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(54) SINTERING APPARATUS AND SINTERING METHOD

(57) The present disclosure includes: a vehicle dis-
posed movably along a traveling path and having a
to-be-sintered material loaded therein; an ignition-fur-
nace disposed above the traveling path for spraying a
flame to an upper portion of the to-be-sintered material;
a plurality of wind-boxes 140 disposed below the vehicle
along the traveling path to provide a suction power to the
vehicle; a hood disposed above the vehicle and extend-
ing along the traveling path; a circulation unit connected
to some of a plurality of the wind-boxes and supplying
exhaust gas sucked into said some of the wind-boxes to
the hood; and an air supply unit connected to at least one
of the hood and the circulation unit to supply air to the
to-be-sintered material. The present disclosure may im-
prove a quality and productivity of a sintered ore, and
may reduce an emission of pollutants.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a sintering ap-
paratus and a sintering method, and more particularly to
a sintering apparatus and a sintering method capable of
improving a quality and a productivity of a sintered ore
and reducing an emission of pollutants.

RELATED ART

[0002] A sintered ore used as a raw material for making
iron in a blast furnace is manufactured by mixing an iron
ore with a fine coke or an anthracite binder and then
combusting the coke and sintering the iron ore with the
combustion heat.
[0003] A typical sintered ore manufacturing facility in-
cludes an upper ore hopper storing an upper ore therein,
a surge hopper storing a mixed-raw material mixed with
the iron ore, which is a raw material and the coke, which
is a heat source therein, a plurality of vehicles arranged
in a row, and provided with an upper ore and a mixed-
raw material, and transferred in a process progressing
direction, a conveyor configured for transferring the plu-
rality of the vehicles in the process progressing direction,
an ignition-furnace disposed above the vehicle trans-
ferred by the conveyor in the process progressing direc-
tion, and configured to firing a to-be-sintered material
loaded on the vehicle, a plurality of a wind-boxes ar-
ranged on a transferring path in a row in the process
progressing direction, and configured to suck an inside
of the plurality of the vehicle, ducts connected to distal
ends of the plurality of the wind-boxes, a blower (not
shown) connected to the duct to generate a suction force.
[0004] A sintering process is performed by applying a
suction power to the vehicle by generating a negative
pressure by the wind-box disposed below the vehicle.
[0005] That is, when the blower is driven, the wind-box
suck air at an upper portion of the vehicle, then an ignited
flame on a top face of the to-be-sintered material is
moved to a lower portion of the to-be-sintered material,
therefore the sintering proceeds.
[0006] Conventionally, sintered exhaust gas, which is
air sucked through the wind-box, is discharged to the
outside. However, these gases contain pollutants. In ad-
dition, the sintered exhaust gas has a lot of heat energy
because it is generated by passing through a high tem-
perature sintered ore. Therefore, when the sintered ex-
haust gas is discharged to the outside, it may cause an
environmental pollution and a lot of energy may be lost.
[0007] (Patent Document 1) KR2014-0016658 A

SUMMARY

[0008] The present disclosure provides a sintering ap-
paratus and a sintering method capable of suppressing
or preventing an environmental pollution by circulating

an exhaust gas generated during a sintering process.
[0009] The present disclosure provides a sintering ap-
paratus and sintering method capable of improving a
combustion efficiency and increasing a productivity by
providing the exhaust gas and air to a to-be-sintered ma-
terial.
[0010] A sintering apparatus of the present disclosure
includes: a vehicle disposed movably along a traveling
path and having a to-be-sintered material loaded therein;
an ignition-furnace disposed above the traveling path for
spraying a flame to an upper portion of the to-be-sintered
material; a plurality of wind-boxes disposed below the
vehicle along the traveling path to provide a suction pow-
er to the vehicle; a hood disposed above the vehicle and
extending along the traveling path; a circulation unit con-
nected to some of a plurality of the wind-boxes and sup-
plying exhaust gas sucked into said some of the wind-
boxes to the hood; and an air supply unit connected to
at least one of the hood and the circulation unit to supply
air to the to-be-sintered material.
[0011] The circulation unit includes: a circulation pipe
connected to said some of the plurality of the wind-boxes
and having an inner space for receiving the exhaust gas
therein; a circulation line defining a path along which the
exhaust gas moves, wherein one end of the circulation
line is connected to the circulation pipe and the other end
thereof is connected to the hood; and a blower disposed
in the circulation line.
[0012] The circulation pipe is connected to the wind-
boxes between a transition point between increase and
decrease of a flow rate of the exhaust gas, and a point
where a temperature of the exhaust gas reaches a max-
imum.
[0013] The hood is extended to cover upper portions
of the wind-boxes from a sintering start point of a bottom
layer of the to-be-sintered material to a rear end-point of
the traveling path.
[0014] A number of wind-boxes covered by the hood
is greater than a number of wind-boxes connected to the
circulation pipe.
[0015] An opening is defined in a top portion of the
hood, and the air supply unit includes a door unit mounted
on the hood to open and close the opening.
[0016] The opening is closer to the ignition-furnace
than to a location where the circulation line and the hood
are connected to each other.
[0017] The sintering apparatus includes: a pressure
sensor installed in the hood; and a control unit for con-
trolling an operation of the door unit based on a pressure
inside the hood.
[0018] The air supply unit defines an air moving path
and the air supply unit includes an air supply line con-
nected to the circulation line.
[0019] The sintering apparatus further includes: an ox-
ygen sensor installed in the circulation line; and a control
unit for controlling an amount of air to be supplied to the
circulation line based on an oxygen concentration inside
the circulation line.

1 2 



EP 3 431 909 A1

3

5

10

15

20

25

30

35

40

45

50

55

[0020] A method for producing a sintered ore of the
present disclosure includes loading to-be-sintered mate-
rial into a vehicle traveling along a traveling path; igniting
a flame on a top face of the to-be-sintered material; suck-
ing exhaust gas downwardly of the to-be-sintered mate-
rial; and supplying a portion of air and the sucked exhaust
gas via a hood disposed above the traveling path to the
to-be-sintered material in the vehicle.
[0021] Supplying the air to the to-be-sintered material
includes: measuring a pressure inside the hood; and sup-
plying the air to the to-be-sintered material when a pres-
sure inside the hood is lower than a preset pressure val-
ue.
[0022] Supplying the portion of the air and the sucked
exhaust gas to the be-sintered material includes: spray-
ing the air at a front end of the hood and spraying the
exhaust gas at a rear end of the hood.
[0023] Supplying the air to the to-be-sintered material
includes: measuring an oxygen concentration in the ex-
haust gas; and supplying the air to the to-be-sintered
material when the oxygen concentration in the sucked
exhaust gas is lower than a preset oxygen concentration
value.
[0024] According to the embodiments of the present
disclosure, the exhaust gas generated during the sinter-
ing process with air may be supplied to the to-be-sintered
material and be involved in the sintering process. There-
fore, the exhaust gas is circulated and reused, thereby
suppressing or preventing the environmental pollution
caused by the exhaust gas.
[0025] In addition, since the oxygen concentration in
the exhaust gas is lower than that of ordinary air, a com-
bustion efficiency of the exhaust gas may be lowered.
Therefore, since the exhaust gas and air having a high
oxygen concentration are supplied to the to-be-sintered
material together, a deterioration of the combustion effi-
ciency may be suppressed or prevented. That is, by sup-
plying the air, the combustion efficiency of the to-be-sin-
tered material may be improved, and the productivity of
the sintering process may be increased.
[0026] In addition, as sintering of the to-be-sintered
material proceeds, an air resistance may increase and
the amount of air passing through the to-be-sintered ma-
terial may be reduced. In a region where the air resistance
increases, the air may be sucked into a larger suction
power. Thus, by preventing the amount of the air passing
through the to-be-sintered material from decreasing, the
combustion of the to-be-sintered material may proceed
stably. Thus, a quality of the produced sintered ore may
be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027]

Figure 1 shows a sintering apparatus according to
an embodiment of the present disclosure.
Figure 2 shows a cross-sectional view of a sintering

layer and characteristics of exhaust gas in a sintering
process according to an embodiment of the present
disclosure.
Figure 3 shows a sintering apparatus according to
another embodiment of the present disclosure.
Figure 4 shows a sintering apparatus according to
still another embodiment of the present disclosure.
Figure 5 shows a sintering method according to an
embodiment of the present disclosure.

DETAILED DESCRIPTION

[0028] Hereinafter, an embodiment of the present dis-
closure will now be described in detail with reference to
the accompanying drawings. However, embodiments
may be implemented in many different forms and should
not be construed as limited to the embodiments set forth
herein; rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will
fully convey the scope of the embodiments to those
skilled in the art. In the accompanying drawings, the di-
mensions of the structure show an enlarged scale than
actual for clarity of the disclosure. The same or similar
reference numerals are used throughout the drawings
and the description in order to refer to the same or similar
constituent elements.
[0029] Figure 1 shows a sintering apparatus according
to an embodiment of the present disclosure.
[0030] Referring to Figure 1, a sintering apparatus 100
according to an embodiment of the present disclosure
includes a vehicle 110 disposed movably along a
traveling path and having a to-be-sintered material load-
ed therein, an ignition-furnace 130 disposed above the
traveling path for spraying a flame to an upper portion of
the to-be-sintered material, a plurality of wind-boxes 140
disposed below the vehicle 110 along the traveling path
to provide a suction power to the vehicle 110, a hood 150
disposed above the vehicle 110 and extending along the
traveling path, a circulation unit 160 connected to a por-
tion of a plurality of the wind-boxes 140 and supplying
exhaust gas sucked into a portion of the wind-boxes 140
to the hood 150, and an air supply unit 170 connected to
at least one of the hood 150 and the circulation unit 160
to supply air to the to-be-sintered material.
[0031] Further, the sintering apparatus 100 may in-
clude a charging unit 120 for charging the to-be-sintered
material to the vehicle 110, a gas exhausting unit 50 con-
nected to wind-boxes 140 not connected to the circulation
unit 160 among the plurality of the wind-boxes 140, and
a control unit 190 for controlling an operation of the air
supply unit 170. In addition, the sintering apparatus 100
may include at least one of a pressure sensor 181 for
measuring a pressure inside the hood 150 and an oxygen
sensor 182 for measuring an oxygen concentration in the
exhaust gas sucked into the circulation unit 160.
[0032] The vehicle 110 is arranged to rotate in an end-
less track manner, and a closed loop is formed so that a
traveling path on an upper side of the closed loop, a ro-
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tation path on a lower side of the closed loop, and a
switching path connecting the traveling path and the ro-
tation path may be formed. In the traveling path, the to-
be-sintered material is loaded and sintered in the vehicle
110, and in the rotation path, an empty vehicle 110, in
which the sintered ore is discharged, travels.
[0033] For example, the traveling path may be extend-
ed in an anteroposterior direction, and may include a
charging section located at the foremost position in the
traveling path and in which the charging unit 120 is dis-
posed, an ignition section located behind the charging
section and in which the ignition-furnace is disposed, a
sintering section located behind the charging section and
in which the to-be-sintered material is sintered. That is,
when the vehicle 110 is passing through the charging
section, the to-be-sintered material is loaded into the ve-
hicle 110, and when the vehicle 110 is passing through
the ignition section, the flame is ignited to the to-be-sin-
tered material in the vehicle 110. In the sintering section,
the flame ignited to the to-be-sintered material is moved
from an upper portion to a lower portion of the to-be-
sintered material, therefore the sintered ore is produced.
At this time, the vehicle 110 may travel from a front to a
rear of the traveling path.
[0034] The vehicle 110 forms a space in which the to-
be-sintered material is contained therein, and the plurality
of the vehicle 110 are disposed in the endless track to
travel the traveling path and the rotation path. Accord-
ingly, the plurality of the vehicles 110 may travel from the
traveling path to the rotation path, or from the rotation
path to the traveling path, thereby continuously producing
the sintered ore.
[0035] The charging unit 120 is disposed in the charg-
ing section of the traveling path. The charging unit 120
is disposed above the vehicle 110 so that the to-be-sin-
tered material may be loaded into an open top of the
vehicle 110. The charging unit 120 may include a hopper
in which the to-be-sintered material is stored, and a
charging chute disposed at a lower portion of the unit 120
and guiding the to-be-sintered material discharged from
the hopper to the inside of the vehicle 110. Thus, the to-
be-sintered material may be loaded into the vehicle 110
passing through the charging section.
[0036] The ignition-furnace 130 is disposed in the ig-
nition section of the traveling path. The ignition-furnace
130 is disposed behind the charging unit 120 and dis-
posed above the vehicle 110 to spray the flame into the
to-be-sintered material loaded in the vehicle 110. Thus,
the loaded material in the vehicle 110 passing through
the ignition section may be ignited.
[0037] The plurality of the wind-boxes 140 are dis-
posed along the traveling path and disposed below the
vehicles 110 passing along the traveling path to suck the
exhaust gas. Thus, the air at the upper portion of the
vehicle 110 may be sucked into the wind-box 140 through
the to-be-sintered material in the vehicle 110. According-
ly, the flame ignited to a top face of the to-be-sintered
material moves downward through the air, thereby sin-

tering the entire to-be-sintered material.
[0038] The gas exhausting unit 50 provides the suction
power to the wind-boxes 140, which are not connected
to the circulation unit 160 among the plurality of wind-
boxes 140, and discharges sucked exhaust gas to the
outside. The gas exhausting unit 50 may include a suction
pipe 51 connected to a lower portion of the wind-box 140
and having a space for receiving the exhaust gas sucked
therein, a dust collector 52 connected to the suction pipe
51, a main blower 53, and a stack 54. When the main
blower 53 generates the suction power, the exhaust gas
flowing into the wind-box 140 is sucked by the suction
pipe 51, filtered through the dust collector 52, and dis-
charged to the stack 54. In this connection, the exhaust
gas may be air sucked into the wind-box 140 passing
through the to-be-sintered material.
[0039] The circulation unit 160 is connected to the por-
tion of the plurality of wind-boxes 140 and circulates the
sucked exhaust gas to supply the exhaust gas to the
upper portion of the vehicle 110. The circulation unit 160
includes a circulation pipe 161 connected to the portion
of the plurality of the wind-boxes 140 and defining a space
for receiving the exhaust gas therein, a circulation line
162 defining a path along which the exhaust gas moves,
and one end of the line 162 connected to the circulation
pipe 161 and the other end connected to the hood 150,
and a blower 163 disposed in the circulation line 162.
[0040] The circulation pipe 161 forms the space for re-
ceiving the exhaust gas therein, and is connected to the
portion of the plurality of the wind-boxes 140. Specifically,
the circulation pipe 161 is connected to the wind-boxes
140 between a transition point between increase and de-
crease of a flow rate of the exhaust gas, and a point
where a temperature of the exhaust gas reaches a max-
imum.
[0041] Figure 2 shows a cross-sectional shape of a
sintering layer and characteristics of exhaust gas in a
sintering process according to an embodiment of the
present disclosure.
[0042] A combustion zone has a high temperature due
to an active combustion of the to-be-sintered material.
Referring to Figure 2, the combustion zone is gradually
moved downward by the air sucked from an upper portion
to a lower portion of the combustion zone, and the upper
portion of the combustion zone is cooled by air at a room
temperature. In this connection, since an air resistance
of the combustion zone is larger than that of a non-sin-
tered to-be-sintered material, an amount of the exhaust
gas sucked into the wind-box 140 decreases as a thick-
ness of the combustion zone increases. Accordingly, a
transition point A between increase and decrease of a
flow rate of the exhaust gas may be the point at which
the air resistance inside the vehicle 110 increases (a point
at which the thickness of the combustion zone increas-
es).
[0043] In this connection, a high-temperature air
passed through the combustion zone decreases in tem-
perature as the hot air meets the non-sintered to-be-sin-
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tered material at the lower portion of the combustion
zone. Vapor which is vapored in the combustion zone
condenses to form a humid zone. When the combustion
zone reaches the bottom of the vehicle 110, the humid
zone and the non-sintered to-be-sintered material layer
disappear. Thus, the hot air passed through the combus-
tion zone is not cooled as the hot air passes through the
non-sintered to-be-sintered material or the humid zone,
and is sucked into the wind-box 140 at a high tempera-
ture. Accordingly, the temperature of the exhaust gas
sucked into the wind-box 140 increases to a maximum
temperature, and then the temperature decreases from
a point where sintering of the to-be-sintered material is
almost completed.
[0044] Because the air resistance increases at the
wind-boxes 140 between the transition point between in-
crease and decrease of a flow rate of the exhaust gas,
and a point where the temperature of the exhaust gas
reaches a maximum temperature (BTP: Burn Through
Point), in order to suck the air smoothly only wind-boxes
140 in this region may be connected to the circulation
pipe 161 separately to provide a greater suction power
than that of the other wind-boxes 140. That is, as the
thickness of the combustion zone increases, the air re-
sistance increases, but the suction power of the wind-
box 140 may be increased to increase the airflow. Ac-
cordingly, the sintering of the to-be-sintered material pro-
ceeds smoothly, and the productivity and quality of the
produced sintered ore may be improved.
[0045] In addition, connecting the wind-box 140 and
the circulation pipe 161 earlier the transition point A be-
tween increase and decrease of a flow rate of the exhaust
gas, the combustion rate is accelerated but the air is
cooled more rapidly. Therefore, a heat supplied to the
sintering layer is insufficient, so that a strength of the
sintered ore may be lowered. Therefore, the wind-box
140 and the circulation pipe 161 must be connected at
or after the transition point between increase and de-
crease of a flow rate of the exhaust gas.
[0046] In this connection, the transition point A be-
tween increase and decrease of a flow rate of the exhaust
gas is the point where SOx is generated. SOx may react
with moisture in the exhaust gas to generate sulfuric acid
and may corrode the inside of the circulation pipe 161.
Therefore, high temperature exhaust gas may be intro-
duced into the circulation pipe 161 so that the tempera-
ture inside the circulation pipe 161 becomes higher than
the acid dew point at which the sulfuric acid is generated.
Accordingly, the circulation pipe 161 is connected to the
wind-box 140 as far as the point where the temperature
of the exhaust gas becomes maximum, therefore the in-
ternal temperature of the circulation pipe 161 may be
raised up by the high temperature exhaust gas.
[0047] Otherwise, the wind-boxes 140 from the transi-
tion point between increase and decrease of a flow rate
of the exhaust gas to a point where a coal contained in
the to-be-sintered material is exhausted, or to an inflec-
tion point of the exhaust gas temperature inclination

(BRP: Burn Rising Point) may be connected to the circu-
lation pipe 161.
[0048] In this connection, a flow rate sensor for meas-
uring the flow rate of the exhaust gas and a temperature
sensor for measuring the temperature of the exhaust gas
may be installed in each wind-box 140. Therefore, it is
possible to know the transition point between increase
and decrease of a flow rate of the exhaust gas, and the
point where the temperature of the exhaust gas becomes
maximum among the plurality of the wind-boxes 140.
[0049] The circulation line 162 forms the path along
which the exhaust gas travels. The circulation line 162
may be connected at one end to the lower portion of the
circulation pipe 161 and at the other end to the upper
portion of the hood 150. Therefore, the exhaust gas
sucked into the circulation pipe 161 may travel along the
circulation line 162 and may be supplied to the hood 150.
[0050] The blower 163 is disposed in the circulation
line 162 and generates the suction power. Thus, the ex-
haust gas may be sucked in the wind-box 140 and the
exhaust gas sucked in the wind-box 140 may be supplied
to the hood 150 along the circulation line 162.
[0051] The blower 163 provides the suction power to
the wind-boxes 140 connected to the circulation pipe 161
among the plurality of the wind-boxes 140, and the main
blower 53 provides the suction power to the wind-boxes
140 connected to the suction pipe 51. Thus, a greater
suction power may be provided to each of the wind-boxes
140 than in a case when one blower provides suction
power to all of the wind-boxes 140. In this connection,
the number of the wind-boxes 140 connected to the cir-
culation pipe 161 may be lower than the number of the
wind-boxes 140 connected to the suction pipe 51. There-
fore, even if the blower 163 and the main blower 53 gen-
erate the same suction power, a greater suction power
may be generated in the wind-boxes 140 connected to
the circulation pipe 161. That is, by providing a greater
suction power in regions where the air resistance is large,
thereby suppressing or preventing a reduction of the flow
rate of the exhaust gas.
[0052] The hood 150 is disposed above the vehicle
110 to supply the exhaust gas sucked into the circulation
pipe 161 to the to-be-sintered material in the vehicle 110.
The hood 150 may be extended in the anteroposterior
direction, and top and side faces may be closed to cover
the upper portion of the wind-boxes 140, and a bottom
may be opened. Therefore, the exhaust gas supplied into
the hood 150 may be discharged to the bottom of the
hood 150.
[0053] For example, the hood 150 may be extended
to cover upper portions of the wind-boxes 140 from a
combustion start point of a bottom layer of the to-be-sin-
tered material (or a point where the combustion zone
reaches a lower portion of the vehicle 110) to a rear end-
point of the traveling path.
[0054] The exhaust gas is generated when the air
passes along the to-be-sintered material, oxygen in the
air combusts the to-be-sintered material. Therefore, the
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exhaust gas has a lower oxygen concentration than nor-
mal air. When such exhaust gas is supplied to the most
active part of the combustion, the productivity and quality
of the sintered ore are lowered.
[0055] Therefore, the exhaust gas may be circulated
by supplying the exhaust gas to a region where the com-
bustion is less frequent. That is, the hood 150 may be
extended to supply the exhaust gas to the wind-boxes
140 between a point where the combustion starts to occur
less (or the point where the combustion of the bottom
layer of the to-be-sintered material begins) and a point
where the combustion is completely completed (or the
point where at the end of the traveling path).
[0056] In addition, the number of the wind-boxes 140
covered by the hood 150 may be greater than the number
of the wind-boxes 140 connected to the circulation pipe
161. The exhaust gas sucked into the circulation pipe
161 is bulky than the normal air because it is at a high
temperature. Since a volume of the exhaust gas that the
wind-box 140 may suck in is limited, when the number
of the wind-boxes 140 covered by the hood 150 is small
or the area where the hood 150 supplies the exhaust gas
decreases, some of the exhaust gas discharged from the
hood 150 may not be sucked into the wind-box 140 and
may leak out and cause an environmental pollution.
[0057] Lengthening a length of the hood 150 to in-
crease the number of the wind-boxes 140 covered by the
hood 150 allows all of the exhaust gas discharged from
the hood 150 to be sucked into the wind-box 140, thus
the exhaust gas discharged from the hood 150 may be
blocked from flowing out to the outside. Therefore, the
number of the wind-boxes 140 covered by the hood 150
may be increased more than the number of the wind-
boxes 140 connected to the circulation pipe 161 so that
the wind-box 140 may suck all of the exhaust gas dis-
charged from the hood 150. In this connection, a front
end of the hood 150 and a rear end of the circulation pipe
161 may overlap with each other with respect to the an-
teroposterior direction.
[0058] The air supply unit 170 according to an embod-
iment of the present disclosure may include a door unit
171 mounted on a top face of the hood 150. In this con-
nection, an opening may be defined in at least a portion
of the top face of the hood 150, and the door unit 171
may be mounted on the top face of the hood 150 to open
and close the opening. In addition, the air supplied from
the air supply unit 170 may be normal air that does not
pass through the to-be-sintered material, or external air.
[0059] For example, the opening of the hood 150 may
be defined in a rectangular shape, and the door unit 171
may include a plate covering the opening and an actuator
moving the plate.
[0060] The plate may be defined corresponding to the
shape of the opening and slidably mounted on the hood
150. For example, the plate may be mounted on the top
face of the hood 150 to be movable back and forth. Thus,
when the plate is moved forward, the plate may be posi-
tioned corresponding to the opening, and the opening

may be closed. Conversely, when the plate is moved
rearward, the opening may be opened as the plate
moves. Therefore, when the opening of the hood 150 is
opened, the external air may be introduced into the hood
150, and when the opening of the hood 150 is closed,
the external air may be prevented from flowing into the
inside of the hood 150. However, a structure and a shape
of the plate and a method for mounting the plate on the
hood 150 may not limited thereto and may vary.
[0061] The actuator acts to move the plate. For exam-
ple, the actuator may be a cylinder, one end may be con-
nected to the plate, and the other end may be fixedly
mounted on the hood 150. Therefore, when the one end
of the actuator moves forward, the plate moves forward
to close the opening of the hood 150. When the one end
of the actuator moves rearward, the plate moves rear-
ward and the opening of the hood 150 may be opened.
However, the way the actuator moves the plate may not
limited thereto, but may vary.
[0062] In this connection, the opening is defined closer
to the ignition-furnace 130 than the location where the
circulation line 162 and the hood 150 are connected to
each other. That is, the opening is defined in front of the
portion where the circulation line 162 and the hood 150
are connected. For example, the opening may be formed
forwardly of (or at) a central point of the hood 150 in the
anteroposterior direction thereof, while the circulation
line 162 may be connected to a rearward point from the
central point of the hood 150 in the anteroposterior di-
rection thereof. Accordingly, the air may be introduced
into a wind-box 140 located forwardly of the wind-boxes
140 covered by the hood 150, and circulated gas may
be supplied to a wind-box 140 located rearwardly. That
is, the combustion is more actively performed in a vehicle
110 passing through the wind-box 140 located forwardly
of the wind-boxes 140 covered by the hood 150 than a
vehicle 110 passing through the wind-box 140 located
rearwardly of the wind-boxes 140 covered by the hood
150. That is, more oxygen should be supplied to the ve-
hicle 110 forwardly located in the anteroposterior direc-
tion thereof. Accordingly, the air may be supplied to the
forwardly located vehicle 110 where the combustion is
more active, and the exhaust gas having a small amount
of the oxygen may be supplied to the rearwardly located
vehicle 110.
[0063] In addition, a pressure sensor 181 may be in-
stalled in the hood 150. The pressure sensor 181 serves
to measure a pressure inside the hood 150. A single pres-
sure sensor 181 may be provided to measure the pres-
sure only at one position within the hood 150 or a plurality
of the pressure sensor 181 may be provided to measure
the pressure at a plurality of positions within the hood 150.
[0064] The control unit 190 controls the operation of
the door unit 171 based on the pressure inside the hood
150. The control unit 190 may include a transceiver 191
connected to the pressure sensor 181 to transmit and
receive the pressure information inside the hood 150, a
determiner 192 connected to the transceiver 191 to com-
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pare the pressure information inside the hood 150 re-
ceived from the transceiver 191 with a preset pressure
value, and a controller for controlling an operation of the
actuator based on the determination of the determiner
192.
[0065] The determiner 192 compares the pressure in-
side the hood 150 with the preset pressure value, and
when the pressure inside the hood 150 is below the pre-
set pressure, the determiner 192 transmits a signal to
the controller to open the opening of the hood 150. In this
connection, the preset pressure value may be the atmos-
pheric pressure. That is, in order for the air to flow into
the hood 150, the pressure inside the hood 150 should
be lower than the atmospheric pressure. Therefore, when
opening the opening when the pressure inside the hood
150 is lower than the atmospheric pressure, the external
air flows into the hood 150 through the opening by itself.
[0066] Conversely, when the pressure inside the hood
150 is higher than the preset pressure value, the control-
ler closes the opening of the hood 150. That is, when the
pressure inside the hood 150 is higher than the atmos-
pheric pressure, the gas inside the hood 150 may be
discharged to the outside. Therefore, the exhaust gas
inside the hood 150 may be discharged to the outside,
which may pollute the environment. Therefore, when the
pressure inside the hood 150 is higher than the external
pressure, the opening of the hood 150 may be closed to
prevent the exhaust gas in the hood 150 from flowing
out. However, the preset pressure value is not limited
thereto and may vary.
[0067] Figure 3 shows a sintering apparatus according
to another embodiment of the present disclosure.
[0068] Referring to Figure 3, an air supply unit 170 ac-
cording to another embodiment of the present disclosure
forms an air moving path. The air supply unit 170 may
include an air supply line 175 connected to the circulation
line, a control valve 176 installed at the air supply line
175, and a cooler (not shown) disposed at the air supply
line 175 to cool the air.
[0069] The air supply line 175 is connected to the cir-
culation line 162 at one end and the air may be injected
at the other end. Thus, the air moving along the air supply
line 175 may be supplied to the circulation line 162, mixed
with the exhaust gas moving along the circulation line
162, and supplied to the hood 150.
[0070] The control valve 176 serves to open and close
the air moving path defined in the air supply line 175.
Therefore, the air is supplied to the circulation line 162
when the control valve 176 is opened, and the air is not
supplied to the circulation line 162 when the control valve
176 is closed.
[0071] A cooler (not shown) is located between the
control valve 176 and the other end of the air supply line
175 and cools the air moving along the air supply line
175. That is, the exhaust gas moving along the circulation
line 162 is bulky because it is at a high temperature.
Therefore, cooled air may be supplied to the circulation
line 162 to lower a temperature of the high-temperature

exhaust gas, thus the exhaust gas mixed with the air may
be reduced in volume due to a decrease in temperature.
[0072] In the circulation line 162, the oxygen sensor
182 for measuring the oxygen concentration in the ex-
haust gas may be installed. The oxygen sensor 182
serves to measure the concentration of the oxygen pass-
ing along the circulation line 162.
[0073] In this connection, a control unit 190 may control
an amount of the air supplied to the circulation line 162
based on the oxygen concentration inside the circulation
line 162. The control unit 190 may include a transceiver
191 connected to the oxygen sensor 182 to transmit and
receive the oxygen concentration information of the ex-
haust gas, a determiner 192 connected to the transceiver
191 to compare the oxygen concentration information
received from the transceiver 191 with a preset oxygen
concentration value, and a controller 193 for controlling
an operation of the control valve 176 based on the de-
termination of the determiner 192.
[0074] The determiner 192 may compare the oxygen
concentration in the exhaust gas with the preset oxygen
concentration value, and when the oxygen concentration
in the exhaust gas is below the preset oxygen concen-
tration value, the determiner 192 transmits a signal to the
controller 193 to open the control valve 176. For example,
the preset oxygen concentration value may be selected
from among values between 13% to 16%. That is, the
oxygen concentration in the exhaust gas is lower than
that of the normal air. Therefore, the exhaust gas may
lower a combustion efficiency of the to-be-sintered ma-
terial compared to the normal air. Thus, when the oxygen
concentration in the exhaust gas becomes too low, by
supplying the air to the exhaust gas, the oxygen concen-
tration may be increased. However, the preset oxygen
concentration value may be not limited thereto and may
vary.
[0075] Figure 4 shows a sintering apparatus according
to still another embodiment of the present disclosure.
[0076] Referring to Figure 4, an air supply unit 170 ac-
cording to still another embodiment of the present dis-
closure may include all of the door unit 171 opening and
closing the opening defined in the hood 150, the actuator
moving the door unit 171, the air supply line 175 con-
nected to the circulation line 162 to supply the air, and
the control valve 176 opening and closing the air supply
line 175. The pressure sensor 181 may be installed in
the hood 150, and the oxygen sensor 182 may be in-
stalled in the circulation line 162 to measure the oxygen
concentration in the exhaust gas.
[0077] In this connection, a control unit 190 may control
the operation of the door unit 171 based on the pressure
inside the hood 150, and may control the amount of the
air supplied to the circulation line 162 based on the oxy-
gen concentration in the circulation line 162. The control
unit 190 may include a transceiver 191 connected to the
pressure sensor 181 and the oxygen sensor 182 to trans-
mit and receive the pressure information inside the hood
150 and the oxygen concentration information of the ex-
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haust gas, a determiner 192 connected to the transceiver
191 to compare the pressure information inside the hood
150 and the oxygen concentration information of the ex-
haust gas respectively received from the transceiver 191
with the preset pressure value and the preset oxygen
concentration value respectively, and a controller 193 for
controlling the operation of at least one of the actuator
and the control valve 176 based on the determination of
the determiner 192.
[0078] The determiner 192 may compare the pressure
inside the hood 150 with the preset pressure, and when
the pressure inside the hood 150 is below the preset pres-
sure, the determiner 192 may transmit the signal to the
controller 193 to open the opening of the hood 150. Con-
versely, when the pressure inside the hood 150 is higher
than the preset pressure value, the controller 193 closes
the opening of the hood 150.
[0079] The determiner 192 may compare the oxygen
concentration in the exhaust gas with the preset oxygen
concentration value, and when the oxygen concentration
in the exhaust gas is below the preset oxygen concen-
tration value, the determiner 192 may transmit the signal
to the controller 193 to open the control valve 176. In
addition, when the oxygen concentration in the exhaust
gas is below the preset oxygen concentration value, the
opening of the hood 150 may be opened by controlling
the operation of the actuator. Therefore, the air may be
introduced into the hood 150 to increase the concentra-
tion of the oxygen supplied to the to-be-sintered material.
[0080] Figure 5 shows a sintering method according
to an embodiment of the present disclosure.
[0081] Referring to Figure 5, the sintering method ac-
cording to an embodiment of the present disclosure is a
method for manufacturing a sintered ore, and includes a
step S100 for loading the to-be-sintered material into the
vehicle traveling along the traveling path, a step S200
igniting the flame on the top face of the to-be-sintered
material, a step S300 for sucking the exhaust gas down-
wardly of the to-be-sintered material, and a step S400
for supplying a portion of the air and the sucked exhaust
gas via the hood disposed above the traveling path to
the to-be-sintered material in the vehicle.
[0082] First, while the plurality of the vehicles 110 se-
quentially pass below the charging unit 120, the to-be-
sintered material is loaded into each vehicle 110 and form
the to-be-sintered material layer. When the plurality of
the vehicles 110 sequentially pass below the ignition-
furnace 130, the flame is sprayed from the ignition-fur-
nace 130 and ignited on the top face of the to-be-sintered
material layer. When the vehicles 110 pass through the
wind-box 140, while the flame is moved downward by
the air sucked from the upper portion to the lower portion,
the to-be-sintered material is sintered, and the sintered
ore is produced. The sintered ore is supplied to the cooler
(not shown) and cooled.
[0083] In this connection, the air (or the exhaust gas)
sucked into a portion of the wind-boxes 140 may be sup-
plied to the to-be-sintered material in the vehicle 110

traveling the traveling path. In particular, the exhaust gas
in the wind-boxes 140 between the transition point be-
tween increase and decrease of a flow rate of the exhaust
gas and the point where the temperature of the exhaust
gas reaches the maximum may be circulated.
[0084] The air resistance of the to-be-sintered material
in the vehicle 110 passing between the transition point
between increase and decrease of a flow rate of the ex-
haust gas and the point where the temperature of the
exhaust gas reaches the maximum, is greater than the
air resistance of the be-sintered material in the vehicle
110 passing the other region. In a region where the air
resistance is large, the amount of the air passing through
the to-be-sintered material decreases, so that the sinter-
ing may not process smoothly.
[0085] When the circulation pipe 161 is connected to
the wind-boxes 140 between the transition point between
increase and decrease of a flow rate of the exhaust gas
and the point where the temperature of the exhaust gas
reaches the maximum, and when the blower 163 pro-
vides the suction power to the wind-boxes 140 connected
to the circulation pipe 161, the wind-boxes 140 connected
to the circulation pipe 161 may suck the air with higher
suction power.
[0086] Thus, even though the air resistance of the to-
be-sintered material passing between the transition point
between increase and decrease of a flow rate of the ex-
haust gas and the point where the temperature of the
exhaust gas reaches the maximum is large, the suction
power supplied from the blower 163 also increases, so
that the reduction of the amount of the air passing through
the to-be-sintered material may be minimized. Thus, the
sintering of the to-be-sintered material proceeds smooth-
ly, and the quality of the sintered ore may be improved.
[0087] The exhaust gas sucked into the circulation pipe
161 is supplied to the hood 150 disposed above the ve-
hicle 110 along the circulation line 162. The hood 150
may be extended to cover upper portions of the wind-
boxes 140 from the sintering start point of a bottom layer
of the to-be-sintered material (or the combustion zone
reaches the bottom of the vehicle 110) to a rear end-point
of the traveling path. That is, since the oxygen concen-
tration in the exhaust gas is lower than that of the normal
air, the hood 150 may supply the exhaust gas to a region
where the combustion occurs less or a region where the
oxygen is less required.
[0088] Below the hood 150, the wind-boxes 140 should
be disposed in a number sufficient to suck the exhaust
gas discharged from the hood 150. For example, when
the wind-boxes 140 below the hood 150 do not sufficiently
suck the air from the hood 150, air not sucked may be
leaked to the outside and pollute the environment. There-
fore, it is necessary to adjust the length of the hood 150
in the front and rear directions or the number of the wind-
boxes 140 covered by the hood 150 in consideration of
the amount of the air sucked into the circulation pipe 161.
[0089] In addition, the external air may be supplied to
the to-be-sintered material in the sintered vehicle 110
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traveling the traveling path. The exhaust gas has a lower
oxygen concentration than the normal air, so that the
combustion efficiency of the to-be-sintered material may
be reduced. Therefore, it is possible to improve the com-
bustion efficiency of the to-be-sintered material by sup-
plying air having an oxygen concentration higher than
that of the exhaust gas together with the exhaust gas to
the to-be-sintered material.
[0090] The air may be supplied directly to the to-be-
sintered material via the hood 150 or the air may be mixed
with the exhaust gas and provided to the to-be-sintered
material. For example, the operation of the door unit 171
that opens and closes the opening of the hood 150 may
be controlled.
[0091] First, the pressure inside the hood 150 may be
measured. When the internal pressure of the hood 150
is lower than the preset pressure value, the opening of
the hood 150 may be opened. In this connection, the
preset pressure value may be the atmospheric pressure.
That is, in order for the air to flow into the hood 150, the
pressure inside the hood 150 should be lower than the
atmospheric pressure. Accordingly, when the pressure
inside the hood 150 is lower than the atmospheric pres-
sure, opening the opening allows the outside air to flow
into the hood 150 through the opening, and the air may
be supplied to the to-be-sintered material.
[0092] Conversely, when the pressure inside the hood
150 is higher than the preset pressure value, the opening
of the hood 150 is closed. That is, when the pressure
inside the hood 150 is higher than the atmospheric pres-
sure, the gas inside the hood 150 may be discharged to
the outside. Therefore, the exhaust gas inside the hood
150 may be discharged to the outside, which may pollute
the environment. Therefore, when the pressure inside
the hood 150 is higher than the external pressure, the
opening of the hood 150 may be closed to prevent the
exhaust gas in the hood 150 from flowing out.
[0093] In this connection, the air may be sprayed from
the front end of the hood, and the exhaust gas may be
sprayed from the rear end of the hood. For example, air
may be sprayed in a region forwardly of (or at) a central
point of the hood 150 in the anteroposterior direction
thereof, and the exhaust gas may be sprayed in a region
rearwardly of (or at) a central point of the hood 150 in the
anteroposterior direction thereof. That is, the opening
may be formed forwardly of the central point of the hood
150 in the anteroposterior direction thereof, and the rear-
ward point from the central point of the hood 150 in the
anteroposterior direction thereof may be connected to
the circulation line 162 and supplied the exhaust gas.
[0094] The combustion is more actively performed in
the vehicle 110 passing the wind-box 140 covered by the
hood 150 and positioned forwardly of the central point of
the hood 150 than the vehicle 110 passing the wind-box
140 covered by the hood 150 and positioned rearwardly
of the central point of the hood 150. Accordingly, the com-
bustion efficiency may be improved by supplying more
oxygen to the front vehicle 110. Accordingly, the air may

be supplied to the front vehicle 110 where the combustion
is more active, and the exhaust gas having a small
amount of the oxygen may be supplied to the rear vehicle
110.
[0095] In this connection, the oxygen concentration in
the exhaust gas moving along the circulation line 162
may be measured. Then, the oxygen concentration in
the exhaust gas may be compared with the preset con-
centration value, and when the oxygen concentration in
the exhaust gas is below the preset concentration value,
the control valve 176 may be opened. For example, the
preset concentration value may be selected from among
values between 13% to 16%. Thus, when the oxygen
concentration in the exhaust gas becomes too low, by
supplying the air to the exhaust gas, the oxygen concen-
tration may be increased. Therefore, a gas mixed with
the exhaust gas and the air may be supplied to the to-
be-sintered material.
[0096] Alternatively, when the oxygen concentration in
the exhaust gas is below the preset concentration value,
the opening of the hood 150 may also be opened. Ac-
cordingly, the air may be introduced into the hood 150 to
increase the concentration of the oxygen supplied to the
to-be-sintered material. However, a point of time when
the opening is opened is not limited to this and may be
open at all times.
[0097] Thus, the exhaust gas generated during the sin-
tering process with the air may be supplied to the to-be-
sintered material to be involved in the sintering process.
Therefore, the exhaust gas may be circulated and re-
used, thereby suppressing or preventing the environ-
mental pollution caused by the exhaust gas.
[0098] Further, since the exhaust gas has a lower com-
bustion efficiency than the normal air, the oxygen con-
centration may be deteriorated. Therefore, it is possible
to suppress or prevent the deterioration of the combus-
tion efficiency by supplying the exhaust gas together with
the air having a high oxygen concentration to the to-be-
sintered material. That is, the combustion efficiency of
the to-be-sintered material may be improved by supply-
ing the air, and the productivity of the sintering process
may be increased.
[0099] In addition, as the sintering of the to-be-sintered
material proceeds, the air resistance increases and the
amount of the air passing along the to-be-sintered ma-
terial may decrease. Therefore, in the region where the
air resistance increases, the air may be sucked with a
greater suction power. Accordingly, the amount of the air
passing through the to-be-sintered material is prevented
from being reduced so that the combustion of the to-be-
sintered material may be stably performed. Thus, the
quality of the produced sintered ore may be improved.
[0100] Thus, in the detailed description of the present
disclosure, the specific embodiments have been de-
scribed. However, the embodiments may be implement-
ed in many different forms and should not be construed
as limited to the embodiments set forth herein. Thus, the
scope of the present disclosure should be determined by
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the appended claims and their legal equivalents will be
described below, rather than by the described embodi-
ments.

Claims

1. A sintering apparatus comprising:

a vehicle disposed movably along a traveling
path and having a to-be-sintered material load-
ed therein;
an ignition-furnace disposed above the traveling
path for spraying a flame to an upper portion of
the to-be-sintered material;
a plurality of wind-boxes disposed below the ve-
hicle along the traveling path to provide a suction
power to the vehicle;
a hood disposed above the vehicle and extend-
ing along the traveling path; a circulation unit
connected to some of a plurality of the wind-
boxes and supplying exhaust gas sucked into
said some of the wind-boxes to the hood; and
an air supply unit connected to at least one of
the hood and the circulation unit to supply air to
the to-be-sintered material.

2. The sintering apparatus of claim 1, wherein the cir-
culation unit includes:

a circulation pipe connected to said some of the
plurality of the wind-boxes and having an inner
space for receiving the exhaust gas therein;
a circulation line defining a path along which the
exhaust gas moves, wherein one end of the cir-
culation line is connected to the circulation pipe
and the other end thereof is connected to the
hood; and
a blower disposed in the circulation line.

3. The sintering apparatus of claim 2, wherein the cir-
culation pipe is connected to the wind-boxes be-
tween a transition point between increase and de-
crease of a flow rate of the exhaust gas, and a point
where a temperature of the exhaust gas reaches a
maximum.

4. The sintering apparatus of claim 2, wherein the hood
is extended to cover upper portions of the wind-box-
es from a sintering start point of a bottom layer of
the to-be-sintered material to a rear end-point of the
traveling path.

5. The sintering apparatus of claim 2, wherein a number
of wind-boxes covered by the hood is greater than
a number of wind-boxes connected to the circulation
pipe.

6. The sintering apparatus of claim 2, wherein an open-
ing is defined in a top portion of the hood,
wherein the air supply unit includes a door unit
mounted on the hood to open and close the opening.

7. The sintering apparatus of claim 6, wherein the open-
ing is closer to the ignition-furnace than to a location
where the circulation line and the hood are connect-
ed to each other.

8. The sintering apparatus of claim 6, wherein the sin-
tering apparatus includes:

a pressure sensor installed in the hood; and
a control unit for controlling an operation of the
door unit based on a pressure inside the hood.

9. The sintering apparatus according to one of claims
2 to 8, wherein the air supply unit defines an air mov-
ing path,
wherein the air supply unit includes an air supply line
connected to the circulation line.

10. The sintering apparatus of claim 9, wherein the sin-
tering apparatus includes:

an oxygen sensor installed in the circulation line;
and
a control unit for controlling an amount of air to
be supplied to the circulation line based on an
oxygen concentration inside the circulation line.

11. A method for producing a sintered ore, the method
comprising:

loading to-be-sintered material into a vehicle
traveling along a traveling path;
igniting a flame onto a top face of the to-be-sin-
tered material;
sucking exhaust gas downwardly of the to-be-
sintered material; and
supplying a portion of air and the sucked exhaust
gas via a hood disposed above the traveling path
to the to-be-sintered material in the vehicle.

12. The method of claim 11, wherein supplying the air
to the to-be-sintered material includes:

measuring a pressure inside the hood; and
supplying the air to the to-be-sintered material
when a pressure inside the hood is lower than
a preset pressure value.

13. The method of claim 12, wherein supplying the por-
tion of the air and the sucked exhaust gas to the to-
be-sintered material includes:

spraying the air from a front end of the hood and
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spraying the exhaust gas from a rear end of the
hood.

14. The sintering method of claim 11, wherein supplying
the air to the to-be-sintered material includes:

measuring an oxygen concentration in the
sucked exhaust gas; and
supplying the air to the to-be-sintered material
when the oxygen concentration in the sucked
exhaust gas is lower than a preset oxygen con-
centration value.
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