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(54) SINTERING APPARATUS AND SINTERING METHOD USING SAME

(57) The present invention relates to a sintering ap-
paratus and a sintering method using the same, and more
particularly, to a sintering apparatus capable of control-
ling a combustion process of a raw material, thereby im-
proving a quality and yieldability of the raw material, and
a sintering method using the same. The sintering appa-
ratus according to an exemplary embodiment of the
present invention includes: a sintering trailer installed to
be movable along a sintering path; a cooling unit dis-
posed at one side of the sintering path, and configured
to supply cooling gas and cool a raw material discharged
from the sintering trailer; a flue gas circulation line con-
figured to suck at least a part of flue gas generated while
cooling the raw material in the cooling unit and supply
the sucked flue gas to an upper portion of the sintering
trailer; and a steam raw material supply unit installed in
the flue gas circulation line and configured to supply a
steam raw material into the flue gas circulation line.
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Description

[Technical Field]

[0001] The present invention relates to a sintering apparatus and a sintering method using the same, and more
particularly, to a sintering apparatus capable of controlling a combustion process of a raw material, thereby improving
a quality and yieldability of the raw material, and a sintering method using the same.

[Background Art]

[0002] In general, in a sintering process, iron ore, subsidiary materials, and (powder coke, anthracite coal), and the
like are put into a drum mixer, mixed and humidified, and then charged into a sintering trailer at a predetermined height.
Then, sintering of the sintered mixed materials proceeds by forcibly sucking air from a lower portion after the surface
ignition by an ignition furnace, and sintered ore is produced. Then, the sintering completed sintered ore is distributed
and is cooled in a cooler via a crusher, and the sintered ore, which has a particular size that is easy to be charged into
a blast furnace and easy for reaction in the blast furnace, is transferred to the blast furnace, and fine ore that is the
sintered ore having a small size is classified into return ore and is used as a sintering raw material again.
[0003] The sintering process is performed by applying sucking force to the sintering trailer by forming a negative
pressure in a wind box disposed in a lower portion of the sintering trailer. That is, when a main blower is driven, a negative
pressure is formed in the wind box, and the mixed raw material loaded in the sintering trailer is sintered downward while
air is sucked from a lower portion in the ignited surface by the formed negative pressure. Then, the sintering completed
raw material is cooled by cooler gas injected in the cooler via the crusher.
[0004] However, the raw material within the sintering trailer has different combustion behaviors depending on each
region, and because an upper layer of the raw material is in contact with the outside and is deprived of heat energy by
the outside air, the upper layer of the raw material is difficult to increase a temperature compared to a lower layer, and
even though the temperature of the upper layer of the raw material is increased, a maintaining time of the high-temperature
state of the upper layer of the raw material may be short. Accordingly, since the sintering reaction may insufficiently
progress in the upper layer of the raw material, there is a problem in that a quality and yieldability of a produced raw
material are degraded.

[Related Art Literature]

[0005] Korean Patent Application Publication No. 10-2014-0016658

[Disclosure]

[Technical Problem]

[0006] The present invention provides a sintering apparatus capable of controlling a sintering process of a raw material,
and a sintering method.
[0007] Further, the present invention provides a sintering apparatus capable of improving a quality and yieldability of
a raw material, and a sintering method using the same.

[Technical Solution]

[0008] A sintering apparatus according to an exemplary embodiment of the present invention includes: a sintering
trailer installed to be movable along a sintering path; a cooling unit disposed at one side of the sintering path, and
configured to supply cooling gas and cool a raw material discharged from the sintering trailer; a flue gas circulation line
configured to suck at least a part of flue gas generated while cooling the raw material in the cooling unit and supply the
sucked flue gas to an upper portion of the sintering trailer; and a steam raw material supply unit installed in the flue gas
circulation line and configured to supply a steam raw material into the flue gas circulation line.
[0009] The steam raw material supply unit may include: a storage unit configured to store a steam raw material; a
control unit connected to the storage unit and configured to control the amount of supply of the steam raw material; and
an injection unit connected to the control unit and configured to inject the steam raw material into the flue gas circulation
line.
[0010] The injection unit may include a plurality of injection holes communicating with an internal side of the flue gas
circulation line.
[0011] The steam raw material supply unit may include: a flue gas flow rate measuring unit configured to measure a
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flow rate of the flue gas moving inside the flue gas circulation line; and a flue gas temperature measuring unit configured
to measure a temperature of the flue gas inside the flue gas circulation line.
[0012] The steam raw material supply unit may further include a steam raw material temperature measuring unit which
measures a temperature of the steam raw material stored in the storage unit.
[0013] The control unit may control the amount of supply of the steam raw material according to at least one of a flow
rate of the flue gas moving inside the flue gas circulation line, a temperature of the flue gas inside the flue gas circulation
line, and a temperature of the steam raw material stored in the storage unit.
[0014] The sintering path may include: a charging section in which the raw material is charged into the sintering trailer;
an ignition section which is connected to the charging section and in which the raw material is ignited; and a sintering
section which is connected to the ignition section and in which the raw material is sintered, and the flue gas circulation
line may be connected to the sintering section adjacent to the ignition section.
[0015] The steam raw material supplied to the flue gas circulation line may contain water, and the flue gas circulation
line may supply vapor (H2O) to the upper portion of the sintering trailer together with the flue gas.
[0016] Further, a sintering method according to an exemplary embodiment of the present invention includes: sintering
a raw material within a sintering trailer moving along a sintering path; discharging the sintered raw material from the
sintering trailer; supplying cooling gas and cooling the discharged raw material; sucking at least a part of flue gas
generated while cooling the raw material; supplying a steam raw material to the sucked flue gas; and vaporizing the
steam raw material and supplying the vaporized steam raw material to the raw material charged into the sintering trailer
together with the sucked flue gas.
[0017] The supplying of the steam raw material may include: preparing the steam raw material; controlling the amount
of supply of the prepared steam raw material; and injecting the steam raw material, of which the amount of supply is
controlled, to the sucked flue gas.
[0018] In the vaporizing of the steam raw material and the supplying of the vaporized steam raw material to the raw
material charged into the sintering trailer together with the sucked flue gas, the steam raw material may absorb heat
energy of the sucked flue gas and is vaporized into steam.
[0019] The controlling of the amount of supply of the steam raw material may include controlling the amount of supply
of the steam raw material to be proportional to a flow rate of the sucked flue gas.
[0020] The controlling of the amount of supply of the steam raw material may include increasing the amount of supply
of the steam raw material when a temperature of the sucked flue gas is increased.
[0021] The controlling of the amount of supply of the steam raw material may include increasing the amount of supply
of the steam raw material when a temperature of the prepared steam raw material is increased.
[0022] The controlling of the amount of supply of the steam raw material may include controlling the amount of supply
of the steam raw material to the range of Equation 1 below. 

(herein, Q is a flow rate [g/min] of the sucked flue gas, T is a temperature [°C] of the sucked flue gas, and t is a temperature
[°C] of the prepared steam raw material.)

[Advantageous Effects]

[0023] According to the sintering apparatus and the sintering method using the same according to the exemplary
embodiment of the present invention, a raw material is completely combusted by supplying steam together with high-
temperature flue gas to an upper portion of a sintering trailer, thereby improving combustion efficiency and decreasing
the amount of generation of carbon dioxide (CO2).
[0024] Further, in generating steam supplied to the upper portion of the sintering trailer, it is possible to sufficiently
supply steam to the upper portion of the sintering trailer while minimizing a use of external heat energy by utilizing heat
energy of the flue gas discharged in a cooling process of sintered ore.
[0025] In addition, by the foregoing improvement of the combustion efficiency, it is possible to obtain more calories
from the same amount of fuel, and by the additional calories obtained in this case, the sintered ore produced in the upper
layer of the raw material has improved strength and an increased recovery rate, thereby improving yieldability.
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[Description of Drawings]

[0026]

FIG. 1 is a diagram schematically illustrating a sintering apparatus according to an exemplary embodiment of the
present invention.
FIG. 2 is a diagram schematically illustrating an injection unit according to the exemplary embodiment of the present
invention.
FIG. 3 is a diagram for describing a process of combusting fuel in a sintering process.
FIG. 4 is a diagram illustrating a content of gas discharged in the sintering process.
FIG. 5 is a diagram schematically illustrating a sintering method according to an exemplary embodiment of the
present invention.

[Mode for Carrying Out the Invention]

[0027] Hereinafter, an exemplary embodiment of the present invention will be described in detail with reference to the
accompanying drawings. However,, the present disclosure is not limited to exemplary embodiments disclosed herein
but will be implemented in various forms, and the exemplary embodiments are provided so that the present invention is
completely disclosed, and a person of ordinary skilled in the art can fully understand the scope of the present invention.
Throughout the drawings, like elements are designated by like reference numerals.
[0028] FIG. 1 is a diagram schematically illustrating a sintering apparatus according to an exemplary embodiment of
the present invention, and FIG. 2 is a diagram schematically illustrating an injection unit according to the exemplary
embodiment of the present invention.
[0029] Referring to FIGS. 1 and 2, a sintering apparatus according to an exemplary embodiment of the present invention
includes: a sintering trailer 100 installed to be movable along a sintering path S; a cooling unit 700, which is disposed
at one side of the sintering path S, and cools a raw material discharged from the sintering trailer 100 by supplying cooling
gas; a flue gas circulation line 800, which sucks at least a part of flue gas generated while a raw material is cooled in
the cooling unit 700 and supplies the sucked flue gas to an upper portion of the sintering trailer 100; and a steam raw
material supply unit 900, which is installed in the flue gas circulation line 800 and supplies a steam raw material into the
flue gas circulation line 800. Herein, the sintering apparatus according to the exemplary embodiment of the present
invention may further include a charging unit 200 for charging a raw material, an ignition furnace for igniting a raw
material, a wind box 400 for sucking air inside the sintering trailer 100, a discharge unit 500 for discharging the sucked
air to the outside, and a crusher 600 for crushing the raw material discharged from the sintering trailer 100.
[0030] The sintering trailer 100 is arranged to rotate in a caterpillar manner, and forms a closed loop and moves along
a movement path at an upper side and a movement path at a lower side. The movement path is formed of the sintering
path S at the upper side and a returning path at the lower side, and in the sintering path S, the raw material is charged
into the sintering trailer 100 and is ignited and sintered, and in the returning path, the empty sintering trailer 100 which
distributes the sintering completed sintered ore moves and is returned to the sintering path S at the upper side. FIG. 1
illustrates the structure in which the sintering trailer 100 is arranged only in the sintering path S, but the sintering trailer
100 may be arranged throughout the entire movement paths including the sintering path S and the returning path and
move along the movement paths as a matter of course.
[0031] The sintering path S is extended in a longitudinal direction, and the sintering trailer 100 may move in a front
direction and a rear direction of the sintering path S. Further, the sintering path S may include a charging section A which
is located at the forefront of the sintering path S and in which the charging unit 200 is arranged, so that the raw material
is charged into the sintering trailer 100, an ignition section B which is connected to a rear side of the charging section
A, in which the ignition furnace 300 is disposed, so that fuel is ignited, and a sintering section C which is located to be
connected to the rear side of the ignition section B and in which the raw material is sintered. That is, the charging section
A is the section in which the raw material is charged or fed into the sintering trailer 100, the ignition section B is the
section in which the raw material is ignited, and the sintering section C is the section in which the raw material is sintered
by moving flame ignited to an upper surface of the raw material downward.
[0032] In this case, the flue gas circulation line 800 to be described below is connected to the sintering section C. That
is, one side of the flue gas circulation line 800 is connected to the cooling unit 700, and the other side of the flue gas
circulation line 800 is connected to a hood 820 disposed in the sintering section C. Accordingly, the flue gas sucked
from the one side of the flue gas circulation line 800 is supplied to the upper portion of the sintering trailer 100 through
the hood 820 installed at the other side of the flue gas circulation line 800.
[0033] The sintering trailer 100 is formed with a space in which the raw material is accommodated therein, and a
plurality of sintering trailers 100 may be installed in a caterpillar in one direction and move the sintering path S and the
returning path. Accordingly, the sintering trailer 100 may charge the raw material into the sintering trailer 100 while
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moving the sintering path S and the returning path, and then sinter and discharge or distribute the raw material.
[0034] The charging unit 200 is disposed in the charging section A in the sintering path S. Herein, the charging section
may include a region having the same length as a length of the charging unit 200 according to the sintering path S. The
charging unit 200 may be disposed in the upper portion of the sintering trailer 100, and may include a hopper forming
a space in which the raw material is stored therein and a charging chute having an inclined surface so as to form a
movement path of the raw material. Accordingly, when the hopper discharges the raw material in the down direction,
the raw material may be guided into the sintering trailer 100 through the charging chute at the lower side.
[0035] The ignition furnace 300 is disposed in the ignition section B of the sintering path S. Herein, the ignition section
B may include a region having the same length as a length of the ignition furnace 300 according to the sintering path S.
The ignition furnace 300 is disposed in the upper portion of the sintering trailer 100 and the rear side of the charging
unit 200 to supply flame to the upper surface of the raw material within the sintering trailer 100 and ignite the raw material.
[0036] A plurality of wind boxes 400 is disposed in the lower portion of the sintering trailer 100 along the sintering path
S. More particularly, the wind boxes 400 may be provided throughout the sections including the ignition section B and
the sintering section C. The wind box 400 sucks air in the down direction of the sintering trailer 100. Accordingly, air at
the upper side of the sintering trailer 100 passes through the raw material in the sintering trailer 100 and is sucked to
the lower wind box 400. Accordingly, the flame ignited to the upper surface of the raw material within the sintering trailer
100 by the air sucked by the wind box 400 moves to the lower surface of the raw material to sinter the raw material.
However, the section in which the wind box 400 is provided is not limited thereto, and may be variously formed.
[0037] The discharge unit 500 is connected to the plurality of wind boxes 400 to provide sucking force to the wind
boxes 400, and discharges the sucked air to the outside. The discharge unit 500 includes a sucking chamber 510 which
is connected to the lower portion of the plurality of wind boxes 400 and is formed with a space in which air is accommodated
and is movable, a dust collector 520 provided in the sucking chamber 510, a main blower 530 disposed at the rear side
of the dust collector 520 based on the air movement path, and a chimney 540 disposed at the rear side of the main
blower 530. Accordingly, when the main blower 530 generates sucking force, air is sucked from the upper side to the
lower side through the wind box 400, and the sucked air passes through the dust collector 520 and is filtered while
moving toward the main blower 530 along the sucking chamber 510 and then is discharged to the chimney 540 via the
main blower 530. That is, the main blower 530 forms a negative pressure inside the wind box 400, thereby sucking air
in the upper portion of the sintering trailer 100. In this case, air may move from the front side to the rear side within the
sucking chamber 510.
[0038] The crusher 600 may be disposed at one side of the sintering path, that is, a portion spaced apart from the
rearmost portion of the sintering path. Accordingly, when the sintering is completed and the distributed sintered ore in
the form of a lump is supplied to the crusher 600, the sintered ore is crushed by the crusher 600.
[0039] The cooling unit 700 is disposed at one side of the sintering path and supplies cooling gas to the raw material
discharged from the sintering trailer 100 and cools the raw material. The cooling unit 700 may be disposed while being
spaced apart from the crusher 600, and is formed so as to have a space, in which the raw material, that is, the sintered
ore, is accommodated, therein. Accordingly, when the sintered ore crushed in the crusher 600 is supplied to the cooling
unit 700, the cooling gas may be supplied to the internal space through a cooling gas distributor, such as a nozzle.
Accordingly, the cooling gas may absorb heat energy of the sintered ore while being in contact with and passing the
sintered ore. The sintered ore is sorted to an appropriate size through the process and charged into the blast furnace
(not illustrated), and the sintered ore having a small size may be classified into return ore and reused as a sintering raw
material.
[0040] Herein, when the raw material within the sintering trailer 100 is sintered, the upper layer of the raw material is
in contact with the outside and is deprived of heat energy by the outside air, so that upper layer of the raw material is
difficult to increase a temperature compared to the lower layer, and even though a temperature is increased, a maintaining
time of the high-temperature state may be short. Accordingly, a sintering reaction may insufficiently progress in the upper
layer of the raw material, so that a quality and yieldability of the generated raw material may be degraded. Accordingly,
the sintering apparatus according to the exemplary embodiment of the present invention is provided with the flue gas
circulation line 800 and the steam raw material supply unit 900 to supply high-temperature flue gas and steam vaporized
from the steam raw material to the upper portion of the sintering trailer 100 moving the sintering section C.
[0041] The flue gas circulation line 800 is connected with the cooling unit 700 to serve to suck at least a part of flue
gas generated while the cooling unit 700 cools the raw material and supply the sucked flue gas to the upper portion of
the sintering trailer 100. More particularly, the flue gas circulation line 800 may suck at least a part of the high-temperature
flue gas, which is supplied to the raw material, that is, the sintered ore, and absorbs heat energy within the cooling unit
700, to the upper portion of the sintering trailer 100.
[0042] The flue gas circulation line 800 is extended so that one side thereof is connected to the cooling unit 700 and
the other side is connected to the hood 820 disposed in the sintering section C. The flue gas circulation line 800 forms
a path in which flue gas is accommodated and moves. Accordingly, the flue gas sucked from one side of the flue gas
circulation line 800 is supplied to the upper portion of the sintering trailer 100 through the hood 820 installed at the other
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side of the flue gas circulation line 800 via the flue gas circulation line 800.
[0043] The flue gas absorbs heat energy of the high-temperature raw material, so that the flue gas has a high tem-
perature and includes dust generated in the raw material. Accordingly, when the high-temperature flue gas, which
absorbs the heat energy of the raw material by cooling the raw material, is supplied to the upper portion of the sintering
trailer 100 through the hood 820, the flue gas supplies heat energy to the charged raw material while passing through
the raw material charged into the sintering trailer 100, and thus it is easier to combust the raw material and it is possible
to prevent or suppress the temperature of the charged raw material from being decreased during the supply of the high-
temperature flue gas.
[0044] The hood 820 is disposed in the upper portion of the sintering trailer 100 within the sintering section C. Further,
the hood 820 may be disposed in the sintering section C that is closer to the ignition section B than the rear portion of
the sintering path S in the sintering section C. Further, the hood 820 may be extended along the sintering path S, and
may be formed to be wider from the top to the bottom. Accordingly, the hood 820 may supply the flue gas from a start
point of the sintering section C adjacent to the ignition section B to the upper portion of the sintering trailer 100.
[0045] The flue gas circulation line 800 may further include a line blower 810 disposed in the movement path of the
flue gas. The line blower 810 serves to provide sucking force to the one side of the flue gas. Accordingly, when the
cooling unit 700 supplies cooling gas and the line blower 810 provides sucking force to one side of the flue gas circulation
line 800, the cooling gas supplied to the raw material in the cooling unit 700 absorbs heat energy while passing through
the raw material to be flue gas and then is sucked to one side of the flue gas circulation line 800, thereby preventing the
flue gas from leaking to the outside of the cooling unit 700.
[0046] The steam raw material supply unit 900 is installed in the flue gas circulation line 800 and supplies a steam
raw material into the flue gas circulation line 800. Herein, the steam raw material is the raw material which absorbs heat
energy from the flue gas moving inside the flue gas circulation line 800 to be vaporized into steam, and may be a fluid
material including water which absorbs heat energy and is vaporized into steam.
[0047] The steam raw material supply unit 900 may include: a storage unit 910 for storing the steam raw material, a
control unit 920 connected to the storage unit 910 to control the amount of supply of the steam raw material; and an
injection unit 930 connected to the control unit 920 and injects the steam raw material into the flue gas circulation line
800. Further, the steam raw material supply unit 900 may further include: a flue gas flow rate measuring unit 940 for
measuring a flow rate of flue gas moving inside the flue gas circulation line 800; and a flue gas temperature measuring
unit 950 for measuring a temperature of the flue gas inside the flue gas circulation line 800, and may further include a
steam raw material temperature measuring unit (not illustrated) for measuring a temperature of the steam raw material
stored in the storage unit 910. The flue gas flow rate measuring unit 940, the flue gas temperature measuring unit 950,
and the steam raw material temperature measuring unit may be formed of various sensors for performing the functions,
respectively.
[0048] The steam raw material is stored in the storage unit 910, and the steam raw material stored in the storage unit
910 is supplied to the injection unit 930 through the control unit 920. Herein, the steam raw material supplied to the
injection unit 930 is supplied into the flue gas circulation line 800, absorbs heat energy from the flue gas moving inside
the flue gas circulation line 800, and is vaporized into steam.
[0049] The control unit 920 is connected with the storage unit 910 and controls the amount of supply of the steam raw
material supplied from the storage unit 910 to the injection unit 930. The control unit 920 may include a flow rate adjusting
valve and the like for controlling the amount of supply of the steam raw material supplied from the storage unit 910, and
the amount of supply of the steam raw material stored in the storage unit 910 is controlled by the control unit 920 to be
supplied to the injection unit 930. Herein, the control unit 920 may control the amount of steam raw material according
to at least one of the flow rate of the flue gas moving inside the flue gas circulation line 800, the temperature of the flue
gas inside the flue gas circulation line 800, and the temperature of the steam raw material stored in the storage unit 910,
and the detailed configuration for controlling the amount of supply of the steam raw material supplied by the control unit
920 will be described below in relation to a sintering method according to an exemplary embodiment of the present
invention.
[0050] The injection unit 930 is connected to the control unit 920 to inject the steam raw material into the flue gas
circulation line 800. The injection unit 930 may be installed to be introduced into the flue gas circulation line 800, or may
be installed outside the flue gas circulation line 800 and have a nozzle structure communicating with an internal side of
the flue gas circulation line 800, but may also have a structure including a housing which is connected with the control
unit 920 to be connected to an external wall of the flue gas circulation line 800, and a plurality of injection holes 935
formed on the external wall of the flue gas circulation line 800. The injection unit 930 connected to the external wall of
the flue gas circulation line 800 communicates with the inside of the flue gas circulation line 800 through the injection
holes 935 and finely injects the steam raw material into the flue gas circulation line 800 through the injection holes 935,
so that the steam raw material absorbs heat energy from the flue gas moving inside the flue gas circulation line 800 to
be easily vaporized into steam.
[0051] The flue gas absorbs heat energy of the high-temperature raw material, so that the flue gas has a high tem-
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perature. Accordingly, the steam raw material supplied from the steam raw material supply unit 900 into the flue gas
circulation line 800 absorbs heat energy from at least a part of the high-temperature flue gas and is vaporized into steam.
As described above, the steam vaporized from the steam raw material is supplied to the raw material inside the sintering
trailer 100 through the hood 820 together with the flue gas sucked from the flue gas circulation line 800.
[0052] As described above, the steam raw material may be a fluid material including water. In this case, the flue gas
circulation line 800 supplies vapor (H2O) to the upper portion of the sintering trailer 100 together with the flue gas.
[0053] FIG. 3 is a diagram for describing a process of combusting fuel in a sintering process, and FIG. 4 is a diagram
illustrating a content of gas discharged in the sintering process.
[0054] Combustion efficiency of fuel in the sintering process is determined by a ratio of carbon dioxide (CO2) to a
content of carbon monoxide (CO) and carbon dioxide (CO2). Herein, when the combustion efficiency of the raw material
is increased, the amount of calories generated is increased when the same amount of fuel is used, so that real yieldability
of the sintered ore may be improved and the amount of carbon dioxide (CO2) generated may be decreased.
[0055] When vapor is not supplied to the raw material, the raw material is incompletely combusted like a chemical
formula illustrated in FIG. 3, so that carbon monoxide (CO) is discharged. However, when vapor is supplied to the raw
material, the vapor reacts carbon monoxide (CO) (H2O-CO reaction) discharged during the incomplete combustion to
generate hydrogen (H2) and carbon dioxide (CO2). By the reaction, the raw material is completely combusted like a
chemical formula illustrated in FIG. 3 and combustion efficiency is improved.
[0056] This can be seen from the experimental result of FIG. 4. That is, investigating the amount of carbon dioxide
(CO2) and oxygen (O2) discharged illustrated in (a) of FIG. 4 and the content of discharge gas of carbon monoxide (CO),
hydrogen (H2), and methane (CH4) illustrated in (b) of FIG. 4, it can be seen that hydrogen (H2) is sharply generated at
the end of combustion, and the vapor supplied to the raw material reacts (water-gas reaction) with carbon monoxide
(CO) to be decomposed into hydrogen (H2), and combustion efficiency of the raw material is improved through the
reaction, and the decomposed hydrogen (H2) is reoxidized at a high temperature and thus effective calories are increased.
That is, it is possible to obtain more calories from the same amount of fuel through the improvement of the fuel efficiency,
and in this case, and by the additional calories obtained in this case, strength of the sintered ore produced in the upper
layer of the raw material is improved and a recovery rate of the sintered ore is increased.
[0057] Hereinafter, a sintering method according to an exemplary embodiment of the present invention will be de-
scribed. Herein, overlapping description to the foregoing contents related to the sintering apparatus according to the
exemplary embodiment of the present invention will be omitted.
[0058] FIG. 5 is a diagram schematically illustrating a sintering method according to an exemplary embodiment of the
present invention.
[0059] Referring to FIG. 5, the sintering method according to the exemplary embodiment of the present invention
includes: sintering a raw material within a sintering trailer 100 moving along a sintering path (S100); discharging the
sintered raw material from the sintering trailer 100 (S200); supplying cooling gas and cooling the discharged raw material
(S300); sucking at least a part of flue gas generated while cooling the raw material (S400); supplying a steam raw
material to the sucked flue gas (S500); and vaporizing the steam raw material and supplying the vaporized steam raw
material to the raw material charged into the sintering trailer 100 together with the sucked flue gas (S600).
[0060] The sintering of the raw material (S100) includes sintering the raw material within the sintering trailer 100 moving
along the sintering path. First, a raw material layer is formed by charging the raw material into each of the plurality of
sintering trailers 100 through the charging unit 200 by making the plurality of sintering trailers 100 sequentially pass
through a lower side of the charging unit 200. When the plurality of sintering trailers 100 sequentially passes through
the lower side of an ignition furnace 300, flame is ignited to an upper portion of the raw material layer by the ignition
furnace 300 and each sintering trailer 100 sinters the raw material via a sintering section C. That is, in the process in
which the sintering trailer 100 moves along the sintering section C, the flame of the upper portion of the raw material
layer moves downward by sucking force of wind boxes 400 within the sintering section and combusts the raw material
to produce sintered ore.
[0061] The discharging of the sintered raw material from the sintering trailer 100 (S200) includes discharging the
sintering-completed raw material, that is, sintered ore, from the sintering trailer 100. Herein, the discharged raw material
may be crushed and transferred to a cooling unit 700. Further, the cooling of the discharged raw material (S300) includes
cooling the discharged raw material by supplying cooling gas to the discharged raw material.
[0062] The sucking of at least the part of flue gas generated while cooling the raw material (S400) includes sucking
at least a part of high-temperature flue gas that is supplied to the sintered ore and absorbs heat energy within the cooling
unit 700 from one side of a flue gas circulation line 800. Herein, the flue gas circulation line 800 is extended so that one
side thereof is connected to the cooling unit 700 and the other side thereof is connected to a hood 820 disposed in the
sintering section C, so that the flue gas sucked from one side of the flue gas circulation line 800 is supplied to the upper
portion of the sintering trailer 100 through the hood 820 installed at the other side of the flue gas circulation line 800 via
the flue gas circulation line 800, which has been described above.
[0063] The supplying of the steam raw material to the sucked flue gas (S500) includes supplying the steam raw material
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into the flue gas circulation line 800 by a steam raw material supply unit 900 installed in the flue gas circulation line 800.
Herein, the steam raw material is the raw material which absorbs heat energy from the flue gas moving inside the flue
gas circulation line 800 to be vaporized into steam, and may be a fluid material including water which absorbs heat
energy and is vaporized into steam.
[0064] Herein, the supplying of the steam raw material (S500) may include: preparing the steam raw material; controlling
the amount of supply of the prepared steam raw material; and injecting the steam raw material of which the amount of
supply is controlled to the sucked flue gas.
[0065] In the preparing of the steam raw material, the steam raw material is stored in a storage unit 910 to be prepared,
and in the controlling of the amount of supply of the prepared steam raw material, the amount of supply of the steam
raw material supplied from the storage unit 910 to an injection unit 930 is controlled through a control unit 920. Further,
the injecting of the steam raw material, of which the amount of supply is controlled, to the sucked flue gas includes
injecting the steam raw material into the flue gas circulation line 800 by the injection unit 930 connected with the control
unit 920. Herein, the steam raw material supplied to the injection unit 930 is supplied into the flue gas circulation line
800, absorbs heat energy from the flue gas moving inside the flue gas circulation line 800, and is vaporized into steam.
[0066] Herein, in the controlling of the amount of supply of the steam raw material, the amount of supply of the steam
raw material supplied into the flue gas circulation line 800 may be controlled to be proportional to a flow rate of the flue
gas sucked from one side of the flue gas circulation line 800. That is, when a flow rate of the flue gas that is sucked from
the cooling unit 700 and moves through the flue gas circulation line 800 is increased, more flue gas moves into the flue
gas circulation line 800 and the amount of heat energy of the flue gas is also increased, so that the amount of supply of
the steam raw material supplied into the flue gas circulation line 800 may be increased.
[0067] Further, in the controlling of the amount of supply of the steam raw material, when a temperature of the sucked
flue gas is increased, the amount of supply of the steam raw material may be increased, and even when a temperature
of the steam raw material prepared in the storage unit 910 is increased, the amount of supply of the steam raw material
may be increased. This is because when the flue gas has a high temperature, the amount of heat energy of the flue gas
is increased, and when the stored steam raw material has a high temperature, the amount of heat energy required for
vaporizing the steam raw material is decreased.
[0068] As described above, in the controlling of the amount of supply of the steam raw material, the amount of supply
of the steam raw material may be controlled according to at least one of a flow rate Q of the flue gas moving inside the
flue gas circulation line 800, a temperature T of the flue gas inside the flue gas circulation line 800, and a temperature
t of the steam raw material stored in the storage unit 910. Herein, the amount q of supply of the steam raw material in
consideration of the flow rate Q of the flue gas, the temperature T of the flue gas, and the temperature t of the steam
raw material may be controlled to the range of Equation 1 below.

(herein, Q is a flow rate [g/min] of the sucked flue gas, T is a temperature [°C] of the sucked flue gas, and t is a temperature
[°C] of the prepared steam raw material.)
[0069] Equation 1 is derived from a correlation between the flow rate Q of the flue gas and the temperature t of the
steam raw material and a correlation between the temperature T of the flue gas and the temperature t of the steam raw
material, and the amount q of supply of the steam raw material is controlled to the range that is equal to or larger than
a minimum value described at the left side of Equation 1 and is equal to or smaller than a maximum value described at
the right side. Herein, when the amount q of supply of the steam raw material is smaller than the minimum value described
at the left side of Equation 1, the amount of vapor supplied to the upper portion of the sintering trailer 100 from the flue
gas circulation line 800 is not sufficient, and when the amount q of supply of the steam raw material is larger than the
maximum value described at the right side of Equation 1, the steam raw material, which fails to be sufficiently vaporized
within the flue gas circulation line 800, is discharged to the upper portion of the sintering trailer 100 from the flue gas
circulation line 800.
[0070] Then, the process of vaporizing the steam raw material supplied from the steam raw material supply unit 900
and supplying the vaporized steam raw material to the sintering trailer 100 together with the sucked flue gas (S600) is
performed. Herein, the steam raw material absorbs heat energy of the sucked flue gas and is vaporized into steam, and
by controlling the amount of supply of the steam raw material to the range of Equation 1 as described above, it is possible
to efficiently vaporize the steam raw material within the flue gas circulation line 800 by utilizing heat energy of the flue
gas moving inside the flue gas circulation line 800 and simultaneously supply the sufficient amount of vapor to the upper
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portion of the sintering trailer 100.
[0071] As described above, according to the sintering apparatus and the sintering method using the same according
to the exemplary embodiment of the present invention, a raw material is completely combusted by supplying steam to
the upper portion of the sintering trailer 100 together with high-temperature flue gas, thereby improving combustion
efficiency and decreasing the amount of carbon dioxide (CO2) generated.
[0072] Further, in generating steam supplied to the upper portion of the sintering trailer 100, it is possible to sufficiently
supply steam to the upper portion of the sintering trailer 100 while minimizing a use of external heat energy by utilizing
heat energy of the flue gas discharged in the cooling process of the sintered ore.
[0073] In addition, by the foregoing improvement of the combustion efficiency, it is possible to obtain more calories
from the same amount of fuel, and by the additional calories obtained in this case, the sintered ore produced in the upper
layer of the raw material has improved strength and an increased recovery rate, thereby improving yieldability.
[0074] In the foregoing, the exemplary embodiment of the present invention has been described and illustrated by
using the specific terms, but the terms are simply for the purpose of clearly describing the present invention, and it is
obvious that the exemplary embodiment of the present invention and the terms may be variously changed and modified
without departing from the technical spirit and the scope of the accompanying claims. The modified exemplary embod-
iments should not be separately understood from the spirit and the scope of the present invention, and should belong
to the claims of the present invention.

Claims

1. A sintering apparatus comprising:

a sintering trailer installed to be movable along a sintering path;
a cooling unit disposed at one side of the sintering path, and configured to supply cooling gas and cool a raw
material discharged from the sintering trailer;
a flue gas circulation line configured to suck at least a part of flue gas generated while cooling the raw material
in the cooling unit and supply the sucked flue gas to an upper portion of the sintering trailer; and
a steam raw material supply unit installed in the flue gas circulation line and configured to supply a steam raw
material into the flue gas circulation line.

2. The sintering apparatus of claim 1, wherein the steam raw material supply unit includes:

a storage unit configured to store a steam raw material;
a control unit connected to the storage unit and configured to control the amount of supply of the steam raw
material; and
an injection unit connected to the control unit and configured to inject the steam raw material into the flue gas
circulation line.

3. The sintering apparatus of claim 2, wherein the injection unit includes a plurality of injection holes communicating
with an internal side of the flue gas circulation line.

4. The sintering apparatus of claim 2, wherein the steam raw material supply unit includes:

a flue gas flow rate measuring unit configured to measure a flow rate of the flue gas moving inside the flue gas
circulation line; and
a flue gas temperature measuring unit configured to measure a temperature of the flue gas inside the flue gas
circulation line.

5. The sintering apparatus of claim 2, wherein the steam raw material supply unit further includes a steam raw material
temperature measuring unit which measures a temperature of the steam raw material stored in the storage unit.

6. The sintering apparatus of claim 2, wherein the control unit controls the amount of supply of the steam raw material
according to at least one of a flow rate of the flue gas moving inside the flue gas circulation line, a temperature of
the flue gas inside the flue gas circulation line, and a temperature of the steam raw material stored in the storage unit.

7. The sintering apparatus of claim 1, wherein the sintering path includes:
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a charging section in which the raw material is charged into the sintering trailer;
an ignition section which is connected to the charging section and in which the raw material is ignited; and
a sintering section which is connected to the ignition section and in which the raw material is sintered, and
the flue gas circulation line is connected to the sintering section adjacent to the ignition section.

8. The sintering apparatus of claim 1, wherein the steam raw material supplied to the flue gas circulation line contains
water, and
the flue gas circulation line supplies vapor (H2O) to the upper portion of the sintering trailer together with the flue gas.

9. A sintering method comprising:

sintering a raw material within a sintering trailer moving along a sintering path;
discharging the sintered raw material from the sintering trailer;
supplying cooling gas and cooling the discharged raw material;
sucking at least a part of flue gas generated while cooling the raw material;
supplying a steam raw material to the sucked flue gas; and
vaporizing the steam raw material and supplying the vaporized steam raw material to the raw material charged
into the sintering trailer together with the sucked flue gas.

10. The sintering method of claim 9, wherein the supplying of the steam raw material includes:

preparing the steam raw material;
controlling the amount of supply of the prepared steam raw material; and
injecting the steam raw material, of which the amount of supply is controlled, to the sucked flue gas.

11. The method of claim 9, wherein in the vaporizing of the steam raw material and the supplying of the vaporized steam
raw material to the raw material charged into the sintering trailer together with the sucked flue gas, the steam raw
material absorbs heat energy of the sucked flue gas and is vaporized into steam.

12. The sintering method of claim 9, wherein the controlling of the amount of supply of the steam raw material includes
controlling the amount of supply of the steam raw material to be proportional to a flow rate of the sucked flue gas.

13. The sintering method of claim 9, wherein the controlling of the amount of supply of the steam raw material includes
increasing the amount of supply of the steam raw material when a temperature of the sucked flue gas is increased.

14. The sintering method of claim 10, wherein the controlling of the amount of supply of the steam raw material includes
increasing the amount of supply of the steam raw material when a temperature of the prepared steam raw material
is increased.

15. The sintering method of claim 9, wherein the controlling of the amount of supply of the steam raw material includes
controlling the amount of supply of the steam raw material to the range of Equation 1 below. 

(herein, Q is a flow rate [g/min] of the sucked flue gas, T is a temperature [°C] of the sucked flue gas, and t is a
temperature [°C] of the prepared steam raw material.)
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