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Description

Title of Invention: SHEET TYPE MATERIALS DRYING
APPARATUS AND A METHOD FOR CONTROLLING THE

SAME
Technical Field

The present disclosure of invention relates to a material drying apparatus and a
method for controlling the material drying apparatus, and more specifically the present
disclosure of invention relates to a material drying apparatus in which a sheet type
textile is provided as a drying material so as to increase the drying efficiency of the
drying material and a quality of the drying, and a method for controlling the material
drying apparatus.

Background Art

A textile material manufactured to be clothes or textile products is treated with a
plurality of processes after the production. In a textile drying process of the processes,
a moisture absorbed by a drying material is dried until moisture content is to be about
8~10 %wt, and then processes for increasing drying quality regarding a reduction ratio
are performed.

As a technique for the textile drying process, in a conventional tumbler type drying
machine, a drum is rotated so that the textile material is rotated and dropped inside of
the drum and the textile material is dried by a heating wind provided to the drum, and
then a steam is provided from a rear end of the drum to decrease the reduction ratio of
the textile material.

However, the conventional drying is merely a disposing type drying and a size of the
drum is limited, so that a quantity of the textile material is limited, the drying is not
uniformly performed due to the irregular rotation and drop of the textile material, and
the reduction ratio also is not uniform. Thus, the drying quality of the textile material is
decreased.

To solve the above-mentioned conventional drying problem, a drying apparatus in
which the textile material is provided in parallel via a conveyer belt and the heating
wind and the steam are directly provided on the conveyer belt, is developed.

However, in the above-mentioned conveyer type drying apparatus, a relatively wider
space for drying the textile material is necessary, and thus a manufacturing equipment
is more necessary to increase the cost price and a drying efficiency is relatively low.

Regarded prior arts on the technologies mentioned above are Korean patent pub-
lication No. 10-1362385 and Korean utility model publication No. 20-0439629.

Disclosure of Invention
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Technical Problem

The present invention is developed to solve the above-mentioned problems of the
related arts. The present invention provides a material drying apparatus capable of in-
creasing drying efficiency and drying quality due to a relatively low reduction ratio,
minimizing a space for a manufacturing equipment, and decreasing cost prices for
manufacturing equipment.

The present invention also provides a method for controlling the material drying
apparatus.

The present invention also provides a method for controlling the material drying
apparatus.

Solution to Problem

According to an example embodiment, the material drying apparatus includes a first
drying unit, a steam unit and an additional unit. The first drying unit moves a textile
material and dries the textile material using a heating wind. The steam unit moves the
textile material dried by the first drying unit, and provides a steam to both sides of the
textile material. The additional unit moves the textile material steamed by the steam
unit, and provides the heating wind on both sides of the textile material.

In an example embodiment, the first drying unit may include a drying cylinder
having a plurality of cylinders moving the textile material on a surface of the cylinders,
and a plurality of moving rollers guiding the textile material.

In an example embodiment, a tension sensor sensing a moving tension of the textile
material may be disposed between the cylinders adjacent to each other.

In an example embodiment, rotational velocities of the cylinders of the first drying
unit after the tension senor, cylinders of the steam unit and cylinders of the additional
drying unit may be controlled based on tensions sensed by the tension sensor.

In an example embodiment, the first drying unit may include a frame forming an
outer form of the first drying unit, and dividing a space into an upper space in which
some of the cylinders are disposed and a central space in which others of the cylinders
are disposed, and a heating wind provider providing the heating wind into the frame.

In an example embodiment, the steam unit may include one of a steam cylinder on
which the textile material moves and a steam conveyer moving the textile material, and
the additional drying unit may include one of a drying cylinder on which the textile
material moves and a drying conveyer moving the textile material.

In an example embodiment, each of the steam cylinder and the drying cylinder may
have a cylindrical shape having an opening inside thereof.

In an example embodiment, in each of the steam cylinder and the drying cylinder,

outer surface thereof may have a porous structure through which the steam and the
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heating wind pass, and the steam and the heating wind may be provided to the textile
material from outside thereof and inside thereof.

In an example embodiment, each of the steam cylinder and the drying cylinder may
include a holder having a plurality of pins which extends from the surface of each of
the steam cylinder and the drying cylinder to fix the textile material.

In an example embodiment, the holder may move along the surface of each of the
steam cylinder and the drying cylinder to fit a width of the textile material.

In an example embodiment, each of the steam cylinder and the drying cylinder may
vibrate with respect to a central axis thereof.

In an example embodiment, the steam conveyer and the drying conveyer may form a
closed roof and continuously move, when the steam unit includes the steam conveyer
and the additional drying unit includes the drying conveyer.

In an example embodiment, the steam unit may include a steam block facing the
steam conveyer and providing the steam on a surface of the textile material, and the ad-
ditional drying unit may include a drying block facing the drying conveyer and
providing the heating wind on a surface of the textile material.

In an example embodiment, the steam may pass through the steam conveyer and may
be provided to an opposite surface of the textile material, and the heating wind may
pass through the drying conveyer and may be provided to an opposite surface of the
textile material.

In an example embodiment, a plurality of pins may be formed along an outer side of
each of the steam conveyer and the drying conveyer, and may extend with a radial
shape to fix the textile material.

According to another example embodiment, a method for controlling a material
drying apparatus in a drying process for a textile material is performed by a first drying
unit, a steam unit and an additional drying unit. In the method, drying conditions are
determined in the first drying unit, the steam unit and the additional drying unit, based
on the textile material. A moving tension of the textile material passing through the
first drying unit and a number of revolution of cylinders of the first drying unit are
measured. A moving velocity of the textile material in the steam unit and the additional
drying unit is measured. The moving velocity of the textile material in the cylinders of
the first drying unit after a tension senor, the steam unit and the additional drying unit
is controlled.

In an example embodiment, in the method, temperature and humidity of exhaust
moist air from the first drying unit, the steam unit and the additional drying unit, and
initial and final moisture contents of the textile material, after determining the drying
conditions are measured.

In an example embodiment, the measured information may be provided to a mobile
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terminal, and the control may be performed using the mobile terminal.
Advantageous Effects of Invention

According to the present example embodiments, the first drying unit dries the textile
material, the steam unit steams the textile material, and then the additional drying unit
removes the moisture generated by the steaming. Further, the steam and the heating
wind are provided to both sides of the textile material in moving the textile material,
and thus the drying efficiency and drying quality may be enhanced.

In addition, in the first drying unit, the moving velocity of the textile material in
following cylinders of the first drying unit, the steam unit or the additional drying unit
is controlled based on the measured moving tension of the textile material or additional
measured results, and thus the moving tension of the textile material may be
maintained uniformly and a reduction ratio of the textile material may be effectively
maintained within a predetermined range.

In addition, a plurality of cylinders is disposed separately in an upper space or in a
lower space of the first drying unit, and thus the space may be efficiently used and the
drying may be efficiently enhanced.

In addition, the steam unit and the additional drying unit may include the cylinder or
the conveyer selectively, and thus optimized manufacturing equipment may be selected
via a various kinds of combinations, based on the steam and the heating wind
providing situations.

In addition, when the steam cylinder and the drying cylinder are used, the porous
structure is applied so that the steam and the heating wind may be provided from
outside or inside of the cylinder. Thus, the textile material may be uniformly and ef-
fectively dried and steamed.

In addition, the holder and the pins may fit the width of the textile material, and thus
any size of the textile material may be effectively dried and the textile material may be
prevented from being wrinkled during the drying.

In addition, the steam cylinder vibrates with respect to the central axis thereof, and
thus a residual stress of the textile material may be effectively removed. Thus, the
reduction ratio may be maintained within a predetermined range and the material
drying apparatus may be functioned as a tentering apparatus.

Alternatively, when the steam conveyer and the drying conveyer are used, the
conveyers form the closed roof and continuously move, and thus the moving velocity
of the textile material may be efficiently controlled and the space for the steam unit
and the additional drying unit may be efficiently used.

In addition, a mixing ratio of the exhaust moist air and the steam in the steam unit is

controlled such that the material drying apparatus may have more enhanced energy ef-
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ficiency.

In addition, the steam conveyer and the drying conveyer include the pins fixing the
textile material, and thus the drying efficiency and the drying quality may be more
enhanced.

Brief Description of Drawings

FIG. 1 is a perspective view illustrating a material drying apparatus according to an
example embodiment of the present invention;

FIG. 2 is an inner structural view illustrating a first drying unit of FIG. 1;

FIG. 3 is a schematic view illustrating a steam unit and an additional drying unit of
FIG. 1;

FIG. 4 is a perspective view illustrating a steam cylinder and a drying cylinder of
FIG. 3;

FIG. 5 is a schematic view illustrating a steam unit and an additional drying unit of a
material drying apparatus according to another example embodiment of the present
invention; and

FIG. 6 is a flow chart illustrating a method for controlling the material drying
apparatus of FIGS. 1 and 4.

Best Mode for Carrying out the Invention

The invention is described more fully hereinafter with Reference to the ac-
companying drawings, in which embodiments of the invention are shown. This
invention may, however, be embodied in many different forms and should not be
construed as limited to the embodiments set forth herein. Rather, these embodiments
are provided so that this disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled in the art. In the drawings, the size
and relative sizes of layers and regions may be exaggerated for clarity. It will be un-
derstood that, although the terms first, second, third etc. may be used herein to describe
various elements, components, regions, layers and/or sections, these elements,
components, regions, layers and/or sections should not be limited by these terms.
These terms are only used to distinguish one element, component, region, layer or
section from another region, layer or section. Thus, a first element, component, region,
layer or section discussed below could be termed a second element, component,
region, layer or section without departing from the teachings of the present invention.

The terminology used herein is for the purpose of describing particular embodiments
only and is not intended to be limiting of the invention. As used herein, the singular

"o

forms "a,” "an" and "the" are intended to include the plural forms as well, unless the
context clearly indicates otherwise.

It will be further understood that the terms "comprises" and/or "comprising,” when
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used in this specification, specify the presence of stated features, integers, steps, op-
erations, elements, and/or components, but do not preclude the presence or addition of
one or more other features, integers, steps, operations, elements, components, and/or
groups thereof.

Unless otherwise defined, all terms (including technical and scientific terms) used
herein have the same meaning as commonly understood by one of ordinary skill in the
art to which this invention belongs. It will be further understood that terms, such as
those defined in commonly used dictionaries, should be interpreted as having a
meaning that is consistent with their meaning in the context of the relevant art and will
not be interpreted in an idealized or overly formal sense unless expressly so defined
herein.

Hereinafter, exemplary embodiment of the invention will be explained in detail with
reference to the accompanying drawings.

FIG. 1 is a perspective view illustrating a material drying apparatus according to an
example embodiment of the present invention. FIG. 2 is an inner structural view il-
lustrating a first drying unit of FIG. 1. FIG. 3 is a schematic view illustrating a steam
unit and an additional drying unit of FIG. 1. FIG. 4 is a perspective view illustrating a
steam cylinder and a drying cylinder of FIG. 3.

Referring to FIGS. 1 to 4, the material drying apparatus according to the present
example embodiment includes an inlet 20 through which a textile material 50 is
provided, and an outlet 30 through which the textile material 50 is discharged after the
drying, and further includes a first drying unit 100, a steam unit 200 and an additional
drying unit 300.

The textile material 50 is firstly dried in the first drying unit 100. Then, the textile
material 50 contracted in the drying is recovered by a steam shower in the steam unit
200 and a residual stress of the textile material 50 is removed to maintain a reduction
ratio of the textile material 50 within a predetermined range.

Then, the moisture remaining in the textile material 50 due to the steam unit 200 is
removed via the additional drying unit 300.

Here, the steam from the steam unit 200 may be provided by an additional steam
generator (not shown), or an exhaust moist air which is a recycled air of the heating
wind used in the first drying unit 100 or the additional drying unit 300 may be used as
the steam.

More specifically, the first drying unit 100 includes a frame 110, a driving cylinder
120, a driving gear (not shown), a heating wind provider 140, a moving roller 150 and
a tension sensor 160.

The frame 110 forms an outer frame of the first drying unit 100, and may have a

hexahedron shape.
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An inside of the frame 110 is divided into an upper frame 111, a central frame 112
and a lower frame. As mentioned below, some of the cylinders may be disposed in the
upper frame 111, and others of the cylinders may be disposed in the central frame 112.
A heating wind generator may be disposed in the lower frame 113.

The driving cylinder 120 includes a plurality of cylinders 121, 122, 123 and 124, and
moves the textile material 50 inside of the first drying unit 100.

Here, the number of cylinders may be 4 as illustrated in FIG. 2, and first and fourth
cylinders 121 and 124 may be disposed in the upper frame 111 and second and third
cylinders 122 and 123 may be disposed in the central frame 112.

Each of the cylinders has a cylindrical shape and the textile material 50 moves on a
surface of the cylinder, and as illustrated in FIG. 2, the textile material 50 may move in
a series of first to fourth cylinders 121, 122, 123 and 124.

Further, each of the cylinders may have a shape as illustrated in FIG. 4, and further
explanation may be followed below.

The drying gear provides a power to the first to fourth cylinders 121, 122, 123 and
124 using a gear, a pulley and so on. Here, the power provided to each of the first to
fourth cylinders 121, 122, 123 and 124 may be controlled differently.

The heating wind provider 140 receives the heating wind generated in the heating
wind generator disposed in the lower frame 113 via a heating wind providing line 141,
and provides the heating wind to the textile material 50 moving on the first to fourth
cylinders 121, 122, 123 and 124 inside of the frame 110.

For example, as illustrated in FIG. 2, the heating wind provider 140 provides the
heating wind from an upper side of the upper frame 111 to the upper and central
frames 111 and 112.

Accordingly, as the heating wind is provided by the heating wind provider 140, the
textile material 50 is dried inside of the first drying unit 100.

The moving roller 150 is a plural, and is disposed between the inlet 20 and the first to
fourth cylinders 121, 122, 123 and 124, to guide the inlet and the moving of the textile
material 50. Here, the number and the disposition of the moving roller 150 may be
variously changed based on the moving condition of the textile material 50.

The tension sensor 160 is disposed between at least one of the first to fourth
cylinders 121, 122, 123 and 124 and the moving roller 150 adjacent the at least one of
the first to fourth cylinders 121, 122, 123 and 124, to sense the moving tension of the
textile material 50.

After the moving tension of the textile material 50 is sensed, whether the moving
tension thereof is proper to the moving condition of the textile material 50 is decided,
and then the rotating velocity of each of the first to fourth cylinders 121, 122, 123 and

124 or the moving velocity of the textile material 50 in the steam unit 200 and the ad-
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ditional drying unit 300 are controlled.

Here, the rotating velocity of the cylinders controlled may be the following of the
measured cylinder.

For example, when the tension sensor 160 measures the tension of the textile material
50 passing through the first cylinder 121 between the first cylinder 121 and the moving
roller adjacent to the first cylinder 121, the rotating velocity of the second to fourth
cylinders 122, 123 and 124 following the first cylinder 121 may be decreased or
increased, if the measured tension is larger or smaller than the predetermined or ideal
tension of the first cylinder 121. In addition, the moving velocity of the textile material
50 in the steam unit 200 and the additional drying unit 300 following the first cylinder
121 may be increased or decreased.

In addition to the control of the tension measured by the tension sensor 160, the
rotating velocity of the first to fourth cylinders 121, 122, 123 and 124 or the moving
velocity of the textile material 50 in the following steam unit 200 and additional drying
unit 300 may be controlled based on additional control elements.

The steam unit 200 is connected to the first drying unit 100, and steams the dried
textile material 50. Thus, the textile material 50 contracted by the drying in the first
drying unit 100 is recovered and residual stress of the textile material 50 is removed,
and thus the reduction ratio may be maintained within a predetermined range.

More specifically, the steam unit 200 includes a steam cylinder 210, a holder 220 and
a moving roller 230.

The steam cylinder 210 has a cylindrical shape, and an outer surface is porous so that
the steam may easily pass through the steam cylinder 210. The steam cylinder 210 has
a vacant shape inside thereof except for a central axis 211 of the steam cylinder 210.

In addition, the moving roller 230 is disposed at both sides of the steam cylinder 210,
and guides the textile material 50 moving on the surface of the steam cylinder 210.

The steam passes through the steam cylinder 210 and is provided to the inside of the
steam cylinder 210, and thus a side of the textile material 50 is steamed.

In addition, since the inside of the steam cylinder 210 is vacant, the steam, as il-
lustrated in FIG. 3, passes through the steam cylinder 210 and is provided from the
inside to outside of the steam cylinder 210. Thus, the opposite side of the textile
material 50 is also steamed.

Thus, both sides of the textile material 50 are steamed and thus the textile material 50
is uniformly steamed.

The holder 220 is disposed at an outer surface of both sides of the steam cylinder 210
having the cylindrical shape. The holder 220 may move along a longitudinal direction
of the steam cylinder 210 and may be fixed at an arbitrary position, as illustrated in
FIG. 4.
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In addition, a plurality of first pins 221 extending with a radial shape, may be formed
at the holder 220, and the first pins 221 may extend outside of the steam cylinder 210.

Thus, the first pins 221 fixes both ends of the textile material 50 when the textile
material 50 moves along the outer surface of the steam cylinder 210, and thus the
textile material 50 may uniformly move with widely extended.

Since the holder 220 changes the distance with each other and is fixed as illustrated
in FIG. 4, the position of the holder 220 may be changed to fit to the width of the
textile material 50 and the textile material 50 may be effectively fixed by the first pins
221, even though the textile material 50 may have variously kinds of widths.

In addition, the steam cylinder 210 may vibrate with respect to the central axis 211
thereof. Here, the direction of the vibration of the steam cylinder 210, as illustrated in
FIG. 3, may be a direction of right and left, a direction of up and down, or various
kinds of directions.

Accordingly, the steam cylinder 210 may vibrate with respect to the central axis 211
thereof, and thus the drying quality of the textile material 50 and the tissue quality of
the textile material 50 may be increased. In addition, the textile material 50 is fixed by
the first pins 221 and is vibrated, and thus the drying and tissue quality of the textile
material 50 may be more enhanced.

Further, as illustrated in FIG. 3, one steam cylinder 210 is disposed, but at least two
steam cylinders may be continuously disposed with a direction of right and left or a
direction of up and down, and thus the textile material 50 may move along at least two
consecutive steam cylinders.

As explained above, each of the first to fourth cylinders 121, 122, 123 and 124 of the
first drying unit 100 may have same shape, structure and movement as the steam
cylinder 210.

For example, each of the first to fourth cylinders 121, 122, 123 and 124 includes the
holder 220, has a porous structure and has a vacant inside thereof.

Thus, the first drying unit 100 may dry and steam the textile material 50 at the same
time, and thus may function as the tentering apparatus.

The additional drying unit 300 is connected to the steam unit 200, and dries the
moisture or the humidity remaining in the steamed textile material 50. Thus, the textile
material 50 from which the moisture or the humidity is removed is discharged through
the outlet 30.

More specifically, the additional drying unit 300 includes a drying cylinder 310, a
holder 320 and a moving roller 330.

Here, the additional drying unit 300 is substantially same as the steam cylinder 210
except that the heating wind is provided from inside of the drying cylinder 310 to

outside of the drying cylinder 310, or from outside thereof to inside thereof, and thus
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both sides of the textile material 50 are dried.

For example, a shape, a structure, a movement and so on of the drying cylinder 310
may be substantially same as those of the steam cylinder 210, and a shape, a structure,
a movement and so on of the holder 320 and the moving roller 330 may be sub-
stantially same as those of the holder 220 and the moving roller 230.

However, the vibration of the drying cylinder 310 may less increase the drying ef-
ficiency, and thus the drying cylinder 310 may not vibrate with respect to the central
axis thereof.

Thus, any repetitive explanation of the additional drying unit 300 will be omitted.

FIG. 5 is a schematic view illustrating a steam unit and an additional drying unit of a
material drying apparatus according to another example embodiment of the present
invention.

The first drying unit of the material drying apparatus 11 according to the present
example embodiment is substantially same as the first drying unit 100 in FIGS. 1 and
2, and thus any repetitive explanation concerning the first drying unit will be omitted.

Referring to FIG. 5, the material drying apparatus 11 according to the present
example embodiment includes a steam unit 201 and an additional drying unit 301.

Here, the steam unit 201 includes a moving roller 231, a driving roller 232, a steam
conveyer 250 and a steam block 260.

The moving roller 231 guides the movement of the textile material 50, and may be
variously arranged to control the moving direction of the textile material 50.

The driving roller 232 moves the steam conveyer 250, and may control the moving
velocity of the steam conveyer 250.

The steam conveyer 250 is driven by the driving roller 232, and moves the textile
material 50.

In the present example embodiment, the steam conveyer 250 is continuously
connected to the steam conveyer 250, and totally forms a closed roof. Alternatively,
the steam conveyer 250 may independently form the closed roof.

A plurality of pins 255 extends with a radial shape at both ends of the steam
conveyer 250 along a width direction, and thus the textile material 50 moves with
widely extended.

In the present example embodiment, the steam conveyer 250 moves the textile
material 50 along a horizontal direction, and then a central portion of the steam
conveyer 250 is concaved toward a lower direction to form a concave portion 251.
Here, the steam block 260 is disposed to face the steam conveyer 250, at the concave
portion 251.

The steam block 260 receives the steam from the upper side 261, and the steam is
provided to a side of the textile material 50 from the steam block 260. Thus, the side of
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the textile material 50 is steamed.

Here, an outer surface of the steam block 260 has a porous structure so that the steam
may easily pass through the steam block 260.

An outer surface of the steam conveyer 250 has a porous structure so that the steam
may easily pass through the steam conveyer 250, and as illustrated in FIG. 5, the steam
is provided to the steam block 260 from the inside of the steam conveyer 250. Thus,
the opposite side of the textile material 50 is steamed.

Thus, both sides of the textile material 50 may be uniformly steamed.

In the connection with the steam conveyer 250, the position or the number of the
concave portion 251 may be variously changed, and the steam block 260 is disposed at
the concave portion 251, to face the steam conveyer 250 for steaming.

Likewise, the additional drying unit 301 includes a moving roller 331, a driving
roller 332, a drying conveyer 350 and a drying block 360.

Here, a shape, a structure and a movement of the moving roller 331 are substantially
same as those of the moving roller 231 of the steam unit 201, and a shape, a structure
and a movement of the driving roller 332 are substantially same as those of the driving
roller 232, and thus any repetitive explanation will be omitted.

A shape, a structure and a movement of the drying conveyer 350 are substantially
same as those of the steam conveyer 250, but the drying conveyer 350 is connected to
a rear end of the steam conveyer 250 and the heating wind not the steam is provided to
the textile material 50 via the drying conveyer 350.

In addition, as illustrated in FIG. 5, the drying conveyer 350 is continuously
connected to the steam conveyer 250, and totally forms the closed roof. Although not
shown in the figure, the drying conveyer 350 may form the closed roof independently.

Further, a shape, a structure and a movement of the drying block 360 are sub-
stantially same as those of the steam block 260, but the heating wind is only provided
via the drying block 360 to dry the textile material 50.

Accordingly, the closed roof type steam conveyer and drying conveyer steam and dry
the textile material 50.

In FIG. 3, the steam unit 200 includes the steam cylinder 210, and the additional
drying unit 300 includes the drying cylinder 310. In FIG. 5, the steam unit 201
includes the steam conveyer 250, and the additional drying unit 301 includes the
drying conveyer 350.

Alternatively, although not shown in the figure, the steam unit may include the steam
cylinder and the additional drying unit may include the drying conveyer moving with
the closed roof. Likewise, the steam unit may include the steam conveyer moving with
the closed roof, and the additional drying unit may include the drying cylinder.

FIG. 6 is a flow chart illustrating a method for controlling the material drying
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apparatus of FIGS. 1 and 4.

Referring to FIG. 6, in the method for controlling the material drying apparatus,
conditions for drying and steaming in the first drying unit 100, the steam unit 200 and
the additional drying unit 300 are determined based on the kinds or the size of the
textile material 50 (step S10).

For example, the conditions for every textile material 50 such as the drying velocity,
the temperature or the velocity of the heating wind, a quantity or the temperature of the
steam, the temperature or the velocity of the heating wind in the additional drying, and
so on, may be determined.

Then, the first drying unit 100 measures the moving tension of the textile material 50
and the number of revolution of each of the cylinders 121, 122, 123 and 124 (step
S20).

Here, the method for measuring the moving tension is mentioned above, and the
number of revolution of each of the cylinders may be measured using addition
measuring devices (not shown).

After determining the drying conditions for the textile material 50, the temperature
and the humidity of exhaust moist air from the first drying unit 100, the steam unit 200
and the additional drying unit 300, and initial and final moisture contents of the textile
material 50 are measured (step S30).

Here, the measuring step S30 may be performed at the same time with the measuring
step S20, and the measured information in step S30 may be provided at the same time
with the measured information in step S20. Alternatively, the step S30 may be
performed and the information in the step S30 may be provided independently.

Here, the measured information mentioned above such as the drying velocity, the
temperature or the velocity of the heating wind, a quantity or the temperature of the
steam, the temperature or the velocity of the heating wind in the additional drying, the
moving tension, the number of revolution and so on, may be provided to a mobile
terminal. Thus, a user or an operator may obtain the measured information via the
mobile terminal.

Then, the moving velocity of the textile material 50 is measured in the steam unit 200
and the additional drying unit 300 (step S40).

Here, when the steam cylinder 210 and the drying cylinder 310 are equipped, the
rotating velocity of each of the steam cylinder 210 and the drying cylinder 310 is
measured by additional measuring apparatuses (not shown) and then the moving
velocity of the textile material 50 may be measured.

Alternatively, when the steam conveyer 250 and the drying conveyer 350 are
equipped, the moving velocity of each of the steam conveyer 250 and the drying

conveyer 350 is measured to measure the moving velocity of the textile material 50.
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[129] Accordingly, based on the tension applied to the textile material 50 and the moving
velocity of the textile material 50 at each section, whether the textile material 50
moves with a proper tension and a proper moving velocity is determined.

[130] Thus, when the tension and the moving velocity of the textile material 50 are
different from those predetermined, the tension and the moving velocity of the textile
material 50 should be controlled.

[131] For example, the number of revolution of cylinders following the cylinder now
moving the textile material 50 is controlled, and the moving velocity of the textile
material 50 in the steam unit 200 and the addition drying unit 300 is controlled (step
S50).

[132] Here, when the steam cylinder 210 and the drying cylinder 310 are equipped, the
rotating velocity of each of the steam cylinder 210 and the drying cylinder 310 is
controlled. Alternatively, when the steam conveyer 250 and the drying conveyer 350
are equipped, the moving velocity of each of the steam conveyer 250 and the drying
conveyer 350 may be controlled.

[133] Thus, the material drying apparatus 10 and 11 may be controlled to dry the textile
material 50 with the same conditions initially determined.

[134] In addition to controlling the moving velocity of the textile material 50, the mixing
ratio between the exhaust moist air and the steam is controlled in the steam unit 200
based on the measured information (step S60).

[135] Accordingly, the mixing ratio between the exhaust moist air and the steam is
controlled considering the drying condition and the moving condition based on the
measured information, to control the steam condition for the textile material 50. Thus,
the energy efficiency in the material drying apparatus may be maximized.

[136] Here, the user or the operator may perform the above-mentioned control using the
mobile terminal. Thus, the user or the operator may obtain the measured information
using the mobile terminal and perform the necessary control using the mobile terminal,
too.

[137] According to the present example embodiments, the first drying unit dries the textile
material, the steam unit steams the textile material, and then the additional drying unit
removes the moisture generated by the steaming. Further, the steam and the heating
wind are provided to both sides of the textile material in moving the textile material,
and thus the drying efficiency and drying quality may be enhanced.

[138] In addition, in the first drying unit, the moving velocity of the textile material in
following cylinders of the first drying unit, the steam unit or the additional drying unit
is controlled based on the measured moving tension of the textile material or additional
measured results, and thus the moving tension of the textile material may be

maintained uniformly and a reduction ratio of the textile material may be effectively
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maintained within a predetermined range.

In addition, a plurality of cylinders is disposed separately in an upper space or in a
lower space of the first drying unit, and thus the space may be efficiently used and the
drying may be efficiently enhanced.

In addition, the steam unit and the additional drying unit may include the cylinder or
the conveyer selectively, and thus optimized manufacturing equipment may be selected
via a various kinds of combinations, based on the steam and the heating wind
providing situations.

In addition, when the steam cylinder and the drying cylinder are used, the porous
structure is applied so that the steam and the heating wind may be provided from
outside or inside of the cylinder. Thus, the textile material may be uniformly and ef-
fectively dried and steamed.

In addition, the holder and the pins may fit the width of the textile material, and thus
any size of the textile material may be effectively dried and the textile material may be
prevented from being wrinkled during the drying.

In addition, the steam cylinder vibrates with respect to the central axis thereof, and
thus a residual stress of the textile material may be effectively removed. Thus, the
reduction ratio may be maintained within a predetermined range and the material
drying apparatus may be functioned as a tentering apparatus.

Alternatively, when the steam conveyer and the drying conveyer are used, the
conveyers form the closed roof and continuously move, and thus the moving velocity
of the textile material may be efficiently controlled and the space for the steam unit
and the additional drying unit may be efficiently used.

In addition, a mixing ratio of the exhaust moist air and the steam in the steam unit is
controlled such that the material drying apparatus may have more enhanced energy ef-
ficiency.

In addition, the steam conveyer and the drying conveyer include the pins fixing the
textile material, and thus the drying efficiency and the drying quality may be more
enhanced.

Having described the example embodiments of the present invention and its
advantage, it is noted that various changes, substitutions and alterations can be made
herein without departing from the spirit and scope of the invention as defined by
appended claims. 210, and guides the textile material 50 moving on the surface of the
steam cylinder 210.

The steam passes through the steam cylinder 210 and is provided to the inside of the
steam cylinder 210, and thus a side of the textile material 50 is steamed.

In addition, since the inside of the steam cylinder 210 is vacant, the steam, as il-

lustrated in FIG. 3, passes through the steam cylinder 210 and is provided from the
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inside to outside of the steam cylinder 210. Thus, the opposite side of the textile
material 50 is also steamed.

Thus, both sides of the textile material 50 are steamed and thus the textile material 50
is uniformly steamed.

The holder 220 is disposed at an outer surface of both sides of the steam cylinder 210
having the cylindrical shape. The holder 220 may move along a longitudinal direction
of the steam cylinder 210 and may be fixed at an arbitrary position, as illustrated in
FIG. 4.

In addition, a plurality of first pins 221 extending with a radial shape, may be formed
at the holder 220, and the first pins 221 may extend outside of the steam cylinder 210.

Thus, the first pins 221 fixes both ends of the textile material 50 when the textile
material 50 moves along the outer surface of the steam cylinder 210, and thus the
textile material 50 may uniformly move with widely extended.

Since the holder 220 changes the distance with each other and is fixed as illustrated
in FIG. 4, the position of the holder 220 may be changed to fit to the width of the
textile material 50 and the textile material 50 may be effectively fixed by the first pins
221, even though the textile material 50 may have variously kinds of widths.

In addition, the steam cylinder 210 may vibrate with respect to the central axis 211
thereof. Here, the direction of the vibration of the steam cylinder 210, as illustrated in
FIG. 3, may be a direction of right and left, a direction of up and down, or various
kinds of directions.

Accordingly, the steam cylinder 210 may vibrate with respect to the central axis 211
thereof, and thus the drying quality of the textile material 50 and the tissue quality of
the textile material 50 may be increased. In addition, the textile material 50 is fixed by
the first pins 221 and is vibrated, and thus the drying and tissue quality of the textile
material 50 may be more enhanced.

Further, as illustrated in FIG. 3, one steam cylinder 210 is disposed, but at least two
steam cylinders may be continuously disposed with a direction of right and left or a
direction of up and down, and thus the textile material 50 may move along at least two
consecutive steam cylinders.

As explained above, each of the first to fourth cylinders 121, 122, 123 and 124 of the
first drying unit 100 may have same shape, structure and movement as the steam
cylinder 210.

For example, each of the first to fourth cylinders 121, 122, 123 and 124 includes the
holder 220, has a porous structure and has a vacant inside thereof.

Thus, the first drying unit 100 may dry and steam the textile material 50 at the same
time, and thus may function as the tentering apparatus.

The additional drying unit 300 is connected to the steam unit 200, and dries the
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moisture or the humidity remaining in the steamed textile material 50. Thus, the textile
material 50 from which the moisture or the humidity is removed is discharged through
the outlet 30.

More specifically, the additional drying unit 300 includes a drying cylinder 310, a
holder 320 and a moving roller 330.

Here, the additional drying unit 300 is substantially same as the steam cylinder 210
except that the heating wind is provided from inside of the drying cylinder 310 to
outside of the drying cylinder 310, or from outside thereof to inside thereof, and thus
both sides of the textile material 50 are dried.

For example, a shape, a structure, a movement and so on of the drying cylinder 310
may be substantially same as those of the steam cylinder 210, and a shape, a structure,
a movement and so on of the holder 320 and the moving roller 330 may be sub-
stantially same as those of the holder 220 and the moving roller 230.

However, the vibration of the drying cylinder 310 may less increase the drying ef-
ficiency, and thus the drying cylinder 310 may not vibrate with respect to the central
axis thereof.

Thus, any repetitive explanation of the additional drying unit 300 will be omitted.

FIG. 5 is a schematic view illustrating a steam unit and an additional drying unit of a
textile drying apparatus according to another example embodiment of the present
invention.

The first drying unit of the textile drying apparatus 11 according to the present
example embodiment is substantially same as the first drying unit 100 in FIGS. 1 and
2, and thus any repetitive explanation concerning the first drying unit will be omitted.

Referring to FIG. 5, the textile drying apparatus 11 according to the present example
embodiment includes a steam unit 201 and an additional drying unit 301.

Here, the steam unit 201 includes a moving roller 231, a driving roller 232, a steam
conveyer 250 and a steam block 260.

The moving roller 231 guides the movement of the textile material 50, and may be
variously arranged to control the moving direction of the textile material 50.

The driving roller 232 moves the steam conveyer 250, and may control the moving
velocity of the steam conveyer 250.

The steam conveyer 250 is driven by the driving roller 232, and moves the textile
material 50.

In the present example embodiment, the steam conveyer 250 is continuously
connected to the steam conveyer 250, and totally forms a closed roof. Alternatively,
the steam conveyer 250 may independently form the closed roof.

A plurality of pins 255 extends with a radial shape at both ends of the steam

conveyer 250 along a width direction, and thus the textile material 50 moves with
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widely extended.

In the present example embodiment, the steam conveyer 250 moves the textile
material 50 along a horizontal direction, and then a central portion of the steam
conveyer 250 is concaved toward a lower direction to form a concave portion 251.
Here, the steam block 260 is disposed to face the steam conveyer 250, at the concave
portion 251.

The steam block 260 receives the steam from the upper side 261, and the steam is
provided to a side of the textile material 50 from the steam block 260. Thus, the side of
the textile material 50 is steamed.

Here, an outer surface of the steam block 260 has a porous structure so that the steam
may easily pass through the steam block 260.

An outer surface of the steam conveyer 250 has a porous structure so that the steam
may easily pass through the steam conveyer 250, and as illustrated in FIG. 5, the steam
is provided to the steam block 260 from the inside of the steam conveyer 250. Thus,
the opposite side of the textile material 50 is steamed.

Thus, both sides of the textile material 50 may be uniformly steamed.

In the connection with the steam conveyer 250, the position or the number of the
concave portion 251 may be variously changed, and the steam block 260 is disposed at
the concave portion 251, to face the steam conveyer 250 for steaming.

Likewise, the additional drying unit 301 includes a moving roller 331, a driving
roller 332, a drying conveyer 350 and a drying block 360.

Here, a shape, a structure and a movement of the moving roller 331 are substantially
same as those of the moving roller 231 of the steam unit 201, and a shape, a structure
and a movement of the driving roller 332 are substantially same as those of the driving
roller 232, and thus any repetitive explanation will be omitted.

A shape, a structure and a movement of the drying conveyer 350 are substantially
same as those of the steam conveyer 250, but the drying conveyer 350 is connected to
a rear end of the steam conveyer 250 and the heating wind not the steam is provided to
the textile material 50 via the drying conveyer 350.

In addition, as illustrated in FIG. 5, the drying conveyer 350 is continuously
connected to the steam conveyer 250, and totally forms the closed roof. Although not
shown in the figure, the drying conveyer 350 may form the closed roof independently.

Further, a shape, a structure and a movement of the drying block 360 are sub-
stantially same as those of the steam block 260, but the heating wind is only provided
via the drying block 360 to dry the textile material 50.

Accordingly, the closed roof type steam conveyer and drying conveyer steam and dry
the textile material 50.

In FIG. 3, the steam unit 200 includes the steam cylinder 210, and the additional
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drying unit 300 includes the drying cylinder 310. In FIG. 5, the steam unit 201
includes the steam conveyer 250, and the additional drying unit 301 includes the
drying conveyer 350.

Alternatively, although not shown in the figure, the steam unit may include the steam
cylinder and the additional drying unit may include the drying conveyer moving with
the closed roof. Likewise, the steam unit may include the steam conveyer moving with
the closed roof, and the additional drying unit may include the drying cylinder.

FIG. 6 is a flow chart illustrating a method for controlling the textile drying apparatus
of FIGS. 1 and 4.

Referring to FIG. 6, in the method for controlling the textile drying apparatus,
conditions for drying and steaming in the first drying unit 100, the steam unit 200 and
the additional drying unit 300 are determined based on the kinds or the size of the
textile material 50 (step S10).

For example, the conditions for every textile material 50 such as the drying velocity,
the temperature or the velocity of the heating wind, a quantity or the temperature of the
steam, the temperature or the velocity of the heating wind in the additional drying, and
so on, may be determined.

Then, the first drying unit 100 measures the moving tension of the textile material 50
and the number of revolution of each of the cylinders 121, 122, 123 and 124 (step
S20).

Here, the method for measuring the moving tension is mentioned above, and the
number of revolution of each of the cylinders may be measured using addition
measuring devices (not shown).

After determining the drying conditions for the textile material 50, the temperature
and the humidity of exhaust moist air from the first drying unit 100, the steam unit 200
and the additional drying unit 300, and initial and final moisture contents of the textile
material 50 are measured (step S30).

Here, the measuring step S30 may be performed at the same time with the measuring
step S20, and the measured information in step S30 may be provided at the same time
with the measured information in step S20. Alternatively, the step S30 may be
performed and the information in the step S30 may be provided independently.

Here, the measured information mentioned above such as the drying velocity, the
temperature or the velocity of the heating wind, a quantity or the temperature of the
steam, the temperature or the velocity of the heating wind in the additional drying, the
moving tension, the number of revolution and so on, may be provided to a mobile
terminal. Thus, a user or an operator may obtain the measured information via the
mobile terminal.

Then, the moving velocity of the textile material 50 is measured in the steam unit 200
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and the additional drying unit 300 (step S40).

Here, when the steam cylinder 210 and the drying cylinder 310 are equipped, the
rotating velocity of each of the steam cylinder 210 and the drying cylinder 310 is
measured by additional measuring apparatuses (not shown) and then the moving
velocity of the textile material 50 may be measured.

Alternatively, when the steam conveyer 250 and the drying conveyer 350 are
equipped, the moving velocity of each of the steam conveyer 250 and the drying
conveyer 350 is measured to measure the moving velocity of the textile material 50.

Accordingly, based on the tension applied to the textile material 50 and the moving
velocity of the textile material 50 at each section, whether the textile material 50
moves with a proper tension and a proper moving velocity is determined.

Thus, when the tension and the moving velocity of the textile material 50 are
different from those predetermined, the tension and the moving velocity of the textile
material 50 should be controlled.

For example, the number of revolution of cylinders following the cylinder now
moving the textile material 50 is controlled, and the moving velocity of the textile
material 50 in the steam unit 200 and the addition drying unit 300 is controlled (step
S50).

Here, when the steam cylinder 210 and the drying cylinder 310 are equipped, the
rotating velocity of each of the steam cylinder 210 and the drying cylinder 310 is
controlled. Alternatively, when the steam conveyer 250 and the drying conveyer 350
are equipped, the moving velocity of each of the steam conveyer 250 and the drying
conveyer 350 may be controlled.

Thus, the textile drying apparatus 10 and 11 may be controlled to dry the textile
material 50 with the same conditions initially determined.

In addition to controlling the moving velocity of the textile material 50, the mixing
ratio between the exhaust moist air and the steam is controlled in the steam unit 200
based on the measured information (step S60).

Accordingly, the mixing ratio between the exhaust moist air and the steam is
controlled considering the drying condition and the moving condition based on the
measured information, to control the steam condition for the textile material 50. Thus,
the energy efficiency in the textile drying apparatus may be maximized.

Here, the user or the operator may perform the above-mentioned control using the
mobile terminal. Thus, the user or the operator may obtain the measured information
using the mobile terminal and perform the necessary control using the mobile terminal,
too.

According to the present example embodiments, the first drying unit dries the textile

material, the steam unit steams the textile material, and then the additional drying unit
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removes the moisture generated by the steaming. Further, the steam and the heating
wind are provided to both sides of the textile material in moving the textile material,
and thus the drying efficiency and drying quality may be enhanced.

In addition, in the first drying unit, the moving velocity of the textile material in
following cylinders of the first drying unit, the steam unit or the additional drying unit
is controlled based on the measured moving tension of the textile material or additional
measured results, and thus the moving tension of the textile material may be
maintained uniformly and a reduction ratio of the textile material may be effectively
maintained within a predetermined range.

In addition, a plurality of cylinders is disposed separately in an upper space or in a
lower space of the first drying unit, and thus the space may be efficiently used and the
drying may be efficiently enhanced.

In addition, the steam unit and the additional drying unit may include the cylinder or
the conveyer selectively, and thus optimized manufacturing equipment may be selected
via a various kinds of combinations, based on the steam and the heating wind
providing situations.

In addition, when the steam cylinder and the drying cylinder are used, the porous
structure is applied so that the steam and the heating wind may be provided from
outside or inside of the cylinder. Thus, the textile material may be uniformly and ef-
fectively dried and steamed.

In addition, the holder and the pins may fit the width of the textile material, and thus
any size of the textile material may be effectively dried and the textile material may be
prevented from being wrinkled during the drying.

In addition, the steam cylinder vibrates with respect to the central axis thereof, and
thus a residual stress of the textile material may be effectively removed. Thus, the
reduction ratio may be maintained within a predetermined range and the textile drying
apparatus may be functioned as a tentering apparatus.

Alternatively, when the steam conveyer and the drying conveyer are used, the
conveyers form the closed roof and continuously move, and thus the moving velocity
of the textile material may be efficiently controlled and the space for the steam unit
and the additional drying unit may be efficiently used.

In addition, a mixing ratio of the exhaust moist air and the steam in the steam unit is
controlled such that the textile drying apparatus may have more enhanced energy ef-
ficiency.

In addition, the steam conveyer and the drying conveyer include the pins fixing the
textile material, and thus the drying efficiency and the drying quality may be more
enhanced.

Having described the example embodiments of the present invention and its
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advantage, it is noted that various changes, substitutions and alterations can be made
herein without departing from the spirit and scope of the invention as defined by

appended claims.
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Claims

A material drying apparatus comprising:

a first drying unit moving a textile material and drying the textile
material using a heating wind;

a steam unit moving the textile material dried by the first drying unit,
and providing a steam to both sides of the textile material; and

an additional unit moving the textile material steamed by the steam
unit, and providing the heating wind on both sides of the textile
material.

The material drying apparatus of claim 1, wherein the first drying unit
comprises:

a drying cylinder having a plurality of cylinders moving the textile
material on a surface of the cylinders; and

a plurality of moving rollers guiding the textile material.

The material drying apparatus of claim 2, wherein a tension sensor
sensing a moving tension of the textile material is disposed between the
cylinders adjacent to each other.

The material drying apparatus of claim 3, wherein rotational velocities
of the cylinders of the first drying unit after the tension senor, cylinders
of the steam unit and cylinders of the additional drying unit are
controlled based on tensions sensed by the tension sensor.

The material drying apparatus of claim 2, wherein the first drying unit
comprises:

a frame forming an outer form of the first drying unit, and dividing a
space into an upper space in which some of the cylinders are disposed
and a central space in which others of the cylinders are disposed; and
a heating wind provider providing the heating wind into the frame.
The material drying apparatus of claim 1, wherein the steam unit
comprises one of a steam cylinder on which the textile material moves
and a steam conveyer moving the textile material,

wherein the additional drying unit comprises one of a drying cylinder
on which the textile material moves and a drying conveyer moving the
textile material.

The material drying apparatus of claim 6, wherein each of the steam
cylinder and the drying cylinder has a cylindrical shape having an
opening inside thereof.

The material drying apparatus of claim 6, wherein in each of the steam
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cylinder and the drying cylinder, outer surface thereof has a porous
structure through which the steam and the heating wind pass, and the
steam and the heating wind are provided to the textile material from
outside thereof and inside thereof.

The material drying apparatus of claim 6, wherein each of the steam
cylinder and the drying cylinder comprises a holder having a plurality
of pins which extends from the surface of each of the steam cylinder
and the drying cylinder to fix the textile material.

The material drying apparatus of claim 9, wherein the holder moves
along the surface of each of the steam cylinder and the drying cylinder
to fit a width of the textile material.

The material drying apparatus of claim 6, wherein each of the steam
cylinder and the drying cylinder vibrates with respect to a central axis
thereof.

The material drying apparatus of claim 6, wherein the steam conveyer
and the drying conveyer form a closed roof and continuously move,
when the steam unit comprises the steam conveyer and the additional
drying unit comprises the drying conveyer.

The material drying apparatus of claim 6, wherein the steam unit
comprises a steam block facing the steam conveyer and providing the
steam on a surface of the textile material,

wherein the additional drying unit comprises a drying block facing the
drying conveyer and providing the heating wind on a surface of the
textile material.

The material drying apparatus of claim 6, wherein the steam passes
through the steam conveyer and is provided to an opposite surface of
the textile material, and the heating wind passes through the drying
conveyer and is provided to an opposite surface of the textile material.
The material drying apparatus of claim 6, wherein a plurality of pins is
formed along an outer side of each of the steam conveyer and the
drying conveyer, and extends with a radial shape to fix the textile
material.

A method for controlling a material drying apparatus in a drying
process for a textile material performed by a first drying unit, a steam
unit and an additional drying unit, the method comprising:
determining drying conditions in the first drying unit, the steam unit
and the additional drying unit, based on the textile material;

measuring a moving tension of the textile material passing through the
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first drying unit and a number of revolution of cylinders of the first
drying unit;

measuring a moving velocity of the textile material in the steam unit
and the additional drying unit; and

controlling the moving velocity of the textile material in the cylinders
of the first drying unit after a tension senor, the steam unit and the ad-
ditional drying unit.

The method of claim 16, further comprising:

measuring temperature and humidity of exhaust moist air from the first
drying unit, the steam unit and the additional drying unit, and initial
and final moisture contents of the textile material, after determining the
drying conditions.

The method of claim 16, wherein the measured information is provided
to a mobile terminal, and the control is performed using the mobile

terminal.
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[Fig. 6]
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