only from the lower portion of the deposit
layers.
[0030] Subsequently, a vertical incinerator of the
present invention (hereinafter referred to as "the inciner-
ator of the present invention") will be described. The
aforementioned description regarding the method of the
present invention is also applied to the incinerator of the
present invention. Therefore, the description will be omit-
ted to avoid repetition.
[0031] The incinerator of the present invention may be
characterized in that waste is charged in a sequence into
a vertical furnace so as to combust the waste while the
combustion air is supplied to deposit layers that are
formed by the waste charged into the furnace, and incin-
eration treatment for the waste is implemented by se-
quentially discharging incineration ash that results after
completion of the combustion from an incineration ash
discharge plate disposed on a bottom portion of the fur-
nace to outside of the furnace, the vertical incinerator
includes a plurality of air blow holes configured to supply
the combustion air from a bottom portion of deposit layers
to the incineration ash discharge plate, wherein the com-
bustion air is supplied from the air blow holes during the
incineration treatment, and further a control mechanism
configured to control supplied amount of the combustion
air in such a manner as to be 0.2 to 0.8 times as much
as a theoretical air amount that is necessary to complete-
ly combust the waste in the deposit layers.
[0032] It is noted that the air blow holes provided in the
incineration ash discharge plate are not limited to one
portion but may separately be arranged at a plurality of
portions.

Effects of the Invention

[0033] It is expected that the method of the present
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invention and the incinerator of the present invention,
which include the above-mentioned configuration, keep
the stable combustion condition in the vertical incinerator
and further reduce the ignition loss.
[0034] That is, with respect to the method of the present
invention and the incinerator of the present invention, the
supplied amount of combustion air is controlled in such
a manner as to be 0.2 to 0.8 times as much as the the-
oretical air amount that is necessary to completely com-
bust the waste in the deposit layers during the incinera-
tion treatment, and the combustion air is supplied in such
a manner as to reduce oxygen from the lower portion to
the upper portion of the deposit layers, so that the char
layer in the substantially absence of oxygen is formed in
the deposit layers during the incineration treatment, and
the flammable materials in the refining layer existed
above the char layer are immediately combusted so as
to restrain an instantaneous temperature increase, which
makes the combustion condition stable greatly.
[0035] Also, the flammable materials having a high cal-
orific value are not immediately combusted in the refining
layer but transferred from the refining layer to the char
layer, and then from the char layer to the combustion
layer while a large amount of the flammable materials is
contained in the waste, so that combustion calorie in the
combustion layer is kept.
[0036] Furthermore, the char layer receives heat gen-
erated from the combustion layer so as to be in a high
temperature state. Accordingly, in the char layer, the
waste is exposed in the high temperature in a state where
oxygen is insufficient for a relatively long period of time
while containing the flammable materials having a high
calorific value to implement the suppressed combustion,
so that the nonflammable materials in the combustion
layer are sufficiently pyrolyzed. As a result, the homoge-
neous incineration treatment of the waste is facilitated,
and the combustion calorie in the combustion layer is
kept, so that the remaining of unburned materials in the
incineration ash discharged in the end of the process is
remarkably minimized so as to greatly reduce ignition
loss.

Brief Description of the Drawings

[0037]

[FIG. 1] FIG. 1 is a schematic cross-sectional view
of a structure of a vertical incinerator according to
an embodiment of the present invention.
[FIG. 2] FIG. 2 is a plane view of an incineration ash
discharge plate of the vertical incinerator according
to an embodiment of the present invention.
[FIG. 3] FIGs. 3(a) to 3(f) are explanatory diagrams
to explain a combustion condition in deposit layers
with respect to the vertical incinerator in which a sup-
plied amount of combustion air is 0.8 to 1.3 times as
much as a theoretical air amount.
[FIG. 4] FIGs. 4(a) to 4(f) are explanatory diagrams

to explain the combustion condition in the deposit
layers with respect to the vertical incinerator in which
the supplied amount of combustion air is 0.2 to 0.8
times as much as the theoretical air amount.

Modes for Carrying out the Invention

[0038] Hereinafter, embodiments of the present inven-
tion will be described referring to the drawings. However,
the present invention is not limited to the present embod-
iments.
[0039] FIG. 1 is a schematic cross-sectional view of a
structure of a vertical incinerator. In FIG. 1, the vertical
incinerator 1 includes a furnace 2 made up of a cylindrical
portion 21 and a funnel portion 22 that is continuously
contacted with a lower portion of the cylindrical portion
21, and an incineration ash discharge mechanism 3 dis-
posed at a bottom portion of the furnace 2. Furthermore,
a secondary combustion chamber 5 placed on an upper
portion of the furnace 2 via an exhaust gas mixing means
4 is provided for the vertical incinerator 1.
[0040] The furnace 2 is made up of a steel casing (not
shown) that is constituted of the covering of the furnace
2, an upper refractory material 23 on the inner side (dis-
posed in the cylindrical portion 21), and a lower refractory
material 24 (disposed in the funnel portion 22). A charging
chute 6 that charges waste R into a furnace and includes
a sealing mechanism such as a double damper provided
on the side surface of the furnace 2. Also, on the side
surface of the furnace 2, there are provided a plurality of
secondary combustion air blow holes 25 that arc used
for re-combustion of a gaseous flammable material e that
is generated by combusting deposit layers. Secondary
combustion air b having a normal temperature is supplied
from the secondary combustion air blow holes 25 to the
cylindrical portion 21 via a forced draft fan 26.
[0041] The funnel portion 22 to stack the charged
waste R in a layer is formed in a funnel shape to be
squeezed. A water cooling jacket 8 to cool the lower re-
fractory material 24 with cooling water passing through
its inside is provided across the entire circumferential sur-
face of the lower refractory material 24 disposed in the
funnel portion 22. The waste R charged into the furnace
forms deposit layers in the funnel portion 22.
[0042] The incineration ash discharge mechanism 3 is
provided at a lower portion of the funnel portion 22 and
includes a pair of retractable waste supporting means 31
that are opposite to each other and disposed on the upper
side of the mechanism 3, an incineration ash discharge
plate 32 that is openable and closable, disposed on the
lower side of the mechanism 3, an ash discharger 33,
and a drive mechanism for these components which is
not shown in the figure.
[0043] The waste supporting means 31 are usually po-
sitioned in a retracted state where the waste supporting
means 31 are retracted from the inside of the furnace 2.
When incineration ash A is discharged after completion
of incineration, the waste supporting means 31 are pro-
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jected into the furnace 2 (shown in a dot-dash line in the
diagram) and support the weight of the deposit layers
disposed above the waste supporting means 31. Incin-
erated ash A disposed below the waste supporting
means 31 is discharged into an ash discharger 33 dis-
posed at a lower portion ofthe incineration ash discharge
mechanism 3 in accordance with the rotation of the in-
cineration ash discharge plate 32 (shown in the dashed
dotted line in the diagram).
[0044] As shown in FIG. 2, a plurality of air blow holes
28 (28a and 28b) are perforated in a radial pattern in the
incineration ash discharge plate 32. In the present em-
bodiment, in the case where the air blow holes 28 are
perforated in the radial pattern in the incineration ash
discharge plate 32, a plurality of air blow holes 28a having
a diameter of about 35 to 45 mm are provided in the
vicinity of the center of the incineration ash discharge
plate 32, and a plurality of air blow holes 27a having a
diameter of about 25 to 35 mm are provided in the pe-
riphery of the air blow holes 28a. That is, the air blow
holes 28a having a relatively large diameter are provided
in the vicinity of the center of the incineration ash dis-
charge plate 32, so that a large amount of combustion
air a is supplied to the vicinity of the center of the bottom
portion of the deposit layers.
[0045] The combustion air a transmitted from a com-
bustion air supply pipe 7 is supplied to the deposit layers
through the air blow holes 28. The combustion air a is
heated by a high-temperature air preheater 52 provided
in the secondary combustion chamber 5 and supplied
via a forced draft fan 27. On the path of the combustion
air supply pipe 7, there are provided a flow meter F to
monitor the flow mount of the combustion air a and an
opening and closing valve (damper) D to change the sup-
plied amount of the combustion air a. The supplied
amount of the combustion air a according to the present
invention is controlled in such a manner as to increase
the supplied amount of the combustion air a by opening
the opening and closing valve D in the case when a trans-
mission load of the combustion air a is augmented due
to an increase in deposition thickness of the deposit lay-
ers so as to reduce the flow amount of the combustion
air a. In contrast, when the deposition thickness of the
waste R decreases so as to reduce the transmission load
of the combustion air a, and the flow amount of the com-
bustion air a increases, it is controlled in such a manner
as to decrease the supplied amount of the combustion
air a by narrowing down the opening and closing valve D.
[0046] The high-temperature gaseous flammable ma-
terials e generated by the combustion of the deposit lay-
ers are varied into combustion gas w by heat added by
a secondary combustion burner 50, and secondary com-
bustion air b having a normal temperature, which is sup-
plied from a secondary combustion air blow hole 25. The
combustion gas w is let into the secondary combustion
chamber 5 via the exhaust gas mixing means 4 and var-
ied into re-combustion gas r in which the complete incin-
eration of unreacted gas or suspended carbon particulate

matters as well as the pyrolysis and combustion of or-
ganic compounds such as dioxin is implemented accord-
ing to the heat added by a re-heating burner 51. Subse-
quently, the re-combustion gas r is transmitted to gas
treatment equipment located outside furnace.
[0047] Next, a combustion condition of the deposit lay-
ers deposited at the lower portion of the furnace accord-
ing to the vertical incinerator 1 of the above-described
configuration will be described.

<Combustion State in Case Where Supplied Amount of 
Combustion Air a Is 0.8 to 1.3 Times As Much As Theo-
retical Air Amount>

[0048] At the beginning of operation, the waste R
charged into the furnace 2 from the charging chute 6 is
deposited on an ash layer z remained at the bottom por-
tion of the funnel portion 22 and varied into a refining
layer u so as to form deposit layers at the initial stage
(see FIG. 3(a)). As to the deposit layers at the initial stage,
the waste R in the refining layer u comes in contact with
the high-temperature combustion air a heated through
the ash layer z so as to be dried, starts the combustion
of flammable materials first while consuming oxygen, and
forms a combustion layer y while holding embers along
with nonflammable materials (see FIG. 3(b)).
[0049] When the supplied amount of the combustion
air a is 0.8 to 1.3 times as much as the theoretical air
amount, oxygen is sufficiently supplied to the upper por-
tion of the deposit layers. Accordingly, the combustion
layer y is gradually expanded over the upper portion of
the refining layer u while consuming oxygen. Also, the
incineration ash A in the combustion layer y in which the
combustion has completed is deposited on the ash layer
2 (see FIG. 3(c)). A graph illustrated on the right side of
the diagram shows a state where oxygen (remaining O2
amount) is consumed through the combustion from the
lower portion to the upper portion of the deposit layers).
[0050] When a constant amount or more of the incin-
eration ash A is deposited on the ash layer z, the waste
supporting means 31 and the incineration ash discharge
plate 32 are operated in a sequence so as to drop the
incineration ash A below with respect to the waste sup-
porting means 31 into the ash discharger 33 (see FIG. 3
(d)).
[0051] After discharging the incineration ash A, the in-
cineration ash discharge plate 32 is returned to the orig-
inal position, and the waste supporting means 31 are
displaced to the outside of the furnace 2. Accordingly,
the remaining ash layer z, the combustion layer y, and
the refining layer u that are disposed above the waste
supporting means 31 are dropped in a sequence on the
incineration ash discharge plate 32 (see FIG. 3(e)).
[0052] The air permeability of the ash layer z, the com-
bustion layer y, and the refining layer u is improved by
the impact at the time of the dropping. Also, a mass of
incineration residue in the combustion layer y and the
refining layer u disintegrates, so that air permeates the
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inside of the mass. Consequently, combustion is further
facilitated by the remaining ember.
[0053] Subsequently, when the waste R is charged in
a sequence from the charging chute 6, the waste R
charged forms a new refining layer u. Also, the lower
portion ofthe refining layer u starts the combustion by
heat of the combustion layer y and the combustion air a
so as to form a new combustion layer y. The incineration
ash A in which the combustion has completed is depos-
ited on the ash layer z (see FIG. 3(f)).
[0054] That is, during incineration treatment, when the
supplied amount of the combustion air a supplied to the
deposit layers is 0.8 to 1.3 times as much as the theo-
retical air amount, "refining layer u", "combustion layer
y" and "ash layer z" in the order beginning at the top are
formed, which provides a steady state, even though the
position is transferred in accordance with its combustion
condition in the deposit layers.
[0055] However, in the steady state, the refining layer
u and the combustion layer y are adjoined with each oth-
er, and oxygen is sufficiently supplied to the upper portion
of the deposit layers. When the waste R is charged, there
is the case where there occurs a phenomenon in which
flammable materials in the refining layer u is instantane-
ously, immediately combusted, so as to make the com-
bustion condition unstable.

<Combustion State in Case Where the Supplied Amount 
of Combustion Air a Is 0.2 to 0.8 Times As Much As The-
oretical Air Amount>

[0056] At the beginning of operation, the waste R
charged into the furnace 2 from the charging chute 6 is
deposited on the ash layer z remained at the bottom por-
tion of the funnel portion 22 and varied into the refining
layer u so as to form the deposit layers at the initial stage
(see FIG. 4(a)). As to the deposit layers at the initial stage,
the waste R in the refining layer u comes in contact with
the high-temperature combustion air a heated through
the ash layer z so as to be dried, starts the combustion
of flammable materials first while consuming oxygen, and
forms the combustion layer y while holding embers along
with nonflammable materials (see FIG. 4(b)).
[0057] When the supplied amount of the combustion
air a is 0.2 to 4.8 times as much as the theoretical air
amount, the combustion layer y is gradually expanded
over the refining layer u, but the expansion of the com-
bustion layer y stagnates upon depletion of oxygen in the
combustion air a. When the expansion of the combustion
layer y stagnates, the refining layer u disposed on the
combustion layer y is exposed to heat of the combustion
layer y with little oxygen left so as to form a char layer c
in which the pyrolysis of the waste R is facilitated in a
substantially absence of oxygen under a high tempera-
ture. Also, the incineration ash A in the combustion layer
y in which the combustion has completed is deposited
on the ash layer z (see FIG. 4(c). A graph illustrated on
the right side of the diagram shows a state where oxygen

(remaining O2 amount) is consumed through the com-
bustion from the lower portion to the upper portion of the
deposit layers.).
[0058] When a certain quantity or more of the inciner-
ation ash A is deposited on the ash layer z, the waste
supporting means 31 and the incineration ash discharge
plate 32 are operated in a sequence so as to drop the
incineration ash A below with respect to the waste sup-
porting means 31 into the ash discharger 33 (see FIG. 4
(d)).
[0059] After discharging the incineration ash A, the in-
cineration ash discharge plate 32 is returned to the orig-
inal position, and the waste supporting means 31 are
displaced to the outside of the furnace 2. Accordingly,
the remaining ash layer z, the combustion layer y, the
char layer c, and the refining layer u that are disposed
above the waste supporting means 31 are dropped in a
sequence on the incineration ash discharge plate 32 (see
FIG. 4(e)).
[0060] The air permeability of the ash layer z, the com-
bustion layer y, the char layer c, and the refining layer u
is improved by the impact at the time of the dropping.
Also, a mass of incineration residue in the combustion
layer y, the char layer c, and the refining layer u disinte-
grates, so that air permeates the inside of the mass. Con-
sequently, combustion is further facilitated by the remain-
ing ember.
[0061] Subsequently, when the waste R is charged in
a sequence from the charging chute 6, the waste R
charged forms a new refining layer u. Also, the char layer
c, to which the oxygen of combustion air a is supplied
due to the dropping, begins to combust and turns into a
new combustion layer y. Furthermore, the lower portion
of the refining layers u being in deficiency of oxygen is
formed as a new char layer c. The incineration ash A in
which the combustion has completed is deposited on the
ash layer z (see FIG. 4(f)).
[0062] That is, during incineration treatment, when the
supplied amount of the combustion air a supplied to the
deposit layers is 0.2 to 0.8 times as much as the theo-
retical air amount, "refining layer u", "char layer c", "com-
bustion layer y" and "ash layer z" in the order beginning
at the top are formed, which provides a steady condition,
even though the positions of each layer are fluctuated in
accordance with its combustion condition in the deposit
layers.
[0063] Then, when the char layer c in the substantially
absence of oxygen is formed between the refining layer
u and the combustion layer y in the deposit layers, the
phenomenon in which flammable materials in the refining
layer u is instantaneously, immediately combusted is re-
strained, which makes the combustion condition stable
greatly.
[0064] Also, the flammable materials in the refining lay-
er u are not immediately combusted while a large amount
of the flammable materials is contained in the waste R
and transferred from the refining layer u to the char layer
c, and continuously from the char layer c to the combus-
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tion layer y. Consequently, combustion calorie in the
combustion layer y is kept.
[0065] Furthermore, in the char layer c, the waste R is
exposed in a high temperature in a state of oxygen defi-
ciency for a relatively long period of time while containing
the flammable materials having a high calorific value to
implement the suppressed combustion, so that nonflam-
mable materials in the waste R are sufficiently pyrolyzed.
As a result, homogeneous incineration treatment of the
waste R is facilitated, and the combustion calorie in the
combustion layer y is kept, so that the remaining of un-
burned materials in the incineration ash A discharged in
the end is remarkably minimized so as to greatly reduce
ignition loss.

Description of the Reference Numeral

[0066]

1 Vertical incinerator
2 Furnace
3 Incineration ash discharge mechanism
4 Exhaust gas mixing means
5 Secondary combustion chamber
6 Charging chute
7 Combustion air supply pipe
8 Water cooling jacket
28 Air blow hole
32 Incineration ash discharge plate
a Combustion air
u Refined layer
c Char layer
y Combustion layer
z Ash layer

Claims

1. A method for supplying combustion air in a vertical
incinerator in which waste is charged in a sequence
into a vertical furnace to combust the waste while
the combustion air is supplied to deposit layers that
are formed by the waste charged into the furnace,
and incineration treatment for the waste is imple-
mented by sequentially discharging incineration ash
that results after completion of the combustion from
a bottom portion to outside of the furnace, the method
comprising:

controlling a supplied amount of the combustion
air in such a manner as to be 0.2 to 0.8 times
as much as a theoretical air amount that is nec-
essary to completely combust the waste in the
deposit layers during the incineration treatment;
and
supplying the combustion air in such a manner
as to reduce oxygen in the combustion air from
a lower portion to an upper portion of the deposit

layers.

2. The method for supplying the combustion air in the
vertical incinerator according to claim 1, wherein the
combustion air is supplied only from the lower portion
of the deposit layers.

3. A vertical incinerator in which waste is charged in a
sequence into a vertical furnace to combust the
waste while combustion air is supplied to deposit lay-
ers that are formed by the waste charged into the
furnace, and incineration treatment for the waste is
implemented by sequentially discharging incinera-
tion ash that results after completion of the combus-
tion from an incineration ash discharge plate dis-
posed on a bottom portion of the furnace to outside
of the furnace, the vertical incinerator comprising:

a plurality of air blow holes provided in the incin-
eration ash discharge plate and configured to
supply the combustion air from a bottom portion
of the deposit layers,
wherein the combustion air is supplied from the
air blow holes during the incineration treatment;
and further
a control mechanism configured to control a sup-
plied amount of the combustion air in such a
manner as to be 0.2 to 0.8 times as much as a
theoretical air amount that it is necessary to
completely combust the waste in the deposit lay-
ers.
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