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(54) COOLING DEVICE

(57) An exemplary embodiment of the present inven-
tion provides a cooling device including: a tub which is
disposed above a cooling target and has an accommo-
dation space that accommodates a coolant supplied from
the outside; and spray nozzles which are installed in the
accommodation space, each of the spray nozzles having
one or more coolant inlet ports into which the coolant
flows, the spray nozzles being disposed to be spaced

apart from a central portion of the accommodation space
toward an edge portion of the accommodation space,
and the spray nozzles spraying the coolant, which flows
in through the coolant inlet port, toward the cooling target,
in which heights of the coolant inlet ports are in proportion
to distances at which the spray nozzles are spaced apart
from the central portion of the accommodation space.
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Description

[Technical Field]

[0001] The present invention relates to a cooling de-
vice, and more particularly, to a cooling device which
feeds a coolant to a predetermined width of a cooling
target in accordance with a level of the coolant in a tub
installed above the cooling target.

[Background Art]

[0002] In general, in a hot rolling process that produces
a rolled strip, a slab, which is heated in a heating furnace
to a predetermined temperature, is rolled in the form of
a bar by a primary rough rolling and then finally rolled in
the form of a strip by a finish rolling machine. While the
strip passes through a run-out table including multiple
rollers, a coolant is fed to the strip from above and below
the strip to ensure a winding temperature, and then a
winding machine winds the strip in the form of a roll to
produce a hot coil.
[0003] The run-out table performs a process of con-
veying a material, that is, the strip which has passed
through the heating furnace and has subjected to the
rough rolling and the finish rolling, before the winding
machine finally winds the strip. This process cools the
material to a target temperature to determine quality and
strength of a product. During the process of cooling the
strip, the remaining coolant, which has fallen to a central
portion in a width direction of the strip, flows outward
through edge portions of strip, such that a temperature
at both edge portions typically becomes lower than a tem-
perature at the central portion. In this process, the edge
portions, which are cooled or excessively cooled, shrink
in volume first, and then the central portion, which is sub-
sequently cooled, shrinks in volume. With this tempera-
ture deviation, there occurs a difference in timing of
shrinkage in volume, which causes the strip to have a
wave shape.
[0004] In particular, during the cooling process in the
hot rolling process, the strip is cooled typically in a high-
temperature state at a temperature of about 600 or more,
and as a result, the strip expands in volume in a trans-
formation section that occurs during the process of cool-
ing the strip in accordance with types of steel. The ex-
pansion in volume occurs at the edge portions of the strip
which are cooled before the central portion of the strip is
cooled. Therefore, when the edge portions begin to be
transformed in a predetermined section, the edge por-
tions, which are cooled first, expand in volume, but the
high-temperature central portion, which does not yet go
into the transformation section, shrinks in volume while
being cooled, and this process is a typical mechanism
that causes the edge portions to have waves.

[DISCLOSURE]

[Technical Problem]

[0005] The present invention has been made in an ef-
fort to prevent an edge wave generated during a process
of cooling a cooling target to a winding temperature. The
present invention has also been made in an effort to pro-
vide a cooling target cooling device capable of feeding a
coolant with quick responsiveness and stability. Other
objects of the present invention will be more apparent
from the following detailed description and the drawings.

[Technical Solution]

[0006] An exemplary embodiment of the present in-
vention provides a cooling device including: a tub which
is disposed above a cooling target and has an accom-
modation space that accommodates a coolant supplied
from the outside; and spray nozzles which are installed
in the accommodation space, each of the spray nozzles
having one or more outer inlet ports into which the coolant
flows, the spray nozzles being disposed to be spaced
apart from a central portion of the accommodation space
toward an edge portion of the accommodation space,
and the spray nozzles spraying the coolant, which flows
in through the outer inlet port, toward the cooling target,
in which heights of the outer inlet ports are in proportion
to distances at which the spray nozzles are spaced apart
from the central portion of the accommodation space.
[0007] The tub may have a spray plate having multiple
installation holes which are disposed to be spaced apart
from one another while penetrating one surface facing
the cooling target and each have internal screw threads
formed on an inner circumferential surface thereof, and
the spray nozzle may have an external screw thread
which is formed on an outer circumferential surface of
the spray nozzle and fastened to the internal screw thread
of the installation hole by a threaded connection, such
that a position of the spray nozzle is adjusted by a rotation
of the spray nozzle.
[0008] The spray nozzles may be arranged in a direc-
tion in parallel with a width direction of the cooling target.
[0009] The spray nozzle may include: a nozzle body
which has the external screw thread, is disposed to be
approximately perpendicular to the spray plate, and has
a spray flow path formed therein and a spray port formed
at a lower end of the spray flow path; and a nozzle cap
which is fastened to an upper portion of the nozzle body
and has the multiple outer inlet ports.
[0010] The nozzle cap may be fastened to the nozzle
body by a threaded connection, such that a height of the
outer inlet port is adjustable by a rotation of the nozzle
cap.
[0011] The spray plate may have auxiliary installation
holes which are disposed to be spaced apart from one
another while penetrating one surface facing the cooling
target and positioned at a central portion of the accom-
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modation space, and the cooling device may further in-
clude an auxiliary spray nozzle having auxiliary inlet ports
which are in communication with the auxiliary installation
holes and disposed to be lower than a height of the outer
inlet port.
[0012] The tub may include: an inner tub which has
side plates disposed in parallel with a direction in which
the spray nozzles are spaced apart from one another;
and a supply pipe which supplies the coolant into the
inner tub, and the side plate may have a central portion
and an edge portion having an upper end higher than an
upper end of the central portion.
[0013] A height of the upper end of the edge portion
may be gradually increased toward an edge portion of
the accommodation space.
[0014] The cooling device may further include meshes
which are fixedly installed on an inner circumferential sur-
face of the inner tub and disposed in parallel with a di-
rection in which the spray nozzles are spaced apart from
one another.
[0015] The meshes may have an upper mesh and a
lower mesh positioned below the upper mesh.
[0016] The supply pipe may be installed at a center of
the accommodation space, and the meshes may be dis-
posed at both sides of the supply pipe and in contact with
the supply pipe.
[0017] The tub may include: an inner tub which has
side plates disposed in parallel with a direction in which
the accommodation space and the spray nozzles are
spaced apart from one another; and an outer tub which
is disposed outside the inner tub and surrounds the inner
tub, and the spray plate may be disposed between the
inner tub and the outer tub and disposed to be higher
than a lower end of the inner tub and a lower end of the
outer tub.
[0018] The tub may further have an auxiliary accom-
modation space which is positioned between the inner
tub and the outer tub and formed above the spray plate.
[0019] Another exemplary embodiment of the present
invention provides a cooling device including: a tub which
is disposed above a cooling target and has an accom-
modation space that accommodates a coolant supplied
from the outside; and spray nozzles which are installed
in the accommodation space and have outer inlet ports
into which the coolant selectively flows in accordance
with a level of the coolant, and spray ports through which
the coolant is sprayed toward the cooling target.
[0020] Heights of the outer inlet port may be gradually
increased in a width direction of the cooling target.
[0021] The tub may have an inner accommodation
space into which the coolant is supplied, and an outer
accommodation space into which the coolant overflowing
from the inner accommodation space flows, and the
spray nozzles may be installed in the outer accommoda-
tion space.
[0022] The tub may have a side plate which defines
the inner accommodation space and the outer accom-
modation space, and a height of a central portion of the

side plate may be lower than heights of edge portions
positioned at both sides of the central portion.
[0023] A height of the side plate in the width direction
of the cooling target may be higher than heights of the
spray nozzles.
[0024] The cooling device may further include: an aux-
iliary spray nozzle which is installed at a center of the
accommodation space and has auxiliary inlet ports dis-
posed to be lower than heights of the outer inlet ports, in
which the spray nozzles are disposed at both sides of
the auxiliary spray nozzle.

[Advantageous Effects]

[0025] According to the exemplary embodiment of the
present invention, it is possible to solve the problems of
high installation costs, complicated structures and mate-
rials in use, and frequent breakdowns caused by poor
working environments that occur in the cooling device
using the edge mask in the related art, and as a result,
it is possible to make it easy to manufacture the cooling
device and improve stability and responsiveness when
feeding the coolant. Therefore, it is possible to easily
change the amount of coolant in the width direction,
thereby preventing edge portions of a steel plate from
being excessively cooled, and improving productivity and
quality of final products.

[Description of the Drawings]

[0026]

FIG. 1 is a view schematically illustrating a general
hot rolling apparatus.
FIG. 2 is a view for explaining a cause that generates
an edge wave during a cooling process.
FIG. 3 is a view illustrating a cooling device using an
edge mask.
FIG. 4 is a view schematically illustrating a cooling
device according to an exemplary embodiment of
the present invention.
FIGS. 5 to 8 are views illustrating the cooling device
illustrated in FIG. 4.
FIGS. 9 and 10 are views illustrating a state in which
the cooling device illustrated in FIGS. 5 and 8 oper-
ates.
FIGS. 11 and 12 are views illustrating a process of
adjusting a height of a spray nozzle illustrated in FIG.
5.
FIG. 13 is a view illustrating a modified example of
the cooling device illustrated in FIG. 5.

[Mode for Invention]

[0027] Hereinafter, an exemplary embodiment of the
present invention will be described in more detail with
reference to FIGS. 1 to 10. The exemplary embodiments
of the present invention may be modified in various forms,
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and the scope of the present invention should not be
interpreted as being limited to the following exemplary
embodiment. The exemplary embodiments of the
present invention are provided to more completely ex-
plain the present invention to those skilled in the art.
Therefore, the shapes of the respective elements illus-
trated in the drawings may be exaggerated to emphasize
a clearer description.
[0028] FIG. 1 is a view schematically illustrating a gen-
eral hot rolling apparatus. As illustrated in FIG. 1, the hot
rolling apparatus includes a heating furnace 11 which
heats a slab 1, a rough rolling machine 12 which performs
rough rolling on a rolling target material heated in the
heating furnace 11, a finish rolling machine 13 which per-
forms finish rolling on the rolling target material (e.g., a
bar) which has been subjected to the rough rolling, a run-
out table 14 which conveys the rolling target material
(e.g., a strip) which has been subjected to the finish roll-
ing, and a winding machine 15 which winds the conveyed
rolling target material in the form of a coil.
[0029] The slab 1 sequentially passes through the
heating furnace 11, the rough rolling machine 12, the
finish rolling machine 13, the run-out table 14, and the
winding machine 15, and then is wound in the form of a
coil. When the slab (or bar 1), which has been subjected
to the rough rolling, travels to the finish rolling machine
13, the rolling target material is subjected to the finish
rolling while individually controlling rolling speeds of mul-
tiple rollers provided in the finish rolling machine 13. As
described above, the process including all of the overall
operations of heating the rolling target material 1 in the
heating furnace 11 and then winding the rolling target
material 1 in the form of a coil by the winding machine
15 is typically called "hot rolling".
[0030] During the hot rolling process, the run-out table
14 performs the process of conveying the rolling target
material 1, that is, the strip 1, which has passed through
the heating furnace 11 and has been subjected to the
rough rolling and the finish rolling, before the winding
machine 15 finally winds the strip 1, and in this process,
the strip 1 is cooled to a target temperature to determine
quality and strength of a product. In this case, a strip
wave, which is a shape defect caused by a cooling de-
viation in the width direction of the strip, is generated as
a troublesome problem, and a generation mechanism is
as follows.
[0031] FIG. 2 is a view for explaining a cause that gen-
erates an edge wave during a cooling process. As illus-
trated in FIG. 2, during the process of cooling the strip 1
by the run-out table 14, a coolant, which has fallen at the
central portion in the width direction of the strip 1, flows
outward through the edge portions of the strip 1, such
that a temperature at the edge portions of the strip 1
typically becomes lower than a temperature at the central
portion thereof.
[0032] In this process, the edge portions of the strip 1,
which are cooled or excessively cooled, shrink in volume
first, and then the central portion of the strip 1, which is

subsequently cooled, shrinks in volume. With this tem-
perature deviation, there occurs a difference in timing of
shrinkage in volume, which causes the strip 1 to have a
wave shape.
[0033] In particular, during the cooling process in the
hot rolling process, the strip 1 is cooled typically in a high-
temperature state at a temperature of about 600 or more,
and as a result, the strip expands in volume in a trans-
formation section that occurs during the process of cool-
ing the strip in accordance with types of steel. As de-
scribed above, this phenomenon occurs first at the edge
portions of the strip 1 which are cooled before the central
portion of the strip 1 is cooled. Therefore, when the edge
portions begin to be transformed in a predetermined sec-
tion, the edge portions, which are cooled first, expand in
volume, but the high-temperature central portion, which
does not yet go into the transformation section, shrinks
in volume while being cooled. This phenomenon is a typ-
ical mechanism that causes the edge portions to have
waves.
[0034] FIG. 3 is a view illustrating a strip cooling device
using an edge mask in the related art. As illustrated in
FIG. 3, as a method in the related art which prevents the
waves generated in the edge portions of the strip 1, the
strip cooling device serves to prevent the edge portions
from being excessively cooled. That is, to reduce the
cooling deviation occurring in the width direction of the
strip 1 while the strip 1 is cooled on the run-out table 14,
edge mask devices 18 are mounted and operated at both
end portions of a laminar bank 20.
[0035] The edge masks 18 are installed to solve the
problem that the coolant, which has fallen at the central
portion in the width direction of the strip 1, flows outward
through the edge portions of the strip 1 during the process
of cooling the strip 1, such that the temperature at the
edge portions is controlled to be lower than the temper-
ature at the central portion, which causes the cooling
deviation in the width direction. The edge masks 18 serve
to prevent the coolant fed from the laminar bank 20 from
being fed to both end portions of the strip 1, and positions
of the edge masks 18 are automatically controlled to pre-
vent the coolant from being fed to the edge portions of
the hot rolling strip 1 having an overall width of maximum
300 mm, and maximum 150 mm at a single side.
[0036] However, the aforementioned method of pre-
venting the edge portion from being excessively cooled
still has a problem of high costs required to install facilities
and a problem of difficulty in maintenance of the facilities.
In addition, power of a motor is transmitted to driving
shafts of the edge masks 18 through chains, and the
edge masks 18 are attached to the driving shafts and
move in the width direction. In the hot rolling process, the
strip at a high temperature of 600°C or more typically
moves in the section of the run-out table 14, such that
moisture vapor is generated by the coolant and the gen-
erated moisture vapor carries scale generated by a re-
action with oxygen in the atmosphere. The scale is
formed on a motor unit which is corroded by being ex-
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posed to a high temperature, the driving shaft, and a bear-
ing of a connecting unit that connects the driving shaft
and the chain, which causes frequent breakdowns of the
facilities due to an overload of the motor.
[0037] In addition, a sensor (not illustrated), which de-
tects a position of the strip 1, does not smoothly detect
the position of the strip 1 due to the generated high-tem-
perature moisture vapor, and as a result, a defect fre-
quently occurs when controlling the strip 1 in the width
direction. Because the scale enters and adheres to the
driving shaft and a chain connecting unit, and as a result,
a large amount of time is required to remove the adhering
scale at the time of maintaining the edge masks 18. Due
to the difficulty in maintenance, the important function of
preventing the edge portions from being excessively
cooled is frequently incompletely performed.
[0038] FIG. 4 is a view schematically illustrating a cool-
ing device according to an exemplary embodiment of the
present invention, and FIGS. 5 to 8 are views illustrating
the cooling device illustrated in FIG. 4. The cooling device
is installed above the roller table 14 that conveys the strip
1 rolled by the finish rolling machine 13.
[0039] As illustrated in FIGS. 5 and 8, the cooling de-
vice includes an inner tub 20 and an outer tub 30. The
inner tub 20 has an inner accommodation space that may
accommodate a coolant, and a supply pipe 35 is installed
inside the inner accommodation space and supplies the
coolant into the inner accommodation space. The supply
pipe 35 is disposed approximately in parallel with the
width direction of the strip 1. The supply pipe 35 has
multiple supply holes 35a, and the coolant supplied from
the outside is accommodated in the inner accommoda-
tion space through the supply holes 35a. Meanwhile, un-
like the present exemplary embodiment, the supply pipe
35 may be installed outside the inner accommodation
space and supply the coolant into the inner accommo-
dation space.
[0040] Mesh members are fixedly installed on an inner
circumferential surface of the inner tub 20 and supported
by an outer circumferential surface of the supply pipe 35.
The mesh members include an upper mesh 62 and a
lower mesh 64, and the mesh member has a quadran-
gular cylinder shape disposed approximately in parallel
with the supply pipe 35.
[0041] The outer tub 30 is installed outside the inner
tub 20 and surrounds the inner tub 20, and a cover 31
closes an opened upper side of the outer tub 30 from the
outside. As illustrated in FIG. 8, a front side plate and a
rear side plate of the outer tub 30 are spaced apart from
a front side plate and a rear side plate of the inner tub 20.
[0042] Spray plates 40 are installed between the front
side plate of the inner tub 20 and the front side plate of
the outer tub 30 and between the rear side plate of the
inner tub 20 and the rear side plate of the outer tub 30,
respectively, and as a result, outer accommodation spac-
es positioned outside the inner accommodation space
are formed at upper portions of the spray plate 40, re-
spectively.

[0043] The inner accommodation space and the outer
accommodation spaces are divided by the front side plate
and the rear side plate of the inner tub 20, and as illus-
trated in FIG. 5, each of the front side plate and the rear
side plate has an edge upper end 20a which is positioned
above spray nozzles 50, and a central upper end 20b
which is positioned above an auxiliary spray nozzle 60.
In this case, the central upper end 20b is disposed hor-
izontally, and the edge upper end 20a is disposed to be
inclined upward from one end (or both ends) of the central
upper end 20b.
[0044] As illustrated in FIG. 5, the spray plate 40 has
multiple installation holes 41 and multiple auxiliary instal-
lation holes 42, and the spray plate 40 is disposed ap-
proximately in parallel with the width direction of the strip
1 and positioned above the strip 1. In particular, a central
portion (or center) of the spray plate 40 corresponds to
a central portion (or center) of the strip 1, and edge por-
tions of the spray plate 40 correspond to the edge por-
tions of the strip 1.
[0045] The auxiliary installation holes 42 are formed at
the central portion of the spray plate 40, and the instal-
lation holes 41 are formed at both sides based on the
auxiliary installation holes 42 (FIG. 5 illustrates only one
side). The auxiliary installation hole 42 has a tapered
shape having a cross-sectional area decreasing down-
ward, and the installation hole 41 has a straight shape
having a screw thread formed on an inner circumferential
surface thereof.
[0046] The spray nozzles 50 are installed on the instal-
lation holes 41 and disposed to be spaced apart from
one another in the width direction of the strip 1. As illus-
trated in FIG. 6, the spray nozzle 50 has a nozzle body
52 and a nozzle cap 54, the nozzle cap 54 is fastened to
the nozzle body 52 by a threaded connection, and the
nozzle body 52 is fastened to the installation hole 41 by
a threaded connection.
[0047] The nozzle cap 54 has one or more coolant inlet
ports 54a which penetrate the nozzle cap 54 in a vertical
direction, and the coolant inlet port 54a is in communi-
cation with a flow path 53 of the nozzle body 52 in a state
in which the nozzle cap 54 is fastened to the nozzle body
52. The nozzle cap 54 has a screw thread formed on an
inner circumferential surface thereof, and the nozzle cap
54 is fastened to an upper end portion 57 of the nozzle
body 52 by a threaded connection.
[0048] The nozzle body 52 has stepped portions
formed as a diameter of the upper end portion 57 and a
diameter of a lower end portion 55 are decreased. The
nozzle body 52 has a screw thread formed on an outer
circumferential surface of the upper end portion 57, and
the nozzle body 52 is fastened to the screw thread of the
nozzle cap 54 by a threaded connection. In addition, the
nozzle body 52 has a screw thread formed on an outer
circumferential surface of the lower end portion 55, and
the nozzle body 52 is fastened to the screw thread formed
on the inner circumferential surface of the installation
hole 41 by a threaded connection. Therefore, it is possible

7 8 



EP 3 391 977 A1

6

5

10

15

20

25

30

35

40

45

50

55

to adjust a height of the spray nozzle 50 by rotating the
nozzle body 52, and it is possible to adjust a height of
the coolant inlet port 54a by rotating the nozzle cap 54.
[0049] The nozzle body 52 has the flow path 53 formed
in the nozzle body 52, and a spray port 53a formed at a
lower end of the flow path 53, and the flow path 53 is in
communication with the coolant inlet port 54a. An upper
end of the flow path 53 has a tapered shape having a
cross-sectional area increasing upward, such that the
coolant may smoothly flow into the flow path 53 through
the coolant inlet port 54a.
[0050] The auxiliary spray nozzle 60 is installed on the
auxiliary installation holes 42, and the auxiliary spray noz-
zle 60 has coolant inlet ports 62 which are in communi-
cation with the auxiliary installation holes 42. The auxil-
iary installation hole 42 has a tapered shape having a
cross-sectional area increasing downward, such that the
coolant may smoothly flow into the auxiliary installation
hole 42 through the coolant inlet port 62.
[0051] As illustrated in FIG. 5, the spray nozzles 50 are
installed at both sides based on the auxiliary spray nozzle
60 (FIG. 5 illustrates only one side), and heights h1 to h6
of the upper ends of the spray nozzles 50 are increased
in proportion to distances d at which the spray nozzles
50 are spaced apart from the auxiliary spray nozzle 60
(or the central portion of the inner accommodation
space). Therefore, the heights h1 to h6 of the coolant
inlet ports 54a are increased in proportion to a separation
distance. In addition, a height h0 of the upper end of the
auxiliary spray nozzle 60 is lower than the heights h1 to
h6 of the upper ends of the spray nozzles 50.
[0052] FIGS. 9 and 10 are views illustrating a state in
which the cooling device illustrated in FIGS. 5 and 8 op-
erates. Hereinafter, a method of operating the cooling
device will be described below with reference to FIGS. 9
and 10. As described above, the coolant is supplied into
the inner accommodation space of the cooling device
(specifically, the inner tub 20) through the supply pipe
35. The coolant is supplied into the inner accommodation
space through the supply holes 35a, and foreign sub-
stances may be filtered out by mesh holes 64a of the
lower mesh 64 and mesh holes 62a of the upper mesh
62. In this case, a diameter of the mesh hole 64a may
be larger than a diameter of the mesh hole 62a.
[0053] As illustrated in FIG. 10, the coolant flows into
the outer accommodation space while flowing over the
front side plate and the rear side plate of the inner tub
20. Thereafter, as illustrated in FIG. 9, in accordance with
a level of the coolant accommodated in the outer accom-
modation space, the coolant flows into the auxiliary spray
nozzle 60 through the coolant inlet ports 62 and then is
sprayed toward the strip 1, and the coolant flows into the
spray nozzles 50 through the coolant inlet ports 54a and
then is sprayed toward the strip 1.
[0054] That is, as the level of the coolant is increased,
the coolant is sprayed first through the coolant inlet ports
62, and then the coolant is sprayed sequentially through
the coolant inlet ports 54a in the order from the coolant

inlet port 54a positioned at a lowest position to the coolant
inlet port 54a positioned at a highest position. Therefore,
when an operator intends to adjust a width of the coolant
to be fed, the operator adjusts the level of the coolant in
the outer accommodation space, such that whether the
coolant is supplied into the spray nozzles 50 is deter-
mined based on the level of the coolant, and as a result,
it is possible to adjust a cooling range for the strip 1.
[0055] In this case, as illustrated in FIG. 9, the spray
plate 40 is installed to be higher than a lower end of the
inner tub 20 and a lower end of the outer tub 30, and the
coolant sprayed from the spray plate 40 is guided by a
lower portion of the inner tub 20 and a lower portion of
the outer tub 30 which protrude toward a lower portion
of the spray plate 40, thereby preventing the coolant from
being sprayed toward an unnecessary portion.
[0056] While the present invention has been described
in detail with reference to the exemplary embodiment,
other exemplary embodiments may be made in other
forms. Accordingly, the technical spirit and the scope of
the appended claims are not limited to the exemplary
embodiment.

[Mode for Invention]

[0057] Hereinafter, exemplary embodiments of the
present invention will be described in more detail with
reference to FIGS. 11 to 13. The exemplary embodi-
ments of the present invention may be modified in various
forms, and the scope of the present invention should not
be interpreted as being limited to the following exemplary
embodiment. The exemplary embodiments of the
present invention are provided to more completely ex-
plain the present invention to those skilled in the art.
Therefore, the shapes of the respective elements illus-
trated in the drawings may be exaggerated to emphasize
a clearer description.
[0058] FIGS. 11 and 12 are views illustrating a process
of adjusting a height of the spray nozzle illustrated in FIG.
5. As described above, it is possible to adjust a height of
the spray nozzle 50 by rotating the nozzle body 52, and
it is possible to adjust a height of the coolant inlet port
54a by rotating the nozzle cap 54.
[0059] As illustrated in FIG. 11, when the nozzle cap
54 is rotated, the height of the coolant inlet port 54a is
increased, and as a result, it is possible to prevent the
coolant from flowing into the spray nozzle 50 through the
coolant inlet port 54a (compared to FIG. 9). On the con-
trary, when the nozzle cap 54 is rotated and the height
of the coolant inlet port 54a is decreased, the coolant
may flow into the spray nozzle 50 through the coolant
inlet port 54a. That is, a user may determine, for each
spray nozzle 50, whether to spray the coolant through
the spray nozzle 50 by rotating the nozzle cap 54 regard-
less of the level of the coolant (because an operation of
adjusting the level of the coolant requires a large amount
of time and affects all of the spray nozzles 50), and as a
result, it is possible to spray the coolant asymmetrically
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based on the center of the strip 1.
[0060] As illustrated in FIG. 12, when the nozzle body
52 is rotated, the height of the coolant inlet port 54a is
increased, and as a result, it is possible to prevent the
coolant from flowing into the spray nozzle 50 through the
coolant inlet port 54a (compared to FIG. 9). On the con-
trary, when the nozzle body 52 is rotated and the height
of the coolant inlet port 54a is decreased, the coolant
may flow into the spray nozzle 50 through the coolant
inlet port 54a. That is, it is possible to determine, for each
spray nozzle 50, whether to spray the coolant through
the spray nozzle 50 by rotating the nozzle body 52, and
as a result, it is possible to spray the coolant asymmet-
rically based on the center of the strip 1.
[0061] Meanwhile, the present exemplary embodi-
ment has described that the height of the coolant inlet
port 54a is adjusted by rotating the nozzle cap 54 or the
nozzle body 52, but the scope of the present invention
is not limited thereto, and it is possible to adjust the height
of the coolant inlet port 54a through another exemplary
embodiment. In addition, the nozzle cap 54 or the nozzle
body 52 may be rotated by a driving device such as a
motor.
[0062] FIG. 13 is a view illustrating a modified example
of the cooling device illustrated in FIG. 5. Unlike FIG. 5
described above, a coolant inlet port 52a may be formed
at a lateral side of the spray nozzle 50. As illustrated in
FIG. 13, the spray nozzles 50 are installed at both sides
based on the auxiliary spray nozzle 60 (FIG. 5 illustrates
only one side), and heights h1 to h6 of the coolant inlet
ports 54a are increased in proportion to distances d at
which the spray nozzles 50 are spaced apart from the
auxiliary spray nozzle 60 (or the central portion of the
inner accommodation space).
[0063] While the present invention has been described
in detail with reference to the exemplary embodiments,
other exemplary embodiments may be made in other
forms. Accordingly, the technical spirit and the scope of
the appended claims are not limited to the exemplary
embodiments.

[Industrial Applicability]

[0064] The present invention may be applied to various
types of cooling devices.

Claims

1. A cooling device comprising:

a tub which is disposed above a cooling target
and has an accommodation space that accom-
modates a coolant; and
spray nozzles which are installed in the accom-
modation space, each of the spray nozzles hav-
ing one or more coolant inlet ports into which
the coolant flows, the spray nozzles being dis-

posed to be spaced apart from a central portion
of the accommodation space toward an edge
portion of the accommodation space, and the
spray nozzles spraying the coolant toward the
cooling target,
wherein heights of the coolant inlet ports are in
proportion to distances at which the spray noz-
zles are spaced apart from the central portion
of the accommodation space.

2. The cooling device of claim 1, wherein:

the tub has a spray plate having multiple instal-
lation holes which are disposed to be spaced
apart from one another and each have an inter-
nal screw thread formed on an inner circumfer-
ential surface thereof, and
the spray nozzle has an external screw thread
which is formed on an outer circumferential sur-
face of the spray nozzle and fastened to the in-
ternal screw thread of the installation hole by a
threaded connection, such that a position of the
spray nozzle is adjusted by a rotation of the
spray nozzle.

3. The cooling device of claim 1 or claim 2, wherein:
the spray nozzles are arranged in a direction in par-
allel with a width direction of the cooling target.

4. The cooling device of claim 2, wherein:
the spray nozzle includes:

a nozzle body which has the external screw
thread, is disposed to be approximately perpen-
dicular to the spray plate, and has a spray flow
path formed therein and a spray port formed at
a lower end of the spray flow path; and
a nozzle cap which is fastened to an upper por-
tion of the nozzle body and has the multiple cool-
ant inlet ports.

5. The cooling device of claim 4, wherein:
the nozzle cap is fastened to the nozzle body by a
threaded connection, such that a height of the cool-
ant inlet port is adjustable by a rotation of the nozzle
cap.

6.  The cooling device of claim 2, wherein:

the spray plate has auxiliary installation holes
which are disposed to be spaced apart from one
another while penetrating one surface facing the
cooling target and positioned at a central portion
of the accommodation space, and
the cooling device further includes an auxiliary
spray nozzle having auxiliary inlet ports which
are in communication with the auxiliary installa-
tion holes and disposed to be lower than a height
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of the coolant inlet port.

7. The cooling device of claim 1, wherein:
the tub includes:

an inner tub which has side plates disposed in
parallel with a direction in which the spray noz-
zles are spaced apart from one another; and
a supply pipe which supplies the coolant into the
inner tub, and
the side plate has a central portion and an edge
portion having an upper end higher than an up-
per end of the central portion.

8. The cooling device of claim 7, wherein:
a height of the upper end of the edge portion is grad-
ually increased toward an edge portion of the ac-
commodation space.

9. The cooling device of claim 7, further comprising:
meshes which are fixedly installed on an inner cir-
cumferential surface of the inner tub and disposed
in parallel with a direction in which the spray nozzles
are spaced apart from one another.

10. The cooling device of claim 9, wherein:
the meshes have an upper mesh and a lower mesh
positioned below the upper mesh.

11. The cooling device of claim 9, wherein:
the supply pipe is installed at a center of the accom-
modation space, and the meshes are disposed at
both sides of the supply pipe and in contact with the
supply pipe.

12. The cooling device of claim 2, wherein:
the tub includes:

an inner tub which has side plates disposed in
parallel with a direction in which the accommo-
dation space and the spray nozzles are spaced
apart from one another; and
an outer tub which is disposed outside the inner
tub and surrounds the inner tub, and
the spray plate is disposed between the inner
tub and the outer tub and disposed to be higher
than a lower end of the inner tub and a lower
end of the outer tub.

13. The cooling device of claim 12, wherein:
the tub further has an auxiliary accommodation
space which is positioned between the inner tub and
the outer tub and formed above the spray plate.

14. A cooling device comprising:

a tub which is disposed above a cooling target
and has an accommodation space that accom-

modates a coolant supplied from the outside;
and
spray nozzles which are installed in the accom-
modation space and have coolant inlet ports into
which the coolant selectively flows in accord-
ance with a level of the coolant, and spray ports
through which the coolant is sprayed toward the
cooling target.

15. The cooling device of claim 14, wherein:
heights of the coolant inlet port are gradually in-
creased in a width direction of the cooling target.

16. The cooling device of claim 14, wherein:
the tub has an inner accommodation space into
which the coolant is supplied, and an outer accom-
modation space into which the coolant overflowing
from the inner accommodation space flows, and the
spray nozzles are installed in the outer accommo-
dation space.

17. The cooling device of claim 16, wherein:
the tub has a side plate which defines the inner ac-
commodation space and the outer accommodation
space, and a height of a central portion of the side
plate is lower than heights of edge portions posi-
tioned at both sides of the central portion.

18. The cooling device of claim 17, wherein:
a height of the side plate in the width direction of the
cooling target is higher than heights of the spray noz-
zles.

19. The cooling device of claim 14, further comprising:

an auxiliary spray nozzle which is installed at a
center of the accommodation space and has
auxiliary inlet ports disposed to be lower than
heights of the coolant inlet ports,
wherein the spray nozzles are disposed at both
sides of the auxiliary spray nozzle.
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