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(67)  The present disclosure provides a raw material
charging apparatus including a first hopper disposed
above a storage vehicle traveling along a path; a first
charging chute disposed below the first hopper and ex-
tending obliquely, wherein the first charging chute has a
through-hole defined therethrough in a direction inter-
secting the extending direction of the first chute; a second
hopper disposed above the storage vehicle and spaced
apart from the first hopper; and a second charging chute
disposed below the second hopper and the first charging
chute and extending obliquely. Further, the present dis-
closure provides a raw material charging method using
the apparatus. In this way, the apparatus and method
may improve the collection rate and strength of the sin-
tered ore in the upper portion of the raw material layer.

APPARATUS AND METHOD FOR CHARGING RAW MATERIAL

[FIG. 2]
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Description

TECHNICAL FIELD

[0001] The presentdisclosure relates to a raw material
charging apparatus and a raw material charging method.
More particularly, the present disclosure relates to a raw
material charging method and apparatus for uniformly
mixing and charging a solid fuel on an upper portion of
a raw material layer to improve a collection rate and
strength of a sintered ore in the upper portion of the raw
material layer.

RELATED ART

[0002] Asinteredoreisused as araw material for mak-
ing iron in a blast furnace. The sintered ore is produced
by mixing sintered raw material such as iron ore with a
solid fuel (e.g. a coke and an anthracite), combusting the
solid fuel, and sintering the iron ore with the combustion
heat. A manufacturing processes of the sintered ore in
this manner will be described below.

[0003] First, various raw materials, side-raw materials,
cokes, etc. are extracted from a raw material storage
vehicle. Thereafter, the extracted raw materials, side-raw
materials and cokes, etc. are mixed together with water
in a blender to prepare a mixed-raw material. Thereafter,
the mixed-raw material is transported to a surge hopper
using a belt conveyor and temporarily stored in the surge
hopper. Thereafter, an upper ore temporarily stored in
an upper ore hopper and the mixed-raw material tempo-
rarily stored in the surge hopper are injected to a sintering
vehicle. Thereafter, the sintering vehicle is passed
through a lower side of an ignition-furnace to firing an
upper portion of the mixed-raw material. Thereafter, the
sintering vehicle is moved to an ore discharging unit side,
and air is forcedly sucked to a lower portion of the mixed-
raw material to firing the lower portion of the mixed-raw
material.

[0004] In this connection, the combustion heat of the
cokes transferred to the lower portion of the mixed-raw
material is discharged to a suction blower after the raw
material is dried and heated. Further, the combusted part
of the mixed-raw materialis cooled by the forcedly sucked
air and the sintering is completed.

[0005] The mixed-raw material loaded on the sintering
vehicle is sintered completely before the sintering vehicle
reaches the ore discharging unit. Thereafter, when the
sintering vehicle reaches the ore discharging unit, the
completely sintered ore is discharged to the ore discharg-
ing unit. Thereafter, the sintered ore is crushed to a cer-
tain size or less in a crusher. Further, the sintered ore is
loaded on a cooling apparatus and cooled thereby.
Thereafter, the sintered ore is transported to the blast
furnace and used as raw material in the iron making proc-
ess. For example, a downward-suction Dwight-Lloyd
type sintering apparatus is applied to the manufacturing
processes of the sintered ore.
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[0006] Ontheotherhand, whenthe mixed-raw material
is sintered in the above-described processes of the
downward-suction Dwight-Lloyd type sintering appara-
tus, the amount of the heat is insufficient at an upper
portion of the raw material layer of the mixed-raw mate-
rial. Meanwhile the amount of the heat is excessive at a
lower portion of the raw material layer. As described
above, when the amount of the heat is insufficient at the
upper portion of the raw material layer of the mixed-raw
material and the amount of heat is excessive at the lower
portion of the raw material layer, the sintered ore pro-
duced atthe upper and lower portions of the raw material
layer may not be sintered with sufficient strength.
[0007] (Patent document 1) KR10-2004-0088781 A

DISCLOSURE OF PRESENT DISCLOSURE

TECHNICAL PURPOSES

[0008] The presentdisclosure provides a raw material
charging apparatus and a raw material charging method
for improving a collection rate and strength of a sintered
ore in an upper portion of a raw material layer.

[0009] The presentdisclosure provides a raw material
charging apparatus and a raw material charging method
for uniformly mixing and charging a mixed-raw material
and a solid fuel on an upper portion of araw material layer.
[0010] The presentdisclosure provides a raw material
charging apparatus and a raw material charging method
forregulating a charging condition of a solid fuel in a width
direction of a raw material layer.

TECHNICAL SOLUTIONS

[0011] A raw material charging apparatus in accord-
ance with the present disclosure includes a first hopper
disposed above a storage vehicle traveling along a path;
afirst charging chute disposed below the first hopper and
extending obliquely, wherein the first charging chute has
a through-hole defined therethrough in a direction inter-
secting the extending direction of the first chute; a second
hopper disposed above the storage vehicle and spaced
apart from the first hopper; and a second charging chute
disposed below the second hopper and the first charging
chute and extending obliquely.

[0012] The first charging chute may include upper and
lower portions, wherein at least the lower portion thereof
includes at least one inclined plate extending upward-
inclinedly with respect to a travelling direction of the stor-
age vehicle, wherein the through-hole comprises a plu-
rality of slits passing through the inclined plate at a plu-
rality of positions thereof spaced apart from each other
in the travelling direction of the storage vehicle.

[0013] The first charging chute may include upper and
lower portions, wherein at least the lower portion thereof
includes a plurality of rollers arranged upward-inclinedly
with respectto atravelling direction of the storage vehicle,
wherein the through-hole comprises a plurality of roller
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gaps defined between some or all of the rollers spaced
apart from each other in the travelling direction of the
storage vehicle.

[0014] At least the upper portion of the first charging
chute may extend or orient at an angle of 55° to 90° rel-
ative to the storage vehicle, wherein an inclination angle
of the first charging chute decreases from the upper por-
tion to the lower portion.

[0015] The plurality of rollers arranged in least the low-
er portion of the first charging chute may be spaced apart
from each other by a spacing between 3 mm and 50 mm.
[0016] The second hopper may be provided in plurality
to be arranged in a width direction of the path.

[0017] A plurality of divided gates may be disposed in
an outlet of the second hopper, wherein the gates are
arranged in a width direction of the path.

[0018] The second charging chute may include atleast
one inclined plate, wherein the inclined plate extends up-
ward-inclinedly with respect to the travelling direction of
the storage vehicle.

[0019] Atleastan upper portion of the second charging
chute may extend or orient at an angle of 55° to 90° rel-
ative to the storage vehicle, wherein an inclination angle
of the second charging chute decreases from the upper
portion to a lower portion thereof.

[0020] The second charging chute may be spaced
apart from the first charging chute in the traveling direc-
tion of the storage vehicle such that a lower portion of
the second charging chute faces a lower portion of the
first charging chute.

[0021] The second charging chute at least partially
may have a mixing-region, wherein a raw material dis-
pensed from the through-hole of the first charging chute
reaches the mixing-region.

[0022] Inaccordance with the presentdisclosure, there
is provided a method for charging a raw material into a
storage vehicle traveling along a path, the method com-
prising: dropping a raw material onto a first transfer path
and guiding the raw material into the storage vehicle;
dropping fuel onto a second transfer path and guiding
the fuel into the storage vehicle; and mixing the raw ma-
terial and fuel in at least a portion of the second transfer
path.

[0023] Dropping the raw material onto the first transfer
path and guiding the raw material into the storage vehicle
may include inclinedly dropping the raw material onto the
first transfer path extending upward-inclinedly with re-
spect to a traveling direction of the storage vehicle, and
guiding the raw material into the storage vehicle.
[0024] Dropping the fuel onto the second transfer path
and guiding the fuel into the storage vehicle may include
inclinedly dropping the fuel onto the second transfer path
disposed below and spaced from the first path and ex-
tending upward-inclinedly with respect to the traveling
direction of the storage vehicle, and guiding the fuel into
the storage vehicle.

[0025] Dropping the fuel onto the second transfer path
and guiding the fuel into the storage vehicle may include
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adjusting a supply amount of the fuel to be supplied to
the second transfer path based on a plurality of positions
in a width direction of the second transfer path, and in-
clinedly dropping the fuel to the second transfer path.
[0026] Dropping the fuel onto the second transfer path
and guiding the fuel into the storage vehicle may include
classifying fuels based on combustion rates thereof, and
inclinedly dropping the fuel to the second transfer path
such that a fuel having a relatively high combustion rate
is supplied to a center of the second transfer path.
[0027] Mixing the raw material and fuel in at least the
portion of the second transfer path may include: dispens-
ing, toward the second transfer path, a portion of the raw
material dropped inclinedly to the first transfer path; and
guiding the raw material dispensed to the second transfer
path to at least the portion of the second transfer path
and mixing the raw material and the fuel on the at least
the portion of the second transfer path.

[0028] Mixing the raw material and fuel in at least the
portion of the second transfer path may include dropping,
into a through-hole defined through the first transfer path,
a portion of the raw material to be inclinedly dropped to
the first transfer path.

[0029] Mixing the raw material and fuel in at least the
portion of the second transfer path may include dispens-
ing, a portion of the raw material inclinedly dropped to
the first transfer path, to the second transfer path side
while adjusting a dispensed amount of the raw material
to be dispensed to the second transfer path.

ADVANTAGEOUS EFFECTS

[0030] Accordingto an embodiment of the present dis-
closure, the solid fuel may be uniformly loaded in a height
direction on the upper portion of the raw material layer.
Further, the solid fuel may be loaded in the width direction
by regulating the charging condition. From this, it is pos-
sible to improve the collection rate and strength of the
sintered ore at the upper portion of the raw material layer.
[0031] Forexample, whenthe presentdisclosureis ap-
plied to a sintered ore manufacturing facility in a steel
mill, the mixed-raw material and the solid fuel may be
mixed into the upper layer and a surface layer of the raw
material layer while charging the raw material layer into
the storage vehicle. Specifically, the second transfer path
is provided below the first transfer path, and using the
second transfer path, a part of the mixed-raw material is
dropped to the second transfer path and mixed with the
solid fuel. Thus, the solid fuel and the mixed-raw material
are uniformly mixed into the upper layer and the surface
layer of the raw material layer. In this connection, the fine
mixed-raw material may be mixed into the upper layer
and surface layer of the raw material layer with charging
of the solid fuel.

[0032] Further, the solid fuel may be loaded in the width
direction of the raw material layer by regulating the charg-
ing condition of the solid fuel. In detail, a type and an
amount of the solid fuel may be varied in the width direc-
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tion of the traveling path, and a charging height of the
solid fuel may be varied by classifying the solid fuel par-
ticle size.

[0033] In this way, it is possible to reduce a ratio of the
solid fuel in the mixed-raw material, to increase the sin-
tered ore collection rate at the upper layer of the raw
material layer, and to reduce a quality difference of a
completion material of the sintering ore in the width di-
rection of the traveling path. Further, the imbalance and
the insufficiency of the amount of the heat at the upper
layer and the surface layer of the raw material layer may
be reduced. As a result, a quality deviation of the man-
ufactured sintered ore may be minimized.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034]

Fig. 1 shows a processing facility using a raw mate-
rial charging apparatus and a raw material charging
method according to one exemplary embodiment of
the present disclosure.

Fig. 2 shows a raw material charging apparatus ac-
cording to one exemplary embodiment of the present
disclosure.

Fig. 3 shows a raw material charging apparatus ac-
cording to a variant of the present disclosure.

Fig. 4 shows an operation mode of a raw material
charging apparatus according to one exemplary em-
bodiment of the present disclosure.

Fig. 5 shows a graph illustrating a detailed structure
of a charging chute according to one exemplary em-
bodiment of the present disclosure.

Fig. 6 shows an operation mode of a raw material
charging apparatus according to the comparison ex-
ample of the present disclosure.

DETAILED DESCRIPTION

[0035] An embodiment of the present disclosure will
now be described in detail with reference to the accom-
panying drawings. However, the present disclosure is
not limited to an embodiment disclosed below but may
be embodied in various different forms. An embodiment
of the present disclosure, however, is provided in order
to make the present disclosure complete and to give a
complete knowledge of the invention to those of ordinary
skill in the art. The drawings may be exaggerated or ex-
panded to illustrate an embodiment of the present dis-
closure, wherein like reference numerals refer to like el-
ements throughout.

[0036] In the present disclosure embodiment, the 'up-
per portion’ refers to the upper portion of the component
and the 'lower portion’ refers to the lower portion of the
component. That is, 'upper portion’ and ’lower portion’
are potions contained in ’corresponding component’. On
the other hand, 'above’ is used to mean a space or an
area above a component, while ’below’ is used to mean
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the space or area below the component. In this connec-
tion, a space or an area above a component is not con-
tained in the component, and a space or an area below
a component is not contained in the component. The
space or area above a component or the space or area
below a component is outside the component and may
contact the component or may be spaced from the com-
ponent.

[0037] The presentdisclosure relates to a raw material
charging apparatus and a raw material charging method
for charging the storage vehicle traveling along the path
with the raw materials of various particle sizes to be ver-
tically segregated. Hereinafter, one exemplary embodi-
ment of the present disclosure will be described in detail
based on a sintered ore manufacturing facility of a steel
mill. However, the present disclosure may be applied to
avariety of processing facilities for charging a to-be-proc-
essed material into the charging unit traveling in a pre-
determined direction, or processes using the processing
facilities.

[0038] Fig. 1isaschematic view showing a processing
facility applied on a raw material charging apparatus and
araw material charging method according to one exem-
plary embodiment of the present disclosure, and Fig. 2
is a schematic view showing a raw material charging ap-
paratus according to one exemplary embodiment of the
presentdisclosure. (a) of Fig. 3 is a schematic view show-
ing a second charging chute of a raw material charging
apparatus according to a variant of the present disclo-
sure. (b) of Fig. 3 is a schematic view showing a second
charging chute of a raw material charging apparatus ac-
cording to another variation of the present disclosure.
Fig. 4 is a flow chart showing an operation mode of a raw
material charging apparatus according to one exemplary
embodiment of the present disclosure.

[0039] Referring to Fig. 1 to 4, the processing facility
according to one exemplary embodiment of the present
disclosure is described in detail. The processing facility
according to one exemplary embodiment of the present
disclosure includes a storage vehicle 10, an upper ore
hopper 20, a first charging unit 300, a second charging
unit 400, a surface layer treatment unit 50, an ignition-
furnace 60, a wind-box 70 and an exhaust unit 80.
[0040] The storage vehicle 10 may include a vehicle
configured to travel in one direction along the path. A
space may be formed in the storage vehicle 10 and an
upper portion thereof may be opened upward to allow
the space formed in the storage vehicle 10 to communi-
cate with the outside. A plurality of the storage vehicles
10 are provided and may be continuously disposed along
the path to connected in an endless structure.

[0041] The path includes the upper side traveling path
and the lower side returning path. The storage vehicle
10 may travel in one direction along the traveling path at
the upper side of the path. The storage vehicle 10 may
be returned in one direction along the returning path at
the lower side of the path. The storage vehicle 10 travels
along the traveling path and may form the raw material
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layer by charging the to-be-processed material therein.
The raw material layer formed inside of the storage ve-
hicle 10 may be manufactured as the sintered ore via
sintering and cooling while traveling in one direction
along the traveling path. Thereafter, the sintered ore may
be discharged from the storage vehicle 10 in the course
ofthe storage vehicle 10 entering the returning path. After
the discharging is completed, the storage vehicle 10 may
be returned to the returning path and then returned to
the traveling path.

[0042] The to-be-processed material may be loaded
into the inside of the storage vehicle 10 through the open
upper portion of the storage vehicle 10. The to-be-proc-
essed material may include a raw material such as the
mixed-raw material and a fuel such as a solid fuel. The
mixed-raw material may be a mixed-raw material for
manufacturing the sintered ore and the solid fuel may be
a solid fuel used for manufacturing the sintered ore. The
mixed-raw material may be loaded inside the storage ve-
hicle 10 to form a lower layer of the raw material layer.
Further, the mixed-raw material and the solid fuel are
mixed into the upper side of the inside of the storage
vehicle 10 to form the upper layer and the surface layer
of the raw material layer.

[0043] The upper ore hopper 20 may include the hop-
per of various structures to store the upper ore therein.
The upper ore hopper 20 may be located on above the
traveling path and spaced upward from the vicinity of one
end of the traveling path. A cut-out outlet may be formed
at a lower end of the upper ore hopper 20. The upper ore
may be dropped to the inner bottom of the storage vehicle
10 through the cut-out outlet.

[0044] The upper ore may be prepared by selecting a
sintered ore having a particle size of 8 mm to 15 mm
among the manufactured sintered ores. The upper ore
prevents the mixed-raw material loaded in the storage
vehicle 10 from being lost to a grate bar side of the pallet
forming the bottom surface (not shown) of the storage
vehicle 10 or attached to the grate bar.

[0045] The first charging unit 300 and the second
charging unit 400 may be arranged to be spaced from
the upper ore hopper 20 with respect to the traveling di-
rection of the storage vehicle 10 above the traveling path.
The first charging unit 300 is configured to charge the
mixed-raw material into the storage vehicle 10 and the
second charging unit400 is configured to charge the solid
fuel into the storage vehicle 10.

[0046] The first charging unit 300 and the second
charging unit400 described above constitute the raw ma-
terial charging apparatus according to one exemplary
embodiment of the present disclosure and will be de-
scribed in detail below.

[0047] Hereinafter, the raw material charging appara-
tus according to one exemplary embodiment of the
present disclosure will be described in detail with refer-
ence to Fig. 1 to Fig. 4. The raw material charging appa-
ratus according to one exemplary embodiment of the
present disclosure includes the first charging unit 300
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storing the mixed-raw material and the second charging
unit 400 storing the fuel.

[0048] The first charging unit 300 may include the first
hopper 310, the first hopper gate 320, a drum feeder 330,
and the first charging chute 340. In this connection, the
first charging chute 340 may have the through-hole. The
through-hole of the first charging chute 340 may be
formed by penetrating at least a portion of the first charg-
ing chute 340 above the second charging unit 400 in a
height direction that intersects the extending direction of
the first charging chute 340.

[0049] With the above structure, in one exemplary em-
bodiment of the present disclosure, a portion of the
mixed-raw material of the first charging unit 300 may be
dispensed to the second charging unit 400 side. For ex-
ample, the first charging unit 300 may dispense a portion
of the mixed-raw material dropping into the first charging
chute 340 to the second charging unit 400 side through
the through-hole of the first charging chute 340.

[0050] The first hopper 310 may be located above the
storage vehicle 10 traveling along the path, such as the
traveling path. The first hopper 310 may be configured
to store the mixed-raw material therein. The first hopper
310 may be formed with the cut-out outlet at the lower
end, and the first hopper gate 320 and the drum feeder
330 may be mounted at the cut-out outlet.

[0051] The first hopper gate 320 may be mounted on
the cut-out outlet of the first hopper 310 to be liftable or
rotatable and the drum feeder 330 may be mounted on
the cut-out outlet to be rotatable. The mixed-raw material
passes through the first hopper gate 320 mounted on the
cut-out outlet of the first hopper 310 and thereafter is
supplied to the drum feeder 330. Then, the dispensing
amount of the mixed-raw material is regulated by regu-
lating the number of rotations of the drum feeder 330 and
the mixed-raw material may be dropped and supplied to
the first charging chute 340.

[0052] The first charging chute 340 may be disposed
below the first hopper 310 and extend obliquely to form
the first transfer path that guides the mixed-raw material.
In this connection, the first charging chute 340 may ex-
tend inclined to form the first transfer path in a shape of,
for example, a straight line or a curved line such as a
spline or a cycloid, taking into account a dropping trajec-
tory or a departure rate and a departure angle of the
mixed-raw material.

[0053] The first charging chute 340 may guide the
dropping of the mixed-raw material using the first transfer
path to charge the mixed-raw material inside the storage
vehicle 10. Meanwhile, the mixed-raw material may be
sequentially stacked and vertically segregated based on
the particle size of the mixed-raw material while the
mixed-raw material being obliquely dropped.

[0054] That is, according to the inclined structure of
the first charging chute 340, the mixed-raw material hav-
ing a relatively small particle may be loaded on the inner
upper side of the storage vehicle 10, and the mixed-raw
material having a relatively large particle may be loaded
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on the inner lower side of the storage vehicle 10.
[0055] The detailed structure ofthe first charging chute
340 in which the overall shape is formed as described
above will be described below.

[0056] The first charging chute 340 may include a plu-
rality of the rollers R arranged at least at the lower portion
upward-inclinedly with respect to the traveling direction
of the storage vehicle 10. In the upper portion of the first
charging chute 340 a plurality of rollers R are arranged
upward-inclinedly with respect to the traveling direction
of the storage vehicle 10. Otherwise, the upper portion
is constituted by at least one inclined plate (not shown)
extending upward-inclinedly with respect to the traveling
direction of the storage vehicle 10.

[0057] In this connection, the first charging chute 340
may be divided into upper and lower portions based on
a predetermined position in the height direction. Alterna-
tively, the first charging chute 340 may be divided into
upper and lower portions based on a predetermined po-
sition with respect to the traveling direction of the storage
vehicle 10. For example, based on the position of the
surface layer treatment unit 50, the upstream side of the
traveling path, which is the opposite side of the ignition-
furnace 60, may be the lower portion of the first charging
chute 340, and the downstream side of the traveling path,
which is the ignition-furnace 60 side, may be the upper
portion of the first charging chute 340. Alternatively, the
first charging chute 340 may be divided into upper and
lower portions based on the inclination angle change
rate. For example, the upper and lower portions may be
distinguished based on a predetermined position of the
first charging chute 340 in which the inclination angle
change rate is changed from increase to decrease or
from decrease to increase.

[0058] A plurality of rollers R may be inclinedly ar-
ranged at least the upper portion of the first charging
chute 340 to have for example, 55 ° to 90 ° of the incli-
nation angle. Further, the inclination angle may decrease
as it goes down.

[0059] That is, the first charging chute 340 is formed
in the inclination angle of 55 ° to 90 ° at the upper portion,
so that an initial departure rate(velocity) of the mixed-raw
material may be secured at a desired value. Also, a hor-
izontal component of the departure rate may be secured
at a desired value by reducing the inclination angle at the
lower portion.

[0060] When the first charging chute 340 is provided
as described above, the through-hole of the first charging
chute 340 may include a plurality of the roll gaps g spaced
apart from each other with respect to the traveling direc-
tion of the storage vehicle 10.

[0061] A plurality of rollers R arranged at least at the
lower portion of the first charging chute 340 may be
spaced apart from each other by an interval of 3 mm to
50 mm. A plurality of rollers R arranged at the upper por-
tion of the first charging chute 340 may be spaced apart
from each other by an interval of 3 mm to 50 mm, or less
than 3 mm or less.
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[0062] As such, a plurality of rollers R are spaced apart
from each other by an interval of 3 mm to 50 mm at the
lower portion of the first charging chute 340, so that the
mixed-raw material may be dispensed to the second
charging unit 400 side at a desired dispense amount.
Further, the mixture of the mixed-raw material and the
solid fuel may be loaded at a desired charging height of
the raw material layer. That is, the mixture of the mixed-
raw material and the solid fuel may be uniformly loaded
inthe upperlayer and the surface layer of the raw material
layer.

[0063] For example, when the roll gap g is less than 3
mm, the mixed-raw material dropping to the first charging
chute 340 may not pass through the roll gap g, or although
the mixed-raw material may pass through the roll gap g,
the passage amount does not have a meaningful value.
That is, when the roll gap g is less than 3 mm, the dis-
pense amount of the mixed-raw material passing through
the roll gap g and dispensed to the second charging unit
400 side is smaller than a desired value. Therefore, the
mixed-raw material may not be uniformly mixed into the
upper layer and the surface layer of the raw material lay-
er, and the solid fuel may be biasedly loaded to the sur-
face layer of the raw material layer.

[0064] When the roll gap g is exceeding 50 mm, the
dispense amount of the mixed-raw material passing
through the roll gap g and dispensed to the second charg-
ing unit 400 side is larger than the desired value. There-
fore, the charging height of the mixed-raw material and
the solid fuel mixture may be shifted from the upper layer
to the lower layer side of the raw material layer, so that
a permeability of the raw material layer may decrease.
[0065] Meanwhile, the first charging chute (not shown)
according to another embodiment of the present disclo-
sure may include the inclined plate which is inclined up-
wardly with respect to the traveling direction of the stor-
age vehicle 10 travels, or may include a plurality of divid-
ed inclined plates extending upward-inclinedly with re-
spect to the traveling direction of the storage vehicle 10.
[0066] For example, the first charging chute (not
shown) according to another exemplary embodiment of
the present disclosure may include at least one inclined
plate (not shown) extending upward-inclinedly with re-
spect to the traveling direction of the storage vehicle 10
at least at the lower portion thereof. In this connection,
the first charging chute (not shown) according to another
exemplary embodiment of the present disclosure may be
constituted by at least one inclined plate extending up-
ward-inclinedly with respect to the traveling direction of
the storage vehicle 10, or a plurality of the rollers are
arranged upward-inclinedly with respect to the traveling
direction of the storage vehicle 10 at the upper portion
thereof.

[0067] When the first charging chute according to an-
other exemplary embodiment of the present disclosure
is provided as described above, the through-hole of the
first charging chute according to another exemplary em-
bodiment of the present disclosure may include a plurality
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of the slits (not shown) penetrating the above-mentioned
inclined plate at a plurality of the position with respect to
the traveling direction of the storage vehicle 10.

[0068] Meanwhile, the first charging chute according
to another exemplary embodiment of the present disclo-
sure may be formed to have all of the technical charac-
teristics of the first charging chute 340 according to one
exemplary embodiment of the present disclosure. For
example, at least the upper portion of the first charging
chute according to another exemplary embodiment of
the present disclosure may extend at the inclination angle
of 55 ° to 90 °, with respect to the storage vehicle 10 and
the inclination angle may decrease toward the lower por-
tion. Further, the through-hole formed at least at the bot-
tom of the first charging chute according to another ex-
emplary embodiment of the present disclosure may have
a width of 3 mm to 50 mm.

[0069] Hereinafter, the second charging unit of the raw
material charging apparatus according to one exemplary
embodiment of the present disclosure will be described
in detail. The second charging unit 400 according to one
exemplary embodiment of the present disclosure may
include the second hopper 410 containing the solid fuel
therein and the second charging chute charging the mix-
ture of the solid fuel and the mixed-raw material to the
storage vehicle 10. Particularly, the mixing-region A may
be formed at least at a portion of the second charging
chute, and the mixed-raw material dispensed from the
through-hole of the first charging chute may pass through
the mixing-region A. And the mixed-raw material may be
uniformly mixed with the solid fuel.

[0070] In this connection, the mixed-raw material dis-
pensed to the second charging chute 420 side and mixed
with the solid fuel may include a mixed-raw material with
relatively small particles in the total mixed-raw materials
supplied to the first charging chute 340.

[0071] With this structure, in one exemplary embodi-
ment of the present disclosure, the mixed-raw material
and the solid fuel may be uniformly mixed at the second
charging unit 400, and may be guided into the storage
vehicle 10. Then the mixture of the mixed-raw material
and the solid fuel may be loaded into the upper layer and
the surface layer of the raw material layer. That is, before
charging the mixed-raw material and the solid fuel into
the storage vehicle 10, the mixed-raw material and the
solid fuel may be uniformly mixed.

[0072] The second hopper 410 may be spaced apart
from the first hopper 310 above the storage vehicle 10.
The second hopper 410 may be configured to store the
solid fuel therein. The second hopper 410 may have the
outlet at the lower end, and the second hopper gate and
the fuel feeder (not shown) may be mounted at the outlet.
[0073] The second hopper gate may be mounted on
the outlet of the second hopper 410 to be liftable or ro-
tatable and the fuel feeder may be provided to be rotat-
able or vibratable at the outlet of the second hopper 410.
The solid fuel is supplied to the fuel feeder passing
through the second hopper gate mounted at the outlet of
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the second hopper 410. Thereafter, the dispense amount
is regulated by regulating the number of the rotations or
the number of vibrations of the fuel feeder, and the solid
fuelmay be dropped and supplied to the second charging
chute 420.

[0074] Meanwhile, in the variant of the present disclo-
sure, as shown in Figure 3A, a plurality of the second
hoppers 410 may be arranged in the width direction of
the traveling path. Further, in another variation of the
present disclosure, as shown in Figure 3B, a plurality of
the divided second hopper gate are provided at the outlet
of the second hopper 410, and arranged in the width di-
rection of the traveling path.

[0075] Based on the above structure, in the variants of
the present disclosure, the solid fuel may be supplied to
the second charging chute 420 by regulating the dis-
pense amount of the solid fuel by plural positions or re-
gions in the width direction of the traveling path. For ex-
ample, the solid fuels may be classified base on com-
bustion rates thereof. In this connection, a solid fuel with
a relatively high combustion rate may be selected and
supplied to the second charging chute 420 in the width
direction middle of the traveling path. Alternatively, the
supply amount of the solid fuel may be adjusted at the
positions of the width direction of the traveling path to
increase the supply amount of the solid fuel at the edge
portion in the width direction of the traveling path. Then,
the solid fuel may be supplied to the second charging
chute 420. Since the supply of the solid fuel may be reg-
ulated by biasing in the width direction, in the variation
of the present disclosure, regulating the width direction
of the flame spreading may be more easily performed.
[0076] Hereinafter, the second charging chute of the
second charging unit according to one exemplary em-
bodiment of the present disclosure will be described in
detail. The second charging chute 420 may form the sec-
ond transfer path that disposed below the first charging
chute 340 and the second hopper 410 and extends ob-
liquely to guide the solid fuel. In this connection, the sec-
ond charging chute 420 may extend inclined to form the
second transfer path in a shape of, for example, a straight
line or a curved line such as a spline or a cycloid, taking
into account the drop trajectory of the solid fuel.

[0077] The second charging chute 420 may guide the
dropping of the mixture of the mixed-raw material and
the solid fuel using the second transfer path to charge
the mixture into the storage vehicle 10. Meanwhile, the
mixture may be sequentially stacked and vertically seg-
regated based on the particle size of the mixture while
mixed-raw material being obliquely dropped.

[0078] Thatis, by the inclined structure of the second
charging chute 420, the mixed-raw material and the solid
fuel having the relatively large particle may be uniformly
mixed and loaded into the upper layer of the raw material
layer, the mixed-raw material and the solid fuel having
the relatively small particle may be uniformly mixed and
loaded into the surface layer of the raw material layer. In
this connection, the inclination angle or the extension
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length of the second charging chute 420 may be appro-
priately selected to uniformly mix and charge the mixed-
raw material and the solid fuel at the desired height in
the upper portion of the storage vehicle 10.

[0079] The second charging chute 420 may be spaced
apart from the first charging chute 340 with respect to
the traveling direction of the storage vehicle 10. There-
fore, at least the lower portion of the second charging
chute 420 may face the lower portion of the first charging
chute 340, and a mixing-region A may be formed at the
lower portion 420A of the second charging chute 420.
Thus, depending on the second charging chute 420 is
spaced apart from the first charging chute 340 with re-
spect to the traveling direction of the storage vehicle 10,
it is possible to charge the mixture of the mixed-raw ma-
terial and the solid fuel easily without interfering with the
charging of the mixed-raw material performed at the first
charging chute 340 and without interfered by each other.
Meanwhile, the lower portion 420A of the second charg-
ing chute 420 may be positioned on the upstream side
of the traveling path based on the position of the surface
layer treatment unit 50. Therefore, the mixture of the
mixed-raw material and the solid fuel may be easily load-
ed to the upper layer and the surface layer of the raw
material layer in the preceding position of the surface
layer treatment unit 50.

[0080] The detailed structure of the second charging
chute 420 in which the basic structure is formed as de-
scribed above will be described in more detail below.
[0081] The second charging chute 420 may include at
least one inclined plate extending upward-inclinedly with
respect to the traveling direction of the storage vehicle
10. In this connection, the second charging chute 420
may include an integral type inclined plate or a plurality
of the divided type inclined plates.

[0082] For example, in one exemplary embodiment of
the present disclosure illustrates a second charging
chute 420 including an upper inclined plate 421 consti-
tuting the upper portion 420B and a lower inclined plate
422 constituting the lower portion 420A. In this case, the
lower inclined plate 422 may be positioned between the
lower end of the first charging chute 340 and the surface
layer treatment unit 50, facing the lower portion of the
first charging chute 340. The through-hole of the first
charging chute 340 may be positioned above the lower
inclined plate 422.

[0083] Meanwhile, the way of distinguishing the upper
and lower portions of the second charging chute 420 may
correspond to the way of distinguishing upper and lower
portions of the first charging chute 340. For example,
based on the position of the surface layer treatment unit
50, the upstream side of the traveling path may be the
lower portion 420A of the second charging chute 420,
and the downstream side of the traveling path may be
the upper portion 420B of the second charging chute 420.
[0084] At least the upper portion of the second charg-
ing chute 420 may be extended to have the inclination
angle of, for example, an angle of 55 ° to 90 ° based on
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the position of the storage vehicle 10, and the inclination
angle of the second charging chute 420 may decrease
as it goes downward.

[0085] That is, the second charging chute 420 may
form the upper inclination plate 421 constituting at the
upper portion 420B in the inclination angle of for example,
55 ° to 90 °. Therefore, an initial departure rate of the
solid fuel may be secured at a desired value.

[0086] Further, a parallel component of the departure
rate of the mixture of the mixed-raw material and the solid
fuel may be secured at a desired value by reducing the
inclination angle of the lower inclined plate 422 consti-
tuting the lower portion 420A of the second charging
chute 420 less than that of the upper inclined plate 421.
[0087] Hereinafter, the remaining components of the
processing facility according to one exemplary embodi-
ment of the present disclosure will be described below.
[0088] The surface layer treatment unit 50 may be dis-
posed so as to pass the upper portion of the storage
vehicle 10 in the width direction of the traveling path
spaced apart from the lower portion of the second charg-
ing chute 420 with respect to the traveling direction of
the storage vehicle 10. While the storage vehicle 10 is
traveling, the surface layer treatment unit 50 contacts the
surface layer of the raw material layer, and uniformalizes
the surface of the surface layer to make the surface height
of the surface layer constant in the width direction and
the traveling direction. For example, the surface layer
treatment unit 50 may include a round bar-shaped or
plate-shaped contact member extending in the width di-
rection with respect to the traveling path, and a driving
means (not shown) for supporting the contact member
so as to move, elevate or rotate.

[0089] The ignition-furnace 60 may be spaced apart
from the second charging unit 400 with respect to the
traveling direction of the storage vehicle 10 and may be
located above the traveling path. The ignition-furnace 60
may be formed to inject the flame downward. While the
storage vehicle is traveling, the ignition-furnace supply
the flame to fire the raw material layer loaded in the stor-
age vehicle 10.

[0090] The crusher (not shown) and the cooler (not
shown) may be disposed in the vicinity of the other end
of the traveling path where the traveling path ends. The
crusher may be configured to crush the sintered ore dis-
charged from the storage vehicle 10 into a predetermined
particle size. The cooler may be configured to cooling
the crushed sintered ore from the crusher.

[0091] The wind-boxes 70 are provided at the lower
portion of the traveling path, and a plurality of wind-boxes
70 may be arranged continuously with respect to the
traveling direction. The wind-boxes 70 may be connected
to the inside of the storage vehicle 10 traveling the
traveling path. The wind-box 70 may generate a negative
pressure to suck the inside of the storage vehicle 10. The
flame surface spreads in the direction from the surface
layer of the raw material layer loaded in the storage ve-
hicle 10 to the surface layer by the wind box 70. There-
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fore, the raw material layer may be sintered to the sin-
tered ore.

[0092] The exhaust unit 80 may include an exhaust
chamber, a dust collector, a blower, and an exhaust port.
The exhaust unit 80 provides a strong suction force, for
example, a negative pressure, to exhaust the exhaust
gas sucked at the wind-box 70 to the outside. The ex-
haust chamber includes a passage through which the
exhaust gas passes, and may be connected to a plurality
of wind-boxes 70. The dust collector may be configured
to remove dust contained in the exhaust gas and may be
connected to the end of the exhaust chamber. The blower
may be connected to the dust collector on the opposite
side of the exhaust chamber to guide the flow of the ex-
haust gas from the exhaust chamber to the dust collector.
The exhaust port is connected to the blower to discharge
the exhaust gas to the outsider.

[0093] Hereinafter, araw material charging method ac-
cording to one exemplary embodiment of the present dis-
closure will be described in detail with reference to Figure
1 to Figure 4. In this connection, the detailed specifica-
tions and the duplicated contents according to the exem-
plary embodiments and the variants will be omitted or
briefly described below.

[0094] The raw material charging method according to
one exemplary embodiment of the present disclosure in-
cludes: dropping the mixed-raw material to the first trans-
fer path and guiding the mixed-raw material into the stor-
age vehicle; dropping the solid fuel to the second transfer
path and guiding the solid fuel into the storage vehicle;
and mixing the mixed-raw material and the solid fuel in
some regions of the second transfer path.

[0095] First, prepare raw materials and fuels. In this
connection, the raw materials and the fuels may be pre-
pared with a variety of raw materials and fuels, corre-
sponding to the plural processes to which the present
disclosure may be applied. In one exemplary embodi-
ment of the present disclosure, the raw material and the
fuel are prepared as follow.

[0096] First, the raw material, such as a mixed-raw ma-
terial 91 is provided. The raw materials such as a fine
iron ore, a limestone, a fine coke, and an anthracite are
mixed and moisturized to prepare the mixed-raw material
having a predetermined particle size. In this connection,
the mixed-raw material includes a mixed-raw material for
manufacturing a sintered ore. Further, the fuel such as
a solid fuel 92 is provided. For example, at least one of
afine coke and an anthracite is provided as the solid fuel.
[0097] In this connection, in one embodiment of the
present disclosure, the amount of the solid fuel to be
mixed into the mixed-raw material to produce the sintered
ore may be reduced and the amount of the reduced solid
fuel may be prepared as a solid fuel used in the second
charging unit 400. That is, some of the solid fuel is pre-
mixed in the mixed-raw material and the remaining solid
fuel is prepared separately. Thereafter, through the sec-
ond charging unit 400, the remaining solid fuel is loaded
into the upper layer B2 and the surface layer B3 of the
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raw material layer B. In this connection, the amount of
the solid fuel that is not mixed in the mixed-raw material
and prepared separately may be determined considering
the combustion heat, the combustion rate, etc. to be sup-
plied to the upper layer and the surface layer of the raw
material layer.

[0098] Thereafter, the mixed-raw material 91 is loaded
to the first hopper 310 of the first charging unit 300 and
the solid fuel 92 is loaded to the second hopper 410 of
the second charging unit 400.

[0099] Thereafter, the mixed-raw material 91 is sloped
down through the first transfer path using the first charg-
ing chute 340 of the first charging unit 300, which extends
upward-inclinedly with respect to the traveling direction
of the storage vehicle 10. Therefore, the mixed-raw ma-
terial is guided to the inside of the storage vehicle 10. On
the other hand, the upper ore is loaded to a predeter-
mined height on the inner bottom surface of the storage
vehicle 10, and the mixed-raw material 91 is loaded to
the upper side of the upper ore.

[0100] The mixed-raw material is guided into the inside
of the storage vehicle 10 and the solid fuel is guided into
the inside of the storage vehicle 10 simultaneously. Spe-
cifically, the solid fuel 92 is obliquely dropped to the sec-
ond transfer path by using the second charging chute
420 of the second charging unit 400 spaced apart from
below the first transfer path in traveling direction of the
storage vehicle 10 and extending upward-inclinedly, the
mixed-raw material is guided into the traveling storage
vehicle 10.

[0101] The mixed-raw material 91 is loaded to the in-
side of the storage vehicle 10 at the upstream side of the
traveling path earlier than the solid fuel 92. The solid fuel
92 is loaded to the inside of the storage vehicle 10 later
than the mixed-raw material 91 and form the upper layer
B2 and the surface layer B3 of the raw material layer B.
[0102] Thus, in one exemplary embodiment of the
present disclosure, the solid fuel may be guided into the
storage vehicle 10 using the second transfer path spaced
below the first transfer path so as to be distinguished
from the first transfer path used as the charging path of
the mixed-law material. Thus, the mixed-raw material
may be loaded easily without interfered by the solid fuel.
[0103] Meanwhile, the process of guiding the solid fuel
92 into the the storage vehicle 10 may include the process
of regulating the supply amount of the solid fuel supplied
to the second transfer path by a plurality of positions in
the width direction of the second transfer path, and the
process of dropping the solid fuel to the second transfer
path.

[0104] By this process, the charging amount of the sol-
id fuel may be regulated by a plurality of positions in the
width direction of the traveling path. For example, in one
embodiment of the present disclosure, the solid fuel is
regulated to be loaded more at opposite side ends in the
width direction of the traveling path.

[0105] For example, when the raw material layer B is
divided into five equal parts in the longitudinal direction,
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a strength and a fraction of the sintered ore are uniformly
distributed in each equal part of the widthwise edge por-
tion. Thus, in one exemplary embodiment of the present
disclosure, the raw material layer B may be divided into
five equal parts in the longitudinal direction so that more
solid fuel is loaded to each equal part of the edge portion
in the width direction.

[0106] On the other hand, the surface of the anthracite
is hydrophobic compared to that of the fine coke, thus
the anthracite has a low water retention ability. Further,
the anthracite has a high machining rate compared to
the fine coke, because the fine coke is subjected to the
process of carbonization at high temperature, compared
with the anthracite whose particle size is regulated by
simple crushing. Further, the fine coke has more fixed
carbon than anthracite. Due to these physical and chem-
ical properties, the combustion rate of the fine coke is
faster than that of the anthracite. Thus, when the anthra-
cite and the fine coke are loaded as the solid fuel to the
raw material layer without distinguished, it is difficult to
take advantage of the inherent characteristics.

[0107] Thus, in one exemplary embodiment of the
present disclosure, in the process of guiding the solid
fuel 92 into the inside of the storage vehicle 10, the solid
fuels are classified base on the characteristics, for ex-
ample, the combustion rate. Therefore, the solid fuel hav-
ing arelatively high combustion rate such as the fine coke
is supplied to the central portion of the relatively poorly
ventilated second transfer path and obliquely dropped to
the second transfer path.

[0108] Further, in the process of guiding the solid fuel
92 into the storage vehicle 10, the solid fuels are classi-
fied base on the characteristics such as the combustion
rate, the solid fuel having a relatively low combustion rate
such as anthracite is supplied to the edge portion of the
second transfer path and obliquely dropped to the second
transfer path.

[0109] Via this process, the combustion imbalance of
the raw material layer B in the width direction of the
traveling path may be solved.

[0110] For example, conventionally, when the firing
temperature at the center of the raw material layer B is
in the range of 1128 °C to 1289 °C, the widthwise ends
of the raw material layer B has a firing temperature in the
range of 594 °C to 1174 °C. In one exemplary embodi-
ment of the present disclosure, this temperature devia-
tion between the central portion and the widthwise edge
portion of the raw material layer B may be significantly
reduced, and the firing temperature of the widthwise edge
portion of the raw material layer B may increase to be
close to the firing temperature at the central portion.
[0111] Further, conventionally, the edge portion in the
width direction of the raw material layer B was rapidly
cooled so that the firing heat was insufficient. Thus, the
collection rate from the widthwise edge portion to the
sintered ore was, for example, about 64.1 %. At this time,
the sintered ore strength was 45.5 %, and the fraction
less than -10 mm was about 80.5 %. In one exemplary

10

15

20

25

30

35

40

45

50

55

10

embodiment of the present disclosure, the sintered ore
collection rate, the sintering strength and the fraction less
than -10 mm at the widthwise edge portion of the raw
material layer B are may be increased to close to the
completion material sintered ore level of the central por-
tion of the raw material layer B.

[0112] The solid fuel is guided into the storage vehicle
10, and simultaneously the mixed-raw material and the
solid fuel are mixed at some regions of the second trans-
fer path. Specifically, a portion of the mixed-raw material
obliquely dropped to the first transfer path is passed
through the through-hole formed penetrating the first
transfer path and to be dispensed to the second transfer
path side. Thereafter, the mixed-raw material dispensed
to the second transfer path side is passed to some region
of the second transfer path, for example the mixing-re-
gion A side, and mixed with the mixed-raw material.
Thereafter, the mixture of the mixed-raw material and the
solid fuel is loaded to the upper layer B2 and surface
layer B3 of the raw material layer B.

[0113] Thus, in one exemplary embodiment of the
present disclosure, a portion of the mixed-raw material
dropped to the first transfer path is passed through the
second transfer path side to be mixed with the solid fuel,
and then loaded to the upper layer B2 and the surface
layer B3 of the raw material layer B.

[0114] Thus, the solid fuel may beloaded to the desired
charge height in the upper layer B2 and the surface layer
B3 of the raw material layer B and mixed uniformly in the
mixed-raw material. Particularly, it is possible to prevent
the solid fuel from being loaded in a biased manner in
the upper layer B2 and the surface layer B3 of the raw
material layer B or being loaded locally at a predeter-
mined position and height Thus, it is possible to prevent
the raw material layer B from being irregularly combusted
when the raw material layer B regulates the combustion.
[0115] Further, since a portion of the mixed-raw mate-
rial 91 may be mixed with the solid fuel 92 and may be
uniformly loaded to the upper layer B2 and the surface
layer B3 of the raw material layer B, the combustion ef-
ficiency and the sintered ore collection rate at the upper
layer B2 and the surface layer B3 of the raw material
layer B may be improved. That is, the combustion heat
at the upper layer B2 and the surface layer B3 of the raw
material layer B may be used for sintering the raw-mixed
layer 91 loaded to the upper layer B2 and the surface
layer B3 of the raw material layer B.

[0116] Inthis connection, the mixed-raw material to be
mixed with the solid fuel may be in a fine state or with a
particle size of 3 mm to 50 mm. The particle size of the
mixed-raw material that is mixed into the solid fuel may
be regulated by regulating the size and the position of
the roll gap g of the second charging chute 340.

[0117] On the other hand, the process of mixing the
mixed-raw material 91 and the solid fuel 92 at some re-
gions of the second transfer path includes a process of
regulating the dispense amount of the mixed-raw mate-
rial dispensed to the second transfer path side, and dis-
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pensing a portion of the mixed-raw material to the second
transfer path side.

[0118] Thus, by regulating the dispense amount of the
mixed-raw material guided to the second transfer path
side, the charging height of the mixture of the mixed-raw
material and the solid fuel may be adjusted to a desired
height. For example, increasing the dispense amount of
the mixed-raw material guided to the second transfer
path side, based on the bottom surface of the storage
vehicle 10, it is possible to form a layer of the mixed-raw
material and the solid fuel mixture at a lower height. On
the other hand, when reducing the dispense amount of
the mixed-raw material guided to the second transfer
path side, based on the bottom surface of the storage
vehicle 10, it is possible to form a layer of the mixed-raw
material and the solid fuel at a larger height.

[0119] The storage vehicle 10 traveling along the
traveling path is loaded the raw material layer B therein,
while passing through the first charging unit 300 and the
second charging unit400. Thereafter, the storage vehicle
10 passes below the surface layer treatment unit 50. At
this time, the surface layer treatment unit 50 is brought
into contact with the surface of the surface layer B3 to
flatten the surface layer B3 so that the surface of the
surface layer B3 is uniform in the width direction.
[0120] Thereafter, the storage vehicle 10 travels along
the traveling path and passes below the ignition-furnace
60. At this time, the raw material layer B is ignited and
started to be sintered. Thereafter, the air is forcedly
sucked to below the storage vehicle 10 to spread the
flame from the upper portion of the raw material layer B
to the lower portion.

[0121] Theraw material layer B is manufactured as the
sintered ore after sintering and cooling processed while
the storage vehicle 10 travels along the traveling path.
Thereafter, the storage vehicle 10 is discharged in the
process of entering the returning path and may be carried
to the following process, for example the iron making
process.

[0122] As described above, the raw material charging
apparatus and the raw material charging method accord-
ing to one exemplary embodiment of the present disclo-
sure may include the second transfer path disposed be-
low the first transfer path, and may uniformly supply the
solid fuel and the mixed-raw material into the upper layer
and the surface layer of the raw material layer by using
the second transfer path.

[0123] Further, the raw material charging apparatus
and the raw material charging method according to one
exemplary embodiment of the present disclosure may
differentiate the type and the charging amount of the solid
fuel in the width direction of the traveling path, and may
classify the solid fuels base on the particle size of the
solid fuels and differentiate the charging height of the
solid fuel.

[0124] In this way, one exemplary embodiment of the
present disclosure provides technical features which is
to decrease the ratio of the solid fuel in the mixed-raw
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material, to increase the collection rate of the sintered
ore at the upper layer of the raw material layer, and to
significantly reduce the quality difference between the
completion material sintered ores in the width direction
of the traveling path. Further, one embodiment of the
present disclosure provides technical features which is
to solve imbalance of the amount of the heat and lack of
the amount of the heat at the upper layer and the surface
layer of the raw material layer. As a result, the quality
deviation of the manufactured sintered ore may be min-
imized.

[0125] Fig. 5is a graph showing the detailed structure
of the first charging chute according to one exemplary
embodiment of the present disclosure. In this connection,
in the graph of Fig. 5, the horizontal axis represents the
position information of the rollers constituting the first
charging chute, and the vertical axis represents the roll
gap information of the rollers constituting the first charg-
ing chute.

[0126] Referring to Fig. 2, and Fig. 4 to 5, the raw ma-
terial charging apparatus and the raw material charging
method according to one exemplary embodiment of the
present disclosure are applied to the sintered ore man-
ufacturing process to manufacture a sintered ore. Then,
based on the sintered ore, the detailed structure of the
apparatus is derived. Further, the detailed structure of
the derived raw material charging apparatus is explained
with focusing on the roller position and the roll gap size.
[0127] Inthis connection, the contents of the roller po-
sition and roll gap dimensions described below are in-
tended to aid understanding of the present disclosure
and are not intended to be limiting.

[0128] First, a raw material charging apparatus and a
processing facility according to the embodiment of the
present disclosure are provided. In this connection, a first
charging chute 340 is provided in a structure in which a
plurality of rollers (R) are successively arranged at upper
and lower portions thereof. Thereafter, when the roll gaps
(g) between the plural rollers (R) may be made different,
the sintered ore manufacturing process is repeatedly per-
formed. In this connection, the raw material layer is
charged to form a very large thickness of about 800 mm
or more, where 10% to 30% of the raw material layer is
formed as an upper layer, and 5% to 10% is formed as
a surface layer. Further, the upper ore occupies 5% to
10% of the height of the raw material layer. The process
conditions are adjusted so that the effective sintered por-
tion occupies 60% to 80% of the height of the raw material
layer. Solid fuels including fine cokes and various dusts
including heat sources are provided.

[0129] The manufacturing of the sintered ore was re-
peatedly carried out under the predetermined process
conditions to obtain the results thereof. The detailed
structure of the raw material charging apparatus at this
time is shownin Fig. 5. Inthis figure, the detailed structure
of the raw material charging apparatus shown in the
graph is a detailed structure of the raw material charging
apparatus when the collection rate and the strength in
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the upperlayer and the surface layer of the manufactured
sintered ore are relatively improved. Meanwhile, the nu-
merical values shown in Fig. 5 are the values included
in the detailed structure of the first charging chute de-
scribed in the raw material charging apparatus and meth-
od according to the embodiment of the present disclosure
and the variant example thereof. The technical meaning
of the numerical values has been fully explained above.
Thus, each numerical value shown in Figure 5 is briefly
described below.

[0130] Among a plurality of rollers R forming the struc-
ture of the first charging chute 340, a roller positioned at
the lowest height is referred to as a first roller R1, and a
roller located adjacent to the first roller R1 and at the
second lowest height is called a second roller R2. In this
way, the number of the roller R is determined in order.
Theroller atthe highest position becomes an-throller Rn.
[0131] Inthe graphin Fig. 5, the roll gap g between the
rollers R is plotted for the rollers from the first roller at the
lowest level to the fifteenth lowest-height roller.

[0132] In the graph of FIG. 5, the roll gaps g between
the rollers R vary according to the downward inclination
angle of the first charging chute 340. In this connection,
it is confirmed that the collection rate and strength in the
upper and surface layers of the fabricated sintered ore
may be relatively improved when the size of the roll gap
g decreases as the inclination angle of the arrangement
of the rollers R increases from 25° to 40°.

[0133] Further, the graph in Fig. 5 shows that the size
of the roll gaps decreases continuously from the roll gap
g1, between the first roller R1 and second roller R2 to
the roll gap g3 4 between the third roller R3 and fourth
roller R4, whereas the size of the roll gaps decreases
discontinuously from the roll gap g3 4 between the third
roller R3 and fourth roller R4 to the roll gap g, 5 between
the fourth roller R4 and fifth roller R5. In this connection,
arear end D of the discontinuous region C of the roll gap
size acts as a reference line for distinguishing the upper
and lower portions of the first charging chute (340). In
the rear end D of the discontinuous region C of the roll
gap size, the surface layer treatment unit 50 is installed.
Thus, when the mixed-raw material dropped onto the first
charging chute passes through sequentially from the roll
gap g, » between the first roller R1 and second roller R2
to the roll gap g 4 between the third roller R3 and fourth
roller R4 and then is dispensed into the mixing-region A
ofthe second charging chute 420, and when the dispense
of the mixed-raw material through the roll gap g, 5 be-
tween the fourth roller R4 and fifth roller R5 is sup-
pressed, the manufacturing of the sintered ore proceeds
smoothly. Thus, the collection rate and the strength in
the upperlayer and the surface layer of the manufactured
sintered ore are relatively improved .

[0134] To better understand the technical features pre-
sented in the present disclosure, the following example
illustrates a raw material charging apparatus according
to a comparative example of the present disclosure. Fur-
ther, the operation and results of the raw material charg-
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ing apparatus according to a comparative example will
be compared with those of the raw material charging ap-
paratus according to a present example.

[0135] Fig. 6 is a flow chart showing the manner in
which the raw material charging apparatus according to
the comparative example of the present disclosure is op-
erated.

[0136] In the comparison example of the present dis-
closure, a mixed-raw material charging unit 1 and a solid
fuel charging unit 3 are provided above the sintering ve-
hicle 5. The solid fuel nozzle 4 is disposed on a top face
of the mixed material chute 2. In this way, the raw material
charging apparatus is provided.

[0137] Whenthe charge path of the mixed-raw material
and the charge path of the solid fuel are overlapped in
one path, the mixed-raw material 6 and solid fuel 7 may
not be mixed, as shown in the drawing, and may form
separated layers which in turnis injected into the sintering
vehicle 5.

[0138] Inthis case, the solid fuel 7 loaded on the upper
face of the mixed-raw material 6 does not contribute suf-
ficiently to the upper layer sintering of the mixed-raw ma-
terial 6 but may be consumed away via combustion.
Thus, it is difficult to produce a melt in the upper portion
of the mixed raw material 6. Further, the air-permeability
is lowered by the layer of the solid fuel 7 being formed
on the upper surface of the mixed-raw material 6. Par-
ticularly, fine solid fuels with a diameter of 1 mm or less
have a relatively high combustion rate, so they burn
quickly and allow formation of the combusted zone as is
thinner, which may not act as a heat source. As a result,
in the above-mentioned comparative example of the
present disclosure, the sintered ore with the sufficient
intensity in the surface layer and the upper layer of the
mixed-raw material is not manufactured and thus is re-
garded as areturned ore. Thus, the collection rate of the
completed sintered ore is relatively low.

[0139] On the other hand, in the embodiment of the
present disclosure, the first transfer path and the second
transfer path are provided to be spaced from each other
vertically. Therefore, the mixed-raw material dropped on-
to the first transfer path may be partially dropped onto
the second transfer path. Thus, the mixed-raw material
may be easily mixed with the solid fuel, and the mixture
between the mixed-raw material and solid fuel may be
charged smoothly to the upper layer and surface layer
of layer of the raw material layer. As a result, in the
present embodiment, the mixed-raw material is suffi-
ciently sintered in the upper layer and the surface layer
of the raw material layer, and, thus, the collection rate of
the completed sintered ore is considerably high.

[0140] It should be noted that the above embodiment
of the present disclosure is for the explanation of the
present disclosure and not for the limitation of the present
disclosure. The present disclosure will be implemented
in a variety of different forms within the scope of claims
and equivalent technical ideas. Those skilled in the art
will appreciate that the present disclosure is susceptible
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to various embodiments within the scope of the technical
idea of the present disclosure.

Claims

1.

A raw material charging apparatus comprising:

a first hopper disposed above a storage vehicle
traveling along a path;

a first charging chute disposed below the first
hopper and extending obliquely, wherein the
first charging chute has a through-hole defined
therethrough in a direction intersecting the ex-
tending direction of the first chute;

a second hopper disposed above the storage
vehicle and spaced apart from the first hopper;
and

a second charging chute disposed below the
second hopper and the first charging chute and
extending obliquely.

The raw material charging apparatus according to
claim 1, wherein the first charging chute includes up-
per and lower portions, wherein at least the lower
portion thereof includes at least one inclined plate
extending upward-inclinedly with respect to a trav-
elling direction of the storage vehicle,

wherein the through-hole comprises a plurality of
slits passing through the inclined plate at a plurality
of positions thereof spaced apart from each otherin
the travelling direction of the storage vehicle.

The raw material charging apparatus according to
claim 1, wherein the first charging chute includes up-
per and lower portions, wherein at least the lower
portion thereofincludes a plurality of rollers arranged
upward-inclinedly with respect to a travelling direc-
tion of the storage vehicle,

wherein the through-hole comprises a plurality of roll-
er gaps defined between some or all of the rollers
spaced apart from each other in the travelling direc-
tion of the storage vehicle.

The raw material charging apparatus according to
claim 2 or 3, wherein at least the upper portion of the
first charging chute extends or orients at an angle of
55° to 90° relative to the storage vehicle,

wherein an inclination angle of the first charging
chute decreases from the upper portion to the lower
portion.

The raw material charging apparatus of claim 3,
wherein the plurality of rollers arranged in least the
lower portion of the first charging chute are spaced
apart from each other by a spacing between 3 mm
and 50 mm.
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6.

10.

1.

12.

13.

The raw material charging apparatus according to
claim 1, wherein the second hopper is provided in
plurality to be arranged in a width direction of the
path.

The raw material charging apparatus according to
claim 1, wherein a plurality of divided gates is dis-
posed in an outlet of the second hopper, wherein the
gates are arranged in a width direction of the path.

The raw material charging apparatus according to
claim 1, wherein the second charging chute compris-
es at least one inclined plate,

wherein the inclined plate extends upward-inclinedly
with respect to the travelling direction of the storage
vehicle.

The raw material charging apparatus of claim 8,
wherein at least an upper portion of the second
charging chute extends or orients at an angle of 55°
to 90° relative to the storage vehicle,

wherein an inclination angle of the second charging
chute decreases from the upper portion to a lower
portion thereof.

The raw material charging apparatus of claim 8,
wherein the second charging chute is spaced apart
from the first charging chute in the traveling direction
of the storage vehicle such that a lower portion of
the second charging chute faces a lower portion of
the first charging chute.

The raw material charging apparatus of claim 1, 8,
or 10, wherein the second charging chute at least
partially has a mixing-region, wherein a raw material
dispensed from the through-hole of the first charging
chute reaches the mixing-region.

A raw material charging method for charging a raw
material into a storage vehicle traveling along a path,
the method comprising:

dropping a raw material onto afirst transfer path
and guiding the raw material into the storage
vehicle;

dropping fuel onto a second transfer path and
guiding the fuel into the storage vehicle; and
mixing the raw material and fuel in at least a
portion of the second transfer path.

The raw material charging method of claim 12,
wherein dropping the raw material onto the first
transfer path and guiding the raw material into the
storage vehicle comprises inclinedly dropping the
raw material onto the first transfer path extending
upward-inclinedly with respect to a traveling direc-
tion of the storage vehicle, and guiding the raw ma-
terial into the storage vehicle.



14.

15.

16.

17.

18.

19.
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The raw material charging method of claim 13,
wherein dropping the fuel onto the second transfer
path and guiding the fuel into the storage vehicle
comprises inclinedly dropping the fuel onto the sec-
ond transfer path disposed below and spaced from
the first path and extending upward-inclinedly with
respect to the traveling direction of the storage ve-
hicle, and guiding the fuel into the storage vehicle.

The raw material charging method of claim 12,
wherein dropping the fuel onto the second transfer
path and guiding the fuel into the storage vehicle
comprises adjusting a supply amount of the fuel to
be supplied to the second transfer path based on a
plurality of positions in a width direction of the second
transfer path, and inclinedly dropping the fuel to the
second transfer path.

The raw material charging method of claim 12,
wherein dropping the fuel onto the second transfer
path and guiding the fuel into the storage vehicle
comprises classifying fuels based on combustion
rates thereof, and inclinedly dropping the fuel to the
second transfer path such that a fuel having a rela-
tively high combustion rate is supplied to a center of
the second transfer path.

The raw material charging method of claim 12,
wherein mixing the raw material and fuel in at least
the portion of the second transfer path comprises:

dispensing, toward the second transfer path, a
portion of the raw material dropped inclinedly to
the first transfer path; and

guiding the raw material dispensed to the sec-
ond transfer path to at least the portion of the
second transfer path and mixing the raw material
and the fuel on the at least the portion of the
second transfer path.

The raw material charging method of claim 17,
wherein mixing the raw material and fuel in at least
the portion of the second transfer path comprises
dropping, into a through-hole defined through the
first transfer path, a portion of the raw material to be
inclinedly dropped to the first transfer path.

The raw material charging method of claim 17,
wherein mixing the raw material and fuel in at least
the portion of the second transfer path comprises
dispensing, a portion of the raw material inclinedly
dropped to thefirst transfer path, to the second trans-
fer path side while adjusting a dispensed amount of
the raw material to be dispensed to the second trans-
fer path.
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[FIG. 1]
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[FIG. 2]
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[FIG. 3]
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[FIG. 4]
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[FIG. 6]
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