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(54) COKE OVEN, METHOD FOR REGULATING TEMPERATURE DISTRIBUTION IN COKE OVEN, 
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(57) There are provided a coke oven, a method for
regulating a temperature distribution in the coke oven, a
method for operating the coke oven, and a method for
producing coke, which can regulate the temperature dis-
tribution in the oven-length direction in a combustion
chamber by supplying air in an appropriate supply
amount to flues with a reduced combustion temperature
of the combustion chamber. A coke oven (A) includes:
an air blowing device (20) connected, in an operation
with one fuel supply system and an air supply system in
a combustion chamber (2), to the other fuel supply sys-
tem to supply air to each of flues (2a), (2b) by diverting
the other fuel supply system; and an air supply amount
calculation device (21) configured to calculate an air flow
rate shortage for each of the flues (2a), (2b) based on a
measured temperature in each of the flues (2a), (2b) in
the combustion chamber (2). The air blowing device (20)
supplies air in an amount corresponding to the air flow
rate shortage calculated by the air supply amount calcu-
lation device (21) to the flues (2a), (2b) having the air
flow rate shortage.
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Description

Technical Field

[0001] The present invention relates to a coke oven, a
method for regulating a temperature distribution in the
coke oven, a method for operating the coke oven, and a
method for producing coke.

Background Art

[0002] One of technologies of improving the combus-
tion of a coke oven is a multi-stage combustion technol-
ogy of lowering the flame temperature and reducing NOx,
which is a technology of supplying about 80 to 90% of
air required for complete combustion in a lower part of a
combustion chamber and supplying air in an amount cor-
responding to a shortage in an upper part of the combus-
tion chamber, thereby achieving complete combustion
as a whole (see PTL 1) .
[0003] As a structure of supplying air to the upper part
for multi-stage combustion, a structure is mentioned in
which an air supply path is formed in a partition wall be-
tween combustion chambers subdivided in the oven-
length direction, and air is supplied to the combustion
chambers on one side from the supply path. However,
bricks constituting the combustion chambers are prone
to deterioration particularly in a part close to a coke oven
port, and therefore the formation of the above-described
supply path is desired to be prevented only in a partition
wall partitioning the outside of the oven positioned at the
endmost in the oven-length direction. Therefore, a blow-
off port of the supply path formed in the partition wall
between the combustion chamber positioned at the end-
most in the oven-length direction and the combustion
chamber adjacent thereto needs to be formed towards
the side of the combustion chamber positioned at the
endmost, i.e., towards the side of the coke oven port, and
the subsequent blowoff ports are also necessarily direct-
ed towards the side of the coke oven port. Therefore, the
blowoff ports are formed back-to-back on a coke side
(CS) and a pusher side (PS) with the center in the oven-
length direction as the boundary. Only in the partition wall
positioned in the center in the oven-length direction, both
the supply path of blowing off air to the coke side and the
supply path blowing off air to the pusher side are provid-
ed.
[0004] The two supply paths provided in the center par-
tition wall have a cross-sectional area smaller than that
of the supply paths formed in the other partition walls to
prevent deterioration of the strength of the partition wall.
This has posed such a problem that the ventilation re-
sistance of the two supply paths is large, so that pressure
loss becomes correspondingly large, resulting in a re-
duction in the flow rate of air that can be supplied and a
reduction in the combustion temperature, which lowering
the combustion temperature of the center in the oven-
length direction.

[0005] To solve this problem, PTL 2 describes a meth-
od for regulating a temperature distribution in a coke oven
having two fuel supply systems capable of supplying fuel
gas to each of combustion chambers subdivided in the
oven-length direction and an air supply system capable
of supplying air to each of the combustion chambers, in
which, in an operation with one fuel supply system of the
fuel supply systems and the air supply system, air is sup-
plied by diverting the other fuel supply system to a pre-
determined combustion chamber positioned in the center
in the oven-length direction, thereby regulating the tem-
perature distribution in the oven-length direction of the
combustion chamber.

Citation List

Patent Literatures

[0006]

PTL 1: JP 2001-81470 A
PTL 2: JP 2009-46536 A

Summary of Invention

Technical Problem

[0007] The bricks constituting the combustion cham-
bers of the coke oven are deteriorated as described
above, but this deterioration results in a decrease only
in air ratios of the flues in the vicinity of the deteriorated
bricks in some cases. More specifically, mortar applied
between the brick and the brick is broken, so that volatile
gas generated during dry distillation of coal flows from a
carbonization chamber to the flue of the combustion
chamber, causing the reduction in the air ratio and the
reduction in the combustion temperature in some cases.
[0008] The reduction in the air ratio needs to be elim-
inated, because the reduction in the air ratio causes prob-
lems, such as the generation of dust of soot generated
due to a reduction in the combustion efficiency caused
by unburned fuel or pyrolysis and blockage of a gas flow
path.
[0009] In this case, air is supplied to the flues posi-
tioned in the center in the oven-length direction according
to the method for regulating the temperature distribution
in the coke oven described in PTL 2, but the flues having
the reduced combustion temperature and the reduced
air ratio is not limited to the flues positioned in the center
in the oven-length direction, and therefore air cannot be
always supplied to the flues requiring the air supply. Fur-
ther, the method for regulating the temperature distribu-
tion in the coke oven in PTL 2 does not describe the air
supply amount to the flues, and therefore there is a risk
that air in an excessive supply amount is blow into the
flues positioned in the center in the oven-length direction,
deteriorating the temperature distribution in the oven-
length direction in the combustion chamber.
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[0010] It is conceivable that air is blown uniformly to all
of the flues in the entire combustion chamber to increase
the air ratio of the flues having the reduced air ratio. How-
ever, this case results in a loss of energy because air is
blown even to the flues not requiring the air supply.
[0011] Thus, the present invention has been made to
solve the conventional problem. It is an object of the
present invention to provide a coke oven, a method for
regulating the temperature distribution in the coke oven,
a method for operating the coke oven, and a method for
producing coke, which can regulate the temperature dis-
tribution in the oven-length direction in a combustion
chamber by supplying air in an appropriate supply
amount to the flues with a reduced combustion temper-
ature of the combustion chamber.

Solution to Problem

[0012] To achieve the above-described object, a coke
oven according to one aspect of the present invention is
a coke oven with a combustion chamber having a plurality
of sets of two flues, two fuel supply systems capable of
supplying fuel gas to each of the flues of the combustion
chamber, and an air supply system capable of supplying
air to each of the flues of the combustion chamber in the
oven-length direction, including: an air blowing device
connected, in an operation with one fuel supply system
of the two fuel supply systems and the air supply system
in the combustion chamber, to the other fuel supply sys-
tem to supply air to each of the flues by diverting the other
fuel supply system; and an air supply amount calculation
device configured to calculate the air flow rate shortage
for each of the flues based on the measured temperature
in each of the flues in the combustion chamber, in which
the air blowing device supplies air in an amount corre-
sponding to the air flow rate shortage calculated by the
air supply amount calculation device to the flues having
the air flow rate shortage.
[0013] A method for regulating a temperature distribu-
tion in a coke oven according to another aspect of the
present invention is a method for regulating the temper-
ature distribution in a coke oven with a combustion cham-
ber having a plurality of sets of two flues, two fuel supply
systems capable of supplying fuel gas to each of the flues
of the combustion chamber, and an air supply system
capable of supplying air to each of the flues of the com-
bustion chamber in the oven-length direction, including:
an air supply amount calculation step of calculating the
air flow rate shortage for each of the flues based on the
measured temperature in each of the flues in the com-
bustion chamber by the air supply amount calculation
device; and an air blowing step of supplying air in an
amount corresponding to the air flow rate shortage cal-
culated in the air supply amount calculation step to the
flues having the air flow rate shortage from an air blowing
device connected, in an operation with one fuel supply
system of the two fuel supply systems and the air supply
system in the combustion chamber, to the other fuel sup-

ply system to supply air to each of the flues by diverting
the other fuel supply system, regulating the temperature
distribution in the oven-length direction of the combustion
chamber.
[0014] A method for operating a coke oven according
to another aspect of the present invention includes op-
erating the coke oven by regulating the temperature dis-
tribution in the oven-length direction of the combustion
chamber by the method for regulating the temperature
distribution in the coke oven described above.
[0015] A method for producing coke according to an-
other aspect of the present invention includes producing
coke by operating the coke oven according to the method
for operating the coke oven described above.

Advantageous Effects of Invention

[0016] The coke oven, the method for regulating the
temperature distribution in the coke oven, the method for
operating the coke oven, and the method for producing
coke can provide a coke oven, a method for regulating
the temperature distribution in the coke oven, a method
for operating the coke oven, and a method for producing
coke, which can regulate the temperature distribution in
the oven-length direction in the combustion chamber by
supplying air in an appropriate supply amount to the flues
with a reduced combustion temperature of the combus-
tion chamber.

Brief Description of Drawings

[0017]

FIGS. 1A and 1B illustrate the outline configurations
of a coke oven, in which FIG. 1A is a cross-sectional
view of the coke oven cut along the oven-length di-
rection in a carbonization chamber and FIG. 1B is a
cross-sectional view of the coke oven cut along the
longitudinal direction of coke oven battery;
FIG. 2 is a view for illustrating the configuration of
sets of two flues and regenerators in a combustion
chamber;
FIG. 3 is a view for illustrating the outline configura-
tion of air supply paths and blowoff ports;
FIG. 4 is a view for illustrating the configuration of
an existing C gas supply system;
FIG. 5 is a view in which an air blowing device is
connected to a vertical pipe of a C gas supply system
to supply air to each of the flues by diverting the C
gas supply system;
FIG. 6 is a view for illustrating the outline configura-
tion of a coke oven according to one embodiment of
the present invention, but FIG. 6 does not illustrate
the regenerators and the carbonization chambers;
FIG. 7 is a view illustrating the outline configuration
of an air blowing device in the coke oven illustrated
in FIG. 6;
FIG. 8 is a view illustrating the outline configuration

3 4 



EP 4 317 367 A1

4

5

10

15

20

25

30

35

40

45

50

55

of an air supply amount calculation device in the coke
oven illustrated in FIG. 6;
FIG. 9 is a flowchart for illustrating the processing
flow for regulating a temperature distribution in the
oven-length direction of the combustion chamber;
FIG. 10 is a flowchart for illustrating a detailed proc-
ess flow of Step S1 (air supply amount calculation
step) in the flowchart illustrated in FIG. 9;
FIG. 11 is a flowchart for illustrating a detailed proc-
ess flow of Step S2 (air blowing step) in the flowchart
illustrated in FIG. 9;
FIG. 12 is a graph illustrating one example of a tem-
perature distribution in the oven-length direction of
the combustion chamber (the temperature of flues
in the center in the oven-length direction decreases
by about 50°C) ;
FIG. 13 is a graph illustrating the relationship be-
tween the oven wall temperature estimated from the
measured temperature in the flues in the center in
the oven-length direction and the oven wall temper-
ature estimated from the temperature of a calculation
value in the flues in the center in the oven-length
direction in the combustion chamber having the tem-
perature distribution illustrated in FIG. 12;
FIG. 14 is a graph for illustrating changes with time
of the oven bottom temperature in the flues in the
center in the oven-length direction, changes with
time of the flow rate of air supplied to the flues in the
center in the oven-length direction, and changes with
time of the CO concentration in the flues in the center
in the oven-length direction for illustrating the effect
when air in an amount corresponding to the air flow
rate shortage is supplied to the flues in the center in
the oven-length direction in the combustion chamber
having the temperature distribution illustrated in FIG.
12; and
FIG. 15 is a view for illustrating a difference between
odd and even numbers of gas blowing flues and ex-
hausting flues in combustion chambers adjacent to
each other in the longitudinal direction of coke oven
battery.

Description of Embodiments

[0018] Embodiments of the present invention will now
be described with reference to the drawings. The em-
bodiments described below exemplify devices or meth-
ods for embodying the technical idea of the present in-
vention, and the technical idea of the present invention
does not specify the materials, shapes, structures, ar-
rangement, and the like of constituent components to the
materials, shapes, structures, arrangement, and the like
described below. The drawings are schematic. There-
fore, it should be noted that the relationship between the
thickness and the planar dimension, ratio, and the like
are different from the actual relationship, ratio, and the
like. The drawings include portions different in mutual
dimensional relationships and ratios.

[0019] FIG. 1 illustrates the outline configuration of a
coke oven. In a coke oven A illustrated in FIGS. 1A and
1B, a plurality of carbonization chambers 1 and a plurality
of combustion chambers 2 are alternately arranged along
the longitudinal direction of coke oven battery, and a plu-
rality of regenerators 3 is provided in the longitudinal di-
rection of coke oven battery below the carbonization
chambers 1 and the combustion chambers 2. Each com-
bustion chamber 2 has a plurality of sets (16 sets in this
embodiment) of two flues 2a, 2b (see FIG. 2) in the oven-
length direction as illustrated in FIG. 6. With respect to
the plurality of sets of the two flues 2a, 2b, the sets of the
flues 2a, 2b are arranged at a predetermined pitch along
the oven-length direction. The sets of the flues 2a, 2b
extend in the vertical direction, and each have a hairpin
structure in which the flues 2a, 2b are allowed to com-
municate with each other in top portions of the flues 2a,
2b as illustrated in FIGS. 2 and 6.
[0020] The regenerators 3 are divided in the oven-
length direction, and the predetermined regenerator 3 is
allowed to communicate with one set of the flues 2a, 2b
of each combustion chamber 2. A bottom section of each
regenerator 3 aligned in the oven-length direction is al-
lowed to communicate with a sole flue 4 extending in the
oven-length direction, and a nozzle plate 5 with an open-
ing section is interposed between each regenerator 3
and the sole flue 4.
[0021] For one set of the flues 2a, 2b, a route for sup-
plying fuel gas (M gas: mixed gas of coke oven gas and
blast furnace gas) and air and a route for discharging
exhaust gas from the one set of the flues 2a, 2b are in-
dividually formed. More specifically, the M gas and air
are individually poured from one end on a coke side (CS)
of the sole flues 4 different from each other, enter the
regenerator 3 via the nozzle plate 5, followed by preheat-
ing therein, and then introduced into either one of one
set of the flues 2a, 2b for combustion. Exhaust gas of the
combustion is drawn down from the other one of the one
set of the flues 2a, 2b to the regenerator 3, followed by
heat recovery therein, enters the sole flue 4, and then
exhausted from the other end on a pusher side (PS). The
supply route of the M gas and air and the exhaust route
of the exhaust gas are switched every predetermined
time interval, and the preheating and the heat recovery
are alternately performed in the regenerator 3.
[0022] To lower the flame temperature and reduce
NOx, two-stage combustion is performed. In a first stage,
air is supplied from the bottom sections of the flues 2a,
2b, and, in a second stage, an air supply path 2c is formed
in a partition wall between the flues 2a, 2b and air is
supplied from the supply path 2c to the flue 2a or 2b as
illustrated in FIGS. 2 and 3. More specifically, the prede-
termined regenerator 3 is allowed to communicate with
one supply path 2c, and air sent to this regenerator 3 is
blown off to the flue 2a or 2b via the supply path 2c in
the partition wall. However, bricks constituting the com-
bustion chamber 2 are prone to deterioration particularly
in a section close to a coke oven port, and therefore the
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formation of the supply path 2c is desired to be prevented
only in the partition wall partitioning the outside of the
oven positioned at the endmost in the oven-length direc-
tion. Therefore, as illustrated in FIG. 3, a blowoff port 2d
of the supply path 2c formed in the partition wall between
the flue 2a or 2b positioned at the endmost in the oven-
length direction and the flue 2b or 2a adjacent to the flue
2a or 2b positioned at the endmost is formed towards the
side of the flue 2a or 2b positioned at the endmost, i.e.,
towards the side of the coke oven port, and all of the
subsequent blowoff ports 2d are also directed towards
the side of the coke oven port. Thus, the blowoff ports
2d are formed back-to-back on the coke side (CS) and
the pusher side (PS) with the center in the oven-length
direction as the boundary. Only in the partition wall po-
sitioned in the center in the oven-length direction, both
the supply path 2c performing blowing-off to the coke
side and the supply path 2c performing blowing-off to the
pusher side are provided. The combustion temperatures
of the flues 2a, 2b depend on the flow rates of the M gas
and the air supplied thereto, and therefore the combus-
tion temperatures are regulated by regulating the flow
rate of the fuel gas passing through the nozzle plate 5
by regulating the opening area of the nozzle plate 5.
[0023] On the other hand, a vertical pipe 6 supplying
fuel gas (C Gas: coke oven gas) is allowed to communi-
cate with the bottom section of each of the flues 2a, 2b.
Each vertical pipe 6 is allowed to communicate with a
distribution pipe 8 via a branch pipe 7, and a chip 9 ca-
pable of controlling the flow rate is provided in the middle
of the branch pipe 7 as illustrated in FIG. 4. The C gas
poured into the distribution pipe 8 does not pass through
the regenerator 3, and is supplied directly to one of the
flues 2a and 2b through the branch pipe 7 and the vertical
pipe 6, so that combustion occurs in one of the flues 2a
and 2b. Exhaust gas of the combustion is the same as
that in the combustion of the M gas described above.
[0024] As described above, the coke oven A includes
the M gas supply system and the C gas supply system
(distribution pipe 8, branch pipe 7, and vertical pipe 6)
capable of supplying the M gas and the C gas to each of
the flues 2a, 2b of the combustion chamber 2 and the air
supply system (including the supply path 2c) capable of
supplying air to each of the flues 2a, 2b of the combustion
chamber 2, and involves M gas combustion performed
by the M gas and the air and C gas combustion performed
by the C gas and the air. The coke oven A is operated
by either one of the M gas combustion and the C gas
combustion. However, the coke oven A is operated main-
ly by the M gas combustion.
[0025] When the coke oven A is operated by the M gas
combustion, the C gas supply system is not used and is
in a resting state, and therefore, to supply air in an ap-
propriate supply amount to one or two or more of the
flues 2a, 2b with the reduced combustion temperature
among the plurality (32 sets in this embodiment) of flues
2a, 2b of the combustion chamber 2 by diverting the C
gas supply system, an air blowing device 20 is connected

to the vertical pipe 6 of the C gas supply system allowed
to communicate with the plurality (32 sets in this embod-
iment) of flues 2a, 2b in the combustion chamber 2 as
illustrated in FIG. 6. At this time, as illustrated in FIG. 5,
the chip 9 of the branch pipe 7 allowed to communicate
with each of the flues 2a, 2b is replaced with a blind chip
10. The branch pipe 7 is disconnected (separated) from
the distribution pipe 8. When a flow path can be com-
pletely closed by the chip 9, there is no need to replace
the chip 9 with the blind chip 10. Then, the air blowing
device 20 is connected to the lower end of the vertical
pipe 6 disconnected from the distribution pipe 8, enabling
the air supply. In FIG. 6, the reference numeral 11 de-
notes an air inlet, the reference numeral 12 denotes an
M gas supply pipe, and the reference numeral 13 denotes
an exhaust port.
[0026] When there are the flues 2a, 2b having the air
flow rate shortage calculated by an air supply amount
calculation device 21 described below larger than a pre-
determined threshold α, the air blowing device 20 sup-
plies air in an amount corresponding to the air flow rate
shortage to the flues 2a, 2b having the air flow rate short-
age larger than the predetermined threshold α, and in-
cludes a plurality (32 in this embodiment) of air blowing
sections 20b supplying air to each of the flues 2a, 2b and
an air-blowing control section 20a controlling the air blow-
ing of the plurality of air blowing sections 20b as illustrated
in FIG. 7.
[0027] Herein, the "predetermined threshold α" is set
based on the air ratio. For example, when the air ratio is
0.8 or less, air in an amount corresponding to the air flow
rate shortage is blown. For example, when the dry distil-
lation heat quantity is set to 600 Mcal/t, the coal supply
amount per one time to one combustion chamber is set
to 30 t, the theoretical air amount (volume ratio) required
for the complete combustion of the M gas is set to 1, the
heat quantity of the M gas is set to 1.200 [Mcal/Nm3], the
air ratio of the design value of the coke oven is set to 1.2,
a time required for one dry distillation is set to 17.5 hours,
and the number of the flues on the fuel gas blowing side
in one combustion chamber is set to 16 (= 32/2), the air
amount per flue is 64 Nm3/h, because Air blowing amount
into one flue = Dry distillation heat quantity 3 Coal supply
amount per one time into one combustion chamber/Heat
quantity of M gas 3 Theoretical heat quantity 3 Air ratio
of design value of coke oven/Time required for one dry
distillation/Number of flues on fuel gas blowing side in
one combustion chamber is established.
[0028] When there is the flue determined to have the
air ratio of 0.75 in this example, air in an amount corre-
sponding to Air-ratio blowing gas amount = Air blowing
amount into one flue 3 (Air ratio of design value - Actual
air ratio)/ Air ratio of design value ≈ 38.5 Nm3/h is blown
into the flues 2a, 2b determined to have a low air ratio
(flues 2a, 2b determined to have the air flow rate shortage
larger than the predetermined threshold α).
[0029] Each air blowing section 20b is connected to a
common air pipe connected to an air supply source, and
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is configured to supply air in an amount corresponding
to the air flow rate according to the opening degree of a
valve provided in each air blowing section 20b to each
of the flues 2a, 2b.
[0030] The air-blowing control section 20a is a compu-
ter system with an arithmetic processing function, and is
configured to determine whether there are the flues 2a,
2b having the air flow rate shortage calculated by the air
supply amount calculation device 21 larger than the pre-
determined threshold α, and, when there are the flues
2a, 2b having the air flow rate shortage larger than the
predetermined threshold α, control the valve opening de-
gree of the air blowing sections 20b supplying air to the
flues 2a, 2b having the air flow rate shortage larger than
the predetermined threshold α, and supply air in an
amount corresponding to the air flow rate shortage to the
flues 2a, 2b.
[0031] To the air blowing device 20, the air supply
amount calculation device 21 is connected, the air supply
amount calculation device 21 calculating the air flow rate
shortage for each of the flues 2a, 2b based on the meas-
ured temperature in each of the flues 2a, 2b in the com-
bustion chamber 2.
[0032] The air supply amount calculation device 21 in-
cludes an operation data acquisition section 21a, a first
distribution flow rate estimation section 21b, a flue inter-
nal temperature acquisition section 21c, a second distri-
bution flow rate estimation section 21d, an air flow rate
shortage calculation section 21e, and an output section
21f as illustrated in FIG. 8. The air supply amount calcu-
lation device 21 is a computer system with an arithmetic
processing function, and is configured to execute various
dedicated computer programs stored in advance in hard-
ware, thereby enabling the realization, on software, of
the functions of the operation data acquisition section
21a, the first distribution flow rate estimation section 21b,
the flue internal temperature acquisition section 21c, the
second distribution flow rate estimation section 21d, the
air flow rate shortage calculation section 21e, and the
output section 21f.
[0033] Herein, the operation data acquisition section
21a acquires operation data stored in an operation result
database 22 (see FIG. 6)). The operation result database
22 stores the operation data when coke oven operation
was performed in the past. The operation data is result
data in the coke oven operation, such as the total flow
rate of the fuel gas supplied to the combustion chamber
2, the valve opening degree for supplying the fuel gas to
each of the flues 2a, 2b, and a top pressure.
[0034] The first distribution flow rate estimation section
21b estimates the distribution flow rate of each of the fuel
and the air to each of the flues 2a, 2b in the combustion
chamber 2 based on the operation data acquired by the
operation data acquisition section 21a. Specifically, the
first distribution flow rate estimation section 21b esti-
mates the distribution flow rate of each of the fuel and
the air to each of the flues 2a, 2b from the total flow rate
of the fuel gas supplied to the combustion chamber 2,

the valve opening degree for supplying the fuel gas to
each of the flues 2a, 2b, and the top pressure of the op-
eration data acquired by the operation data acquisition
section 21a.
[0035] The flue internal temperature acquisition sec-
tion 21c acquires a calculation value of temperature in
each of the flues 2a, 2b from the distribution flow rate of
each of the fuel and the air to each of the flues 2a, 2b in
the combustion chamber 2 estimated by the first distri-
bution rate estimation section 21b and the relationship
between temperature data in each of the flues 2a, 2b and
the distribution flow rate of each of the fuel and the air in
each of the flues 2a, 2b in the combustion chamber 2
stored in a fuel/air flow rate database 23. The fuel/air flow
rate database 23 stores the relationship between the
temperature data in each of the flues 2a, 2b and the dis-
tribution flow rate of each of the fuel and the air in each
of flues 2a, 2b in the combustion chamber 2 obtained by
carrying out a large number of combustion simulations
according to the fuel amount, the air amount, the opera-
tion rate, and the like.
[0036] The second distribution flow rate estimation
section 21d estimates the actual distribution flow rate of
each of the fuel and the air in each of the flues 2a, 2b
from temperature data in each of the flues 2a, 2b obtained
by the measurement in each of the flues 2a, 2b in the
combustion chamber 2 and the relationship between the
temperature data in each of the flues 2a, 2b and the dis-
tribution flow rate of each of the fuel and the air in each
of the flues 2a, 2b stored in the fuel/air flow rate database
23. The measured temperature data in each of the flues
2a, 2b is specifically data of a temperature distribution of
the oven bottom of each of the flues 2a, 2b in the com-
bustion chamber 2.
[0037] The air flow rate shortage calculation section
21e calculates the air flow rate shortage for each of the
flues 2a, 2b in the combustion chamber 2 relative to the
air ratio of the design value from the distribution flow rate
of each of the fuel and the air to each of the flues 2a, 2b
in the combustion chamber 2 estimated by the first dis-
tribution flow rate estimation section 21b and the actual
distribution flow rate of each of the fuel and the air in each
of the flues 2a, 2b estimated by the second distribution
flow rate estimation section 21d. Herein, the air ratio of
the design value is specifically set to about 1.2.
[0038] Further, the output section 21f outputs, to the
air blowing device 20, the results of the calculation by
the air flow rate shortage calculation section 21e, i.e.,
data of the air flow rate shortage for each of the flues 2a,
2b in the combustion chamber 2 calculated by the air flow
rate shortage calculation section 21e.
[0039] When there are the flues 2a, 2b having the air
flow rate shortage calculated by the air supply amount
calculation device 21 larger than the predetermined
threshold α as described above, the air blowing device
20 supplies air in an amount corresponding to the air flow
rate shortage to the flues 2a, 2b having the large air flow
rate shortage.
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[0040] As described above, the coke oven A in this
embodiment includes the air blowing device 20 connect-
ed, in an operation with one fuel supply system (M gas
supply system) and the air supply system (including the
supply path 2c) in the combustion chamber 2, to the other
fuel supply system (C gas supply system) to supply air
to each of the flues, 2a 2b by diverting the other fuel
supply system (C gas supply system), and the air supply
amount calculation device 21 calculating the air flow rate
shortage for each of the flues 2a, 2b based on the meas-
ured temperature in each of the flues 2a, 2b in the com-
bustion chamber 2. When there are the flues 2a, 2b hav-
ing the air flow rate shortage calculated by the air supply
amount calculation device 21 larger than the predeter-
mined threshold α, the air blowing device 20 supplies air
in an amount corresponding to the air flow rate shortage
to the flues 2a, 2b having the air flow rate shortage larger
than the predetermined threshold α.
[0041] Thus, the supply of air in an amount correspond-
ing to the air flow rate shortage to the flues 2a, 2b with a
reduced combustion temperature in the combustion
chamber 2 increases the internal temperature of the flues
2a, 2b, uniformizing the temperature distribution in the
oven-length direction in the combustion chamber 2, and
the supply of air in an appropriate supply amount to the
flues 2a, 2b with a reduced combustion temperature in
the combustion chamber 2 enables the regulation of the
temperature distribution in the oven-length direction in
the combustion chamber 2.
[0042] According to the coke oven A in this embodi-
ment, the air supply amount calculation device 21 in-
cludes the operation data acquisition section 21a acquir-
ing the operation data of the combustion chamber 2
stored in the operation result database 22, and the first
distribution flow rate estimation section 21b estimating
the distribution flow rate of each of the fuel and the air to
each of the flues 2a, 2b based on the operation data
acquired by the operation data acquisition section 21a.
Further, the coke oven A in this embodiment includes the
second distribution flow rate estimation section 21d es-
timating the actual distribution flow rate of each of the
fuel and the air in each of the flues 2a, 2b from the tem-
perature data in each of the flues 2a, 2b obtained by the
measurement in each of the flues 2a, 2b and the rela-
tionship between the temperature data in each of the
flues 2a, 2b and the distribution flow rate of each of the
fuel and the air in each of the flues 2a, 2b stored in the
fuel/air flow rate database 23, and the air flow rate short-
age calculation section 21e calculating the air flow rate
shortage for each of the flues 2a, 2b relative to the air
ratio of the design value from the distribution flow rate of
each of the fuel and the air to each of the flues 2a, 2b
estimated by the first distribution flow rate estimation sec-
tion 21b and the actual distribution flow rate of each of
the fuel and the air in each of the flues 2a, 2b estimated
by the second distribution flow rate estimation section
21d.
[0043] This enables the calculation of the air flow rate

shortage for each of the flues 2a, 2b in the combustion
chamber 2 from the distribution flow rate of each of the
fuel and the air to each of the flues 2a, 2b estimated
based on the operation data of the coke oven operation
in the past and the actual distribution flow rate of each
of the fuel and the air in each of the flues 2a, 2b estimated
from the temperature data in each of the flues 2a, 2b
obtained by the measurement in each of the flues 2a, 2b.
[0044] When the different combustion chambers 2 in
the longitudinal direction of coke oven battery are com-
pared with each other, the same flues 2a, 2b are prone
to deterioration in the case of the same coke oven battery.
The design is such that, in the combustion chambers 2
adjacent to each other in the longitudinal direction of coke
oven battery, odd and even numbers of the gas blowing
flues 2a, 2b and the exhausting flues 2a, 2b are different
from each other, and the gas blowing flues 2a, 2b and
the exhausting flues 2a, 2b alternate every predeter-
mined time interval. In view of this feature, the air blowing
device 20, solenoid valves M1, M2, ..., M32, M33, and
pipes P1, P2, ..., P32, P33 are preferably designed as
follows as illustrated in FIG. 15.
[0045] As illustrated in FIG. 15, flues N1 in the com-
bustion chambers i, iii v along the longitudinal direction
of coke oven battery are connected to the air blowing
device 20 by a pipe P1 in which a solenoid valve M1 is
installed. The flues N1 of the combustion chambers ii, iv
are connected to the air blowing device 20 by a pipe P2
in which a solenoid valve M2 is installed. Flues N2 of the
combustion chambers i, iii, v along the longitudinal direc-
tion of coke oven battery are connected to the air blowing
device 20 by the pipe P2 in which the solenoid valve M2
is installed. The flues N2 of the combustion chambers ii,
iv are connected to the air blowing device 20 by a pipe
P3 in which a solenoid valve M3 is installed. Repeating
this in a similar configuration, flues N32 of the combustion
chambers i, iii, v along the longitudinal direction of coke
oven battery are connected to the air blowing device 20
by a pipe P32 in which a solenoid valve M32 is installed.
The flues N32 of the combustion chambers ii, iv are con-
nected to the air blowing device 20 by a pipe P33 in which
a solenoid valve M33 is installed.
[0046] When the fuel and the air are blown from the
flues N1, N3, N5, ..., N31 in the combustion chambers i,
iii, v, the fuel and the air are blown from the flues N2, N4,
..., N32 in the combustion chambers ii, iv. In this case,
the solenoid valves M1, M3, ..., M33 are opened and the
solenoid valves M2, M4, ..., M32 are closed.
[0047] On the other hand, when the fuel and the air are
blown from the flues N1, N3, N5, ..., N31 in the combus-
tion chambers ii, iv, the fuel and the air are blown from
the flues N2, N4, ..., N32 in the combustion chambers i,
iii, v. In this case, the solenoid valves M2, M4, ..., M32
are opened and the solenoid valves M1, M3, ..., M33 are
closed.
[0048] The solenoid valves marked with an X mark in
FIG. 15 may be manual valves or automatic valves.
[0049] FIG. 15 illustrates the five combustion cham-
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bers i to v along the longitudinal direction of coke oven
battery, and the description thereof is given above, but
the number of the combustion chambers along the lon-
gitudinal direction of coke oven battery is not limited to
five.
[0050] Next, a method for regulating the temperature
distribution in the oven-length direction of the combustion
chamber 2 is described with reference to FIGS. 9 to 11.
[0051] FIG. 9 illustrates the process flow in regulating
the temperature distribution in the oven-length direction
of the combustion chamber 2. To regulate the tempera-
ture distribution in the oven-length direction of the com-
bustion chamber 2, first, in Step S1, the air supply amount
calculation device 21 calculates the air flow rate shortage
for each of the flues 2a, 2b based on the measured tem-
perature in each of the flues 2a, 2b in the combustion
chamber 2 (air supply amount calculation step) .
[0052] The details of the air supply amount calculation
step are described with reference to FIG. 10. In the air
supply amount calculation step, first, in Step S11, the
operation data acquisition section 21a of the air supply
amount calculation device 21 acquires the operation data
stored in the operation result database 22 (operation data
acquisition step). The operation data is the result data in
the coke oven operation, such as the total flow rate of
the fuel gas supplied to the combustion chamber 2, the
valve opening degree for supplying the fuel gas to each
of the flues 2a, 2b, and the top pressure.
[0053] Next, in Step S12, the first distribution flow rate
estimation section 21b of the air supply amount calcula-
tion device 21 estimates the distribution flow rate of each
of the fuel and the air to each of the flues 2a, 2b in the
combustion chamber 2 based on the operation data ac-
quired in Step S11 (operation data acquisition step) (first
distribution flow rate estimation step). Specifically, the
first distribution flow rate estimation section 21b esti-
mates the distribution flow rate of each of the fuel and
the air to each of the flues 2a, 2b from the total flow rate
of the fuel gas supplied to the combustion chamber 2,
the valve opening degree for supplying the fuel gas to
each of the flues 2a, 2b, and the top pressure of the op-
eration data acquired in Step S11 (operation data acqui-
sition step).
[0054] Next, in Step S13, the flue internal temperature
acquisition section 21c of the air supply amount calcula-
tion device 21 acquires a calculation value of the tem-
perature in each of the flues 2a, 2b from the distribution
flow rate of each of the fuel and the air to each of the
flues 2a, 2b in the combustion chamber 2 estimated in
Step S12 (first distribution rate estimation step) and the
relationship between the temperature data in each of the
flues 2a, 2b and the distribution flow rate of each of the
fuel and the air in each of the flues 2a, 2b in the combus-
tion chamber 2 stored in the fuel/air flow rate database
23 (temperature calculation value acquisition step). The
fuel/air flow rate database 23 stores the relationship be-
tween the temperature data in each of the flues 2a, 2b
and the distribution flow rate of each of the fuel and the

air in each of flues 2a, 2b in the combustion chamber 2
obtained by carrying out a large number of combustion
simulations according to the fuel amount, the air amount,
the operation rate, and the like.
[0055] Next, in Step S14, the second distribution flow
rate estimation section 21d of the air supply amount cal-
culation device 21 estimates the actual distribution flow
rate of each of the fuel and the air in each of the flues
2a, 2b from the temperature data in each of the flues 2a,
2b obtained by the measurement in each of the flues 2a,
2b in the combustion chamber 2 and the relationship be-
tween the temperature data in each of the flues 2a, 2b
and the distribution flow rate of each of the fuel and the
air in each of the flues 2a, 2b stored in the fuel/air flow
rate database 23 (second distribution rate estimation
step). The measured temperature data in each of the
flues 2a, 2b is specifically data of a temperature distribu-
tion of the oven bottom of each of the flues 2a, 2b in the
combustion chamber 2.
[0056] Next, in Step S15, the air flow rate shortage
calculation section 21e of the air supply amount calcula-
tion device 21 calculates the air flow rate shortage for
each of the flues 2a, 2b in the combustion chamber 2
relative to the air ratio of the design value from the dis-
tribution flow rate of each of the fuel and the air to each
of the flues 2a, 2b in the combustion chamber 2 estimated
in Step S12 (first distribution flow rate estimation step)
and the actual distribution flow rate of each of the fuel
and the air in each of the flues 2a, 2b estimated in Step
S14 (second distribution flow rate estimation step) (air
flow rate shortage calculation step). Herein, the air ratio
of the design value is specifically set to about 1.2.
[0057] In the air flow rate shortage calculation step,
finally, in Step S16, the output section 21f of the air supply
amount calculation device 21 outputs, to the air blowing
device 20, the data of the air flow rate shortage for each
of the flues 2a, 2b in the combustion chamber 2 calcu-
lated in Step S15 (air flow rate shortage calculation step).
[0058] After the completion of the air flow rate shortage
calculation step, when there are the flues 2a, 2b having
the air flow rate shortage calculated in Step S1 (air supply
amount calculation step) larger than the predetermined
threshold α as described above, air in an amount corre-
sponding to the air flow rate shortage is supplied from
the air blowing device 20 to the flues 2a, 2b having the
air flow rate shortage larger than the predetermined
threshold α, regulating the temperature distribution in the
oven-length direction of the combustion chamber 2 in
Step S2 as illustrated in FIG. 9 (air blowing step).
[0059] The details of the air blowing step are described
with reference to FIG. 11. In the air blowing step, first, in
Step S21, the air-blowing control section 20a of the air
blowing device 20 acquires the data of the air flow rate
shortage for each of the flues 2a, 2b in the combustion
chamber 2 calculated in Step S1 (air supply amount cal-
culation step).
[0060] Next, in Step S22, the air-blowing control sec-
tion 20a of the air blowing device 20 determines whether
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there are the flues 2a, 2b having the air flow rate shortage
for each of the flues 2a, 2b in the combustion chamber
2 larger than the predetermined threshold α (determina-
tion step) .
[0061] Herein, the "predetermined threshold α" is set
based on the air ratio. For example, when the air ratio is
0.8 or less, air in an amount corresponding to the short-
age is blown. For example, when the dry distillation heat
quantity is set to 600 Mcal/t, the coal supply amount per
one time to one combustion chamber is set to 30 t, the
theoretical air amount (volume ratio) required for the
complete combustion of the M gas is set to 1, the heat
quantity of the M gas is set to 1.200 [Mcal/Nm3], the air
ratio of the design value of the coke oven is set to 1.2, a
time required for one dry distillation is set to 17.5 hours,
and the number of the flues on the fuel gas blowing side
in one combustion chamber is set to 16 (= 32/2), the air
amount per flue is 64 Nm3/h, because Air blowing amount
into one flue = Dry distillation heat quantity 3 Coal supply
amount per one time into one combustion chamber/Heat
quantity of M gas 3 Theoretical heat quantity 3 Air ratio
of design value of coke oven/Time required for one dry
distillation/Number of flues on fuel gas blowing side in
one combustion chamber is established.
[0062] When there are the flues determined to have
the air ratio of 0.75 in this example, air in an amount
corresponding to Air-ratio blowing gas amount = Air blow-
ing amount into one flue 3 (Air ratio of design value -
Actual air ratio)/ Air ratio of design value ≈ 38.5 Nm3/h is
blown into the flues 2a, 2b determined to have a low air
ratio (flues 2a, 2b determined to have the air flow rate
shortage larger than the predetermined threshold α).
[0063] When the determination result of Step S22 (de-
termination step) is YES (when there are such flues 2a,
2b), the process shifts to Step S23. When the determi-
nation result is NO (where there are no such flues 2a,
2b), Step S2 (air blowing step) is ended.
[0064] In Step S23, the air-blowing control section 20a
of the air blowing device 20 issues a command to supply
air in an amount corresponding to the air flow rate short-
age to the air blowing section 20b supplying air to the
flues 2a, 2b having the air flow rate shortage larger than
the predetermined threshold α. The air blowing section
20b supplies air in an amount corresponding to the air
flow rate shortage to the flues 2a, 2b having the air flow
rate shortage larger than the predetermined threshold α
according to the command, and regulates the tempera-
ture distribution in the oven-length direction of the com-
bustion chamber 2 (air supply step).
[0065] As described above, the method for regulating
the temperature distribution in the coke oven in this em-
bodiment includes the air supply amount calculation step
(Step S1) of calculating the air flow rate shortage for each
of the flues 2a, 2b based on the measured temperature
in the flues 2a, 2b in the combustion chamber 2 by the
air supply amount calculation device 21, and the air blow-
ing step (Step S2) of, when there are the flues 2a, 2b
having the air flow rate shortage calculated in the air sup-

ply amount calculation step larger than the predeter-
mined threshold α, supplying air in an amount corre-
sponding to the air flow rate shortage to the flues 2a, 2b
having the air flow rate shortage larger than the prede-
termined threshold α from the air blowing device 20 con-
nected, in the operation with the one fuel supply system
(M gas supply system) of the fuel supply systems and
the air supply system in the combustion chamber 2, to
the other fuel supply system (C gas supply system) to
supply air to each of the flues, 2a 2b by diverting the other
fuel supply system (C gas supply system), regulating the
temperature distribution in the oven-length direction of
the combustion chamber 2.
[0066] Thus, the supply of air in an amount correspond-
ing to the air flow rate shortage to the flues 2a, 2b with a
reduced combustion temperature in the combustion
chamber 2 increases the internal temperature of the flues
2a, 2b, uniformizing the temperature distribution in the
oven-length direction in the combustion chamber 2, and
the supply of air in an appropriate supply amount to the
flues 2a, 2b with a reduced combustion temperature in
the combustion chamber 2 enables the regulation of the
temperature distribution in the oven-length direction in
the combustion chamber 2.
[0067] According to the method for regulating the tem-
perature distribution in the coke oven in this embodiment,
the air supply amount calculation step (Step S1) includes
the operation data acquisition step (Step S11) of acquir-
ing the operation data of the combustion chamber 2
stored in the operation result database 22, and the first
distribution flow rate estimation step (Step S12) of esti-
mating the distribution flow rate of each of the fuel and
the air to each of the flues 2a, 2b based on the operation
data acquired in the operation data acquisition step (Step
S11). Further, the air supply amount calculation step
(Step S1) includes the second distribution flow rate esti-
mation step (Step S14) of estimating the actual distribu-
tion flow rate of each of the fuel and the air in each of the
flues 2a, 2b from the temperature data in each of the
flues 2a, 2b obtained by the measurement in each of the
flues 2a, 2b and the relationship between the tempera-
ture data in each of the flues 2a, 2b and the distribution
flow rate of each of the fuel and the air in each of the
flues 2a, 2b stored in the fuel/air flow rate database 23,
and the air flow rate shortage calculation step (Step S15)
of calculating the air flow rate shortage for each of the
flues 2a, 2b relative to the air ratio of the design value
from the distribution flow rate of each of the fuel and the
air to each of the flues 2a, 2b estimated in the first distri-
bution flow rate estimation step (Step S12) and the actual
distribution flow rate of each of the fuel and the air in each
of the flues 2a, 2b estimated in the second distribution
flow rate estimation step (Step S14).
[0068] This enables the calculation of the air flow rate
shortage for each of the flues 2a and 2b in the combustion
chamber 2 from the distribution flow rate of each of the
fuel and the air to each of the flues 2a, 2b estimated
based on the operation data of the coke oven operation
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in the past and the actual distribution flow rate of each
of the fuel and the air in each of the flues 2a, 2b estimated
from the temperature data in each of the flues 2a, 2b
obtained by the measurement in each of the flues 2a, 2b.
[0069] Then, the coke oven A is operated by regulating
the temperature distribution in the oven-length direction
of the combustion chamber 2 by the method for regulating
the temperature distribution in the coke oven. Coke is
produced by operating the coke oven A as described
above. In the operation of the coke oven A and the pro-
duction of coke, the supply of air in an amount corre-
sponding to the air flow rate shortage to the flues 2a, 2b
in the combustion chamber 2 with a reduced combustion
temperature increases the internal temperature of such
flues 2a, 2b, uniformizing the temperature distribution in
the oven-length direction in the combustion chamber 2,
and thus the temperature regulation in the oven-length
direction in the combustion chamber 2 is achieved and
excellent coke can be produced.
[0070] The embodiments of the present invention are
described above, but the present invention is not limited
thereto and can be variously modified and improved.
[0071] For example, in this embodiment, the air blow-
ing device 20 (air blowing step: Step S2) regulates the
temperature distribution in the oven-length direction of
the combustion chamber 2 by supplying, when there are
the flues 2a, 2b having the air flow rate shortage calcu-
lated by the air supply amount calculation device 21 (air
supply amount calculation step: Step S1) larger than the
predetermined threshold α, air in an amount correspond-
ing to the air flow rate shortage to the flues 2a, 2b having
the air flow rate shortage larger than the predetermined
threshold α from the air blowing device 20. However, the
air blowing device 20 (air blowing step: Step S2) may
omit the determination (determination step: Step S22) by
the air-blowing control section 20a whether there are the
flues 2a, 2b having the air flow rate shortage larger than
the predetermined threshold α for each of the flues 2a,
2b in the combustion chamber 2, and may regulate the
temperature distribution in the oven-length direction of
the combustion chamber 2 by supplying air in an amount
corresponding to the air flow rate shortage calculated by
the air supply amount calculation device 21 (air supply
amount calculation step: Step S1) to the flues 2a, 2b
which are short of the air flow rate, irrespective of the
threshold value α.
[0072] Thus, the supply of air in an amount correspond-
ing to the air flow rate shortage to the flues 2a, 2b with a
reduced combustion temperature in the combustion
chamber 2 increases the internal temperature of the flues
2a, 2b, uniformizing the temperature distribution in the
oven-length direction in the combustion chamber 2, and
the supply of air in an appropriate supply amount to the
flues 2a, 2b with a reduced combustion temperature in
the combustion chamber 2 enables the regulation of the
temperature distribution in the oven-length direction in
the combustion chamber 2.
[0073] Although the 16 sets of the 32 flues 2a, 2b are

provided in the combustion chamber 2, two or more of
the sets of the two flues 2a, 2b may be provided, and the
number is not limited to the 16 sets of the 32 flues 2a, 2b.
[0074] The air blowing device 20 is connected to the
vertical pipes 6 of the C gas supply system allowed to
communicate with all of the 16 sets of 32 flues 2a, 2b in
the combustion chamber 2 but are not necessarily con-
nected to the vertical pipes 6 of the C gas supply system
allowed to communicate with all of the 16 sets of 32 flues
2a, 2b in the combustion chamber 2 and may be con-
nected to the vertical pipes 6 of the C gas supply system
allowed to communicate with the flues 2a, 2b in the
number equal to or less than 15 sets of 30 flues 2a, 2b
in the combustion chamber 2.
[0075] Although the air supply amount calculation de-
vice 21 and the air blowing device 20 are connected, but
a configuration may be acceptable in which the air supply
amount calculation device 21 and the air blowing device
20 are disconnected, the calculation results of the air
supply amount calculation device 21 are displayed on a
display device (not illustrated), a worker enters the cal-
culation results displayed on the display device into the
air blowing device 20, and air in an amount corresponding
to the air flow rate shortage is blown into the flues 2a, 2b
having the air flow rate shortage larger than the prede-
termined threshold α or air in an amount corresponding
to the air flow rate shortage is supplied to the flues 2a,
2b which are short of the air flow rate.
[0076] Although the supply amount calculation section
21 includes the flue internal temperature acquisition sec-
tion 21c, the flue internal temperature acquisition section
21c may be omitted and Step S13 (temperature calcula-
tion value acquisition step) may be omitted.

EXAMPLES

[0077] To verify the effects of the present invention, air
in an amount corresponding to the air flow rate shortage
was supplied to the flues 2a, 2b in the center in the oven-
length direction where a temperature reduction was no-
ticeable in the combustion chamber 2 as in the temper-
ature distribution in FIG. 12 from the vertical pipes 6 of
the C gas supply system in the operation with the M gas
combustion. At this time, the air flow rate shortage was
calculated by the air supply amount calculation device
21 according to the air supply amount calculation step
illustrated in FIG. 10, and air in an amount corresponding
to the calculated air flow rate shortage was blown from
the air blowing device 20.
[0078] FIG. 13 illustrates the relationship between the
oven wall temperature estimated from the measured tem-
perature in the flues 2a, 2b in the center in the oven-
length direction in the combustion chamber 2 having the
temperature distribution illustrated in FIG. 12 and the ov-
en wall temperature estimated from the temperature of
the calculation value in the flues 2a, 2b in the center in
the oven-length direction (oven wall temperature estimat-
ed from the temperature of the calculation value in the
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flues 2a, 2b in the center in the oven-length direction
acquired in Step S13). In the flues 2a, 2b in the center in
the oven-length direction, the oven wall temperature es-
timated from the measured temperature is about 50°C
lower than the oven wall temperature estimated from the
temperature of the calculation value.
[0079] In the air supply amount calculation step, the
air flow rate shortage for each of the flues 2a, 2b was
calculated relative to the air ratio of the design value (1.2)
in Step S15. The results were such that the flues 2a, 2b
in the center in the oven-length direction had the air flow
rate shortage relative to the air ratio of 1.2 was 40 Nm3/h
for and the air ratio of 0.7. In the air blowing device 20,
the air ratio of 0.7 was lower than the predetermined
threshold (air ratio of 0.8), and therefore air in an amount
corresponding to the air flow rate shortage of 40 Nm3/h
was blown from the air blowing device 20 to the flues 2a,
2b in the center in the oven-length direction via the ver-
tical pipe 6 of the C gas supply system in combustion.
As a result, it was able to be confirmed that the temper-
ature increased by about 40°C when the air was blown,
and the CO indicating incomplete combustion, which had
been confirmed before the air was blown, decreased to
almost zero, and the air shortage was eliminated as il-
lustrated in FIG. 14.

Reference Signs List

[0080]

1 carbonization chamber
2 combustion chamber
2a, 2b flue
2c supply path
2d blowoff port
3 regenerator
4 sole flue
5 nozzle plate
6 vertical pipe
7 branch pipe
8 distribution pipe
9 chip
10 blind chip
20 air blowing device
20a air-blowing control section
20b air blowing section
21 air supply amount calculation device
21a operation data acquisition section
21b first distribution flow rate estimation section
21c flue internal temperature acquisition section
21d second distribution flow rate estimation section
21e air flow rate shortage calculation section
21f output section
22 operation result database
23 fuel/air flow rate database

Claims

1. A coke oven with a combustion chamber having a
plurality of sets of two flues, two fuel supply systems
capable of supplying fuel gas to each of the flues of
the combustion chamber, and an air supply system
capable of supplying air to each of the flues of the
combustion chamber in an oven-length direction,
comprising:

an air blowing device connected, in an operation
with one fuel supply system of the two fuel supply
systems and the air supply system in the com-
bustion chamber, to another fuel supply system
to supply air to each of the flues by diverting the
another fuel supply system; and
an air supply amount calculation device config-
ured to calculate an air flow rate shortage for
each of the flues based on a measured temper-
ature in each of the flues in the combustion
chamber, wherein
the air blowing device supplies air in an amount
corresponding to the air flow rate shortage cal-
culated by the air supply amount calculation de-
vice to the flues having the air flow rate shortage.

2. The coke oven according to claim 1, wherein the air
blowing device is configured to supply, when there
are the flues having the air flow rate shortage calcu-
lated by the air supply amount calculation device
larger than a predetermined threshold, air in an
amount corresponding to the air flow rate shortage
to the flues having the air flow rate shortage larger
than the predetermined threshold.

3. The coke oven according to claim 1 or 2, wherein
the air supply amount calculation device includes:

an operation data acquisition section configured
to acquire operation data of the combustion
chamber stored in an operation result database;
a first distribution flow rate estimation section
configured to estimate a distribution flow rate of
each of fuel and air to each of the flues based
on the operation data acquired by the operation
data acquisition section;
a second distribution flow rate estimation sec-
tion configured to estimate an actual distribution
flow rate of each of the fuel and the air in each
of the flues from temperature data in each of the
flues obtained by measurement in each of the
flues and a relationship between the tempera-
ture data in each of the flues and the distribution
flow rate of each of the fuel and the air in each
of the flues stored in a fuel/air flow rate database;
and
an air flow rate shortage calculation section con-
figured to calculate the air flow rate shortage for
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each of the flues relative to an air ratio of a design
value from the distribution flow rate of each of
the fuel and the air to each of the flues estimated
by the first distribution flow rate estimation sec-
tion and the actual distribution flow rate of each
of the fuel and the air in each of the flues esti-
mated by the second distribution flow rate esti-
mation section.

4. A method for regulating a temperature distribution in
a coke oven with a combustion chamber having a
plurality of sets of two flues, two fuel supply systems
capable of supplying fuel gas to each of the flues of
the combustion chamber, and an air supply system
capable of supplying air to each of the flues of the
combustion chamber in an oven-length direction,
comprising:

an air supply amount calculation step of calcu-
lating an air flow rate shortage for each of the
flues based on a measured temperature in each
of the flues in the combustion chamber by an air
supply amount calculation device; and
an air blowing step of supplying air in an amount
corresponding to the air flow rate shortage cal-
culated in the air supply amount calculation step
to the flues having the air flow rate shortage from
an air blowing device connected, in an operation
with one fuel supply system of the two fuel supply
systems and the air supply system in the com-
bustion chamber, to another fuel supply system
to supply air to each of the flues by diverting the
another fuel supply system, regulating a tem-
perature distribution in the oven-length direction
of the combustion chamber.

5. The method for regulating a temperature distribution
in a coke oven according to claim 4, wherein, in the
air blowing step, when there are the flues having the
air flow rate shortage calculated by the air supply
amount calculation step larger than a predetermined
threshold, air in an amount corresponding to the air
flow rate shortage is supplied to the flues having the
air flow rate shortage larger than the predetermined
threshold from the air blowing device, regulating the
temperature distribution in the oven-length direction
of the combustion chamber.

6. The method for regulating a temperature distribution
in a coke oven according to claim 4 or 5, wherein
the air supply amount calculation step includes:

an operation data acquisition step of acquiring
operation data of the combustion chamber
stored in an operation result database;
a first distribution flow rate estimation step of
estimating a distribution flow rate of each of fuel
and air to each of the flues based on the oper-

ation data acquired in the operation data acqui-
sition step;
a second distribution flow rate estimation step
of estimating an actual distribution flow rate of
each of the fuel and the air in each of the flues
from temperature data in each of the flues ob-
tained by measurement in each of the flues and
a relationship between the temperature data in
each of the flues and the distribution flow rate
of each of the fuel and the air in each of the flues
stored in a fuel/air flow rate database; and
an air flow rate shortage calculation step of cal-
culating the air flow rate shortage for each of the
flues relative to an air ratio of a design value
from the distribution flow rate of each of the fuel
and the air to each of the flues estimated in the
first distribution flow rate estimation step and the
actual distribution flow rate of each of the fuel
and the air in each of the flues estimated in the
second distribution flow rate estimation step.

7. A method for operating a coke oven comprising:
operating a coke oven by regulating a temperature
distribution in an oven-length direction of a combus-
tion chamber by the method for regulating the tem-
perature distribution in a coke oven according to any
one of claims 4 to 6.

8. A method for producing coke comprising:
producing coke by operating a coke oven by the
method for operating a coke oven according to claim
7.
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