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(57) Abrégé/Abstract:

Provided is a backwashing suction device for a fabric filtration apparatus, and more particularly, a backwashing suction device for a
fabric filtration apparatus in which an edge surface of a suction slit through which pile threads exit is inclined to form a slope so that
the pile threads introduced into the suction slit when a fiber disk filter is rotated for backwashing come into contact with the slope
and thus the amount of angular rotation of the pile threads is increased to increase the backwashing effect. Also, since a plurality of
friction protrusions are formed to protrude from the slope, the effect of removing foreign substances can be further enhanced
through the effect of rubbing and washing the pile threads on a washboard while the pile threads ascend over each of the friction

protrusions one by one.
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ABSTRACT
Provided is a backwashing suction device for a fabric filtration apparatus,
and more particularly, a backwashing suction device for a fabric filtration apparatus
in which an edge surface of a suction slit through which pile threads exit is inclined
5 to form a slope so that the pile threads introduced into the suction slit when a fiber
disk filter is rotated for backwashing come into contact with the slope and thus the
amount of angular rotation of the pile threads is increased to increase the
backwashing cffect. Also, since a plurality of friction protrusions are formed to
protrude from the slope, the effect of removing foreign substances can be further
10  enhanced through the effect of rubbing and washing the pile threads on a washboard

while the pile threads ascend over each of the friction protrusions one by one.
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BACKWASHING SUCTION DEVICE

FOR FABRIC FILTRATION APPARATUS

BACKGROUND

1. Field of the Invention

The present invention relates to a backwashing suction device for a fabric
filtration apparatus, and more particularly, to a backwashing suction device for a
fabric filtration apparatus in which an edge surface of a suction slit, through which
pile threads exit, is inclined to form a slope so that the pile threads introduced into
the suction slit when a fiber disk filter is rotated for backwashing come into contact
with the slope and thus the amount of angular rotation of the pile threads is increased
to increase the backwashing effect. The present invention also relates to a
backwashing suction device for a fabric filtration apparatus in which a plurality of
friction protrusions are formed to protrude from the slope so that the effect of
removing foreign substances can be further enhanced through the effect of rubbing
and washing the pile threads on a washboard while the pile threads ascend over each

of the friction protrusions one by one.
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2. Discussion of Related Art

In general, fabric filtration apparatuses refer to filtration apparatuses in
which fibers (pile threads) are provided on a surface of a disk-shaped filter so that
foreign substances are filtered while contaminated water or the like passes through
the fibers. Such filtration apparatuses are equipped with a backwashing suction
device that suctions and removes foreign substances adhered to the surface of a fiber
disk filter in a backwashing manner, as shown in (Patent document 1) to (Patent
document 3) below.

(Patent document 1) Korean Patent Registration No. 10-1177369

It is an object to provide a backwashing suction apparatus in which, when
the backwashing suction apparatus mounted in contact with a disk-shaped filter piece
does not act to remove foreign substances adhered to fibers, etc., the backwashing
suction apparatus is separated from the disk-shaped filter piece so that fibers on the
disk-shaped filter piece can be prevented from being pressed by the backwashing
suction apparatus for a long period of time and thus the filtering efficiency of fibers
can be improved and the lifetime of the backwashing suction apparatus can be
extended, and a fabric filtration apparatus using the same. In particular, it is another
object of the present invention to provide a backwashing suction apparatus in which
the backwashing suction apparatus is spaced apart from the disk-shaped filter piece
using buoyancy so that the structure of the backwashing suction apparatus is simple
and the backwashing suction apparatus can be easily operated and thus the
backwashing suction apparatus can be pressed against or separated from the disk-

shaped filter piece, and a fabric filtration apparatus using the same.
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(Patent document 2) Korean Patent Registration No. 10-1398838

It is an object to provide a backwashing suction apparatus in which the
backwashing suction apparatus faces and comes into contact with the surface of a
disk-shaped filter only when backwashing so that a necessary backwashing action is
performed, thereby minimizing the time that the backwashing suction apparatus
presses the fibers formed on the surface of the disk-shaped filter to improve the
filtering efficiency of fibers, to extend the lifetime thereof and to reduce the energy
required by reducing a rotational load caused by the pressing of the fibers, thereby
reducing the size of a power transmission device required for the suction apparatus
and making it compact, and a fabric filtration apparatus using the same. In
particular, it is another object to provide a backwashing suction apparatus in which,
by using a cylinder or a coil spring together with this cylinder, the backwashing
suction apparatus is formed to be pressed against a disk-shaped filter only when
backwashing, so that the backwashing suction apparatus is closcly adhered to the
disk-shaped filter with a simple structure yet easy to manufacture and easy to operate
and thus the backwashing suction apparatus can be pressed against or separated from
the disk-shaped filter, and a fabric filtration apparatus using the same. Also, it is
another object to provide a backwashing suction apparatus in which two adjacent
backwashing suction bars are operated as one cylinder (or together with a coil spring),
thereby simplifying the overall configuration and making it possible to easily operate
the backwashing suction apparatus, and a fabric filtration apparatus using the same.

(Patent document 3) Korean Patent Laid-open Publication No. 10-2018-

0020500
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It is an object to provide a suction box for a backwashing apparatus of a
fabric filtration apparatus in which a part, in which a main body and a suction plate
are in contact with each other, is formed to be combined in a concave-convex form
so that fluid does not leak without a sealing member and the main body and the
suction plate are formed to be combined with each other by a hook method, thereby
reducing the number of parts and reducing manufacturing time and cost. In
particular, it is another object to provide a suction box for a backwashing apparatus
of a fabric filtration apparatus in which, since the main body and the suction plate are
mjection-molded into plastic, it is possible to easily and quickly mass-produce a
complex shape, as well as to reduce the manufacturing time and manufacturing cost
of components.

However, such a backwashing suction apparatus according to the related
art has the following problems.

(1) When foreign substances accumulate in a fiber disk filter according to a
filtration action, a problem occurs in the filtration action of the filter, and thus the
fiber disk filter needs to be properly backwashed.

In the case of backwashing, since filtered water is washed using already
filtered water, the loss of filtered water occurs. In order to reduce this loss of
filtered water, the fiber disk filter according to the related art needs to improve the
backwashing efficiency.

(2) That is, when the backwashing efficiency is improved, it is possible to

reduce the backwashing time and the amount of filtered water used for backwashing.
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(3) Therefore, it is an mmportant task to improve the backwashing
efficiency in this technical field.
[Prior-art document]
[Patent document]

(Patent document 1) Korcan Patent Registration No. 10-1177369 (registered on

August 21, 2012)

(Patent document 2) Korean Patent Registration No. 10-1398838 (registered on

May 19, 2014)

(Patent document 3) Korean Patent Laid-open Publication No. 10-2018-

0020500 (published on February 28. 2018)

SUMMARY OF THE INVENTION

The present invention is directed to a backwashing suction device for a
fabric filtration apparatus in which an inner surface of an edge of a suction slit that
comes in contact with a pile thread when the pile thread suctioned into the suction
slit exits is inclined to form a slope so that the pile thread moves along the slope and
the amount of rotation of the pile thread is increased to remove foreign substances
adhered to the pile thread using an increase in the centrifugal force, thercby
icreasing the backwashing effect and easily removing the foreign substances from
various types of pile threads.

In particular, the present invention is also directed to a backwashing suction
device for a fabric filtration apparatus in which a plurality of friction protrusions are

formed to protrude from a slope that a pile thread comes in contact with so that the
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effect of rubbing and washing the pile thread on a washboard can both be obtained
and the backwashing effect can be increased even on various types of pile threads
and the amount of backwashing water used can be reduced.

The present invention is also directed to a backwashing suction device for a
fabric filtration apparatus in which long friction protrusions protrude side by side in a
fength direction of a suction slit so that the friction and rubbing effect can be
obtained while a pile thread ascends over the friction protrusions one by one, thereby
further increasing the effect of removing foreign substances adhered to the pile
thread.

According to an aspect of the present invention, there is provided a
backwashing suction device for a fabric filtration apparatus, the backwashing suction
device including a suction body (100) formed in a container shape and having a drain
hole (110) through which contents inside the suction body (100) are discharged to the
outside, and a suction plate (200) mounted on the suction body (100) so that an inlet
portion of the suction body (100) is closeable and having at least one main slit (2107)
and at least one sub-slit (2107) to perform backwashing, wherein the main slit (210%)
forms a slope (211) so that an inner surface of an edge through which pile threads (F)
mtroduced into the main slit (210°) exit is gradually widened in an inward direction
from an inlet of the main slit (210°).

In particular, a plurality of friction protrusions (211°) may be formed to
protrude from the entire slope (211).

In this case, the plurality of friction protrusions (211°) may be long and

formed to protrude in a length direction of the main slit (210°).
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According to another aspect of the present invention, there is provided a
backwashing suction device for a fabric filtration apparatus, the backwashing suction
device comprising: a suction body formed in a container shape and having a drain
hole through which contents inside the suction body are discharged to the outside;
and a suction plate mounted on the suction body so that an inlet portion of the
suction body is closeable and having at least one suction slit to perform backwashing,
wherein the suction slit forms a slope so that an inner surface of an edge through
which pile threads are introduced into a suction slit exit is gradually widened in an
mward direction from an inlet of the suction slit, and a plurality of friction
protrusions are formed to protrude from the slope, and as a fiber disk filter rotates
while being backwashed, the pile threads arc repeatedly pressed against and
separated from the friction protrusions.

An angle between the slope (211) and an outer surface of the suction plate

(200) may be in the range of 5° to 30°.

BRIEF DESCRIPTION OF THE DRAWINGS
The above and other objects, features and advantages of the present
invention will become more apparent to those of ordinary skill in the art by
describing exemplary embodiments thereof in detail with reference to the

accompanying drawings, in which:
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FIG. 1 is a perspective view schematically illustrating an example of a fabric
filtration apparatus to which a backwashing suction device according to Embodiment
1 of the present invention is applied;

FIG. 2 is an exploded perspective view illustrating the configuration of a
backwashing suction device according to Embodiment 1 of the present invention;

FIG. 3 is a cross-sectional view taken along the indicated section line of FIG.
2 so as to show a combined state of the backwashing suction device according to
Embodiment 1 of the present invention;

FIGS. 4 through 6 are cross-sectional views for describing operations of the
backwashing suction device according to Embodiment 1 of the present invention;

FIG. 7 is a cross-sectional view illustrating a combined state of a
backwashing suction device according to Embodiment 2 of the present invention;

FIG. 8 is a cross-sectional view illustrating a state in which pile threads are
backwashed by the backwashing suction device according to Embodiment 2 of the
present invention; and

FIG. 9 is a cross-sectional view illustrating a combined state of a

backwashing suction device according to Embodiment 3 of the present invention.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS
Hereinafter, exemplary embodiments of the present invention will be
described with reference to the accompanying drawings. Prior to this, the terms or
words used in the present specification and claims should not be construed as limited

to their usual or dictionary meanings and should be interpreted as having a meaning
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and concept consistent with the technical idea of the present invention according to
the principle that the inventors shall appropriately define the concept of the terms in
order to describe their own invention in the best way.

Accordingly, it should be understood that, since the embodiments described
in the present specification and the configurations shown in the drawings arc only
one of the most exemplary embodiments of the present invention and do not
represent all the technical spirit of the present invention, there are various equivalents
and modification examples that can replace them at the time of the present
application.

[Embodiment 1]

A backwashing suction device for a fabric filtration apparatus according to
Embodiment 1 of the present invention includes a suction body 100 in a container
shape and a suction plate 200 having at least one main slit 210” and at least one sub-
slit 210” to be mounted on the suction body 100 so as to face a fiber disk filter D
mstalled on a shaft S and to perform backwashing as shown in FIGS. 1 through 6.

In particular, a slope 211 is formed on a surface coming in contact with a pile
thread F when the pile thread F suctioned thereinto exits so that a width cross section
becomes a wedge shape and foreign substances adhered to the pile thread F while
moving pressed against the slope 211 so that direction change occurs may be
removed to increase the backwashing effect and the pile thread F is swept by an edge
of the wedge to minimize the use of backwashing water used for backwashing while

enhancing the backwashing effect on various types of pile threads F.
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Hereinafter, these components will be described in more detail as follows.
Here, a reference symbol “T” represents a filtration tank, a reference symbol “S™
represents a shaft installed to rotate in place in the filtration tank and to discharge
filtered water to the outside, a reference symbol “D” represents a fiber disk filter
mstalled on the shaft S at predetermined intervals and for substantially filtering, and
a reference symbol “F represents each pile thread that forms an outer surface of the
fiber disk filter D and substantially filters. Also, in the drawings, the arrows
indicate a direction in which the fiber disk filter D rotates during backwashing.

A. Suction body

The suction body 100, as shown in FIGS. 1 through 3, has a container shape
having one open side and is closed by attaching the suction plate 200 to be described
below to an inlet portion which is the open side.

In addition, the suction body 100 is configured in such a way that, as shown
i FIG. 2, a drain hole 110 is formed, an actuator such as a pump is connected to the
drain hole 110, and the contents inside the suction body 100 are discharged out of the
filtration tank T. In this case, the drain hole 110 is described as an example in
which the drain hole 110 is formed on the floor in FIG 2. However, the present
mvention is not limited thereto, and the drain hole 110 may be formed anywhere,
such as at both ends or sides, as long as a position allows the contents inside the
suction body 100 to be discharged.

Preferably, the suction body 100, as shown in FIG. 1, is manufactured to

make a length sufficient for being encountered by a minimum length along a radial

10
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direction of the fiber disk filter D so that frictional resistance between the suction
plate 200 to be described below and the fiber disk filter D can be minimized.

In addition, the suction body 100 may be manufactured by various methods
such as pressing a metal plate to form a container or injection molding a synthetic
resin.

B. Suction plate

The suction plate 200 is a plate member having a predetermined thickness,
as shown in FIGS. 2 and 3, and having at least one main slit 210” and at least one
sub-slit 210” which are formed on an upper surface of the suction plate 200 in the
length direction.

1. Main slit

When the main slit 210’ faces the suction body 100 and is parallel thereto in
the radial direction of the fiber disk filter D, as shown in FIGS. 2 and 3, the main slit
210 is manufactured in a length sufficient for suctioning the pile thread F that
constitutes the exterior of the fiber disk filter D. In addition, the width of the main
slit 210” is formed in such a way that, as shown in FIGS. 5 and 6, when the pile
thread F passes through the main slit 210°, the pile thread F passes through the main
slit 210” and is formed in a width sufficient for being introduced into the suction
body 100.

In particular, in an exemplary embodiment of the present invention, the main
slit 210” is manufactured in such a way that, as shown in FIGS. 3 through 6, a surface,
which comes in contact with the pile thread F when the pile thread F introduced into

the main slit 210 exits, is gradually widened in an inward direction from an inlet of

11
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the main slit 210° to form the slope 211 so that the width cross section becomes a
wedge shape. This allows the pile thread F introduced into the suction body 100 to
be pressed against this slope 211 as the fiber disk filter D rotates, as shown in FIGS.
5 and 6, and in particular, as the pile thread F is forcibly pulled, foreign substances
adhered to the surface of the pile thread F are scraped off through the end of the
wedge, thereby improving the effect of removing the foreign substances.

Furthermore, when the pile thread F that is lying before reaching the main
slit 210° reaches the main slit 210° and rececives a suction force, the pile thread F
spreads along the slope 211, so that, compared to the case of a slit according to the
related art where no slope is formed, a flow rotation angle of the pile thread F at
which the lying pile thread F is unfolded is formed to be large by an inclination angle
of the slope 211 and thus the separation of the forcign substances attached to the pile
thread F using an increase in the centrifugal force can be promoted.

In addition, m an exemplary embodiment of the present invention, the main
slit 210°, as shown in FIG 3, is configured in such a way that an angle 6 formed
between the slope 211 and the outer surface of the suction plate 200 is in the range of
5° to 30° and thus the effect of scraping off the foreign substances stuck to the pile
thread F through this wedge portion can be further increased. In this case, it is
preferable that the wedge-shaped end is formed not to be too sharp to increase the
effect of removing the foreign substances without being damaged or cut while the

pile thread F ascends over the wedge portion.

12
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2. Sub-slit

The sub-slit 210 is formed parallel with the main slit 210” described above
as shown in FIGS. 2 and 3. In this case, the sub-slit 2107, as shown in FIGS. 4 and
5, is configured to remove the foreign substances adhered to the surface of the pile
thread F while the end of the pile thread F extends over the edge of the sub slit 210"
and is not completely unfolded. This is to ensure that, as the fiber disk filter D
continues to rotate, the pile thread F is always stretched across the sub-slit 2107 in
the width direction and in this way, backwashing is continuously performed at the
portion stretched across the sub-slit 210” and as a result, backwashing is
continuously performed over the entire length of the pile thread F.

In an exemplary embodiment of the present invention, one to five sub-slits
210 are formed through the suction plate 200 and to be parallel so as to be adjacent
to one main slit 210° so that the pile thread F is stretched across the sub-slit 2107
over the entire length, and thus the backwashing effect can be further enhanced by
repeatedly performing backwashing.

The suction plate 200 made as described above may be manufactured by
injection molding a synthetic resin, as shown in FIG. 2, and may be easily assembled
to the suction body 100 through a fastening unit such as bolts. In addition, when
mjection molding with the synthetic resin, the suction body 100 may be integrally
mjection-molded using an insert method, or the suction body 100 and the suction
plate 200 may be integrally formed using the synthetic resin.

As described above, according to the present invention, a slope is formed on

the surface of the main slit through which the pile thread introduced into the main slit

13
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exits so that, when the pile thread exits the main slit, the pile thread ascends over the
wedge-shaped surface so that the foreign substances adhered to the pile thread are
scraped off through the wedge and thus, the backwashing effect can be enhanced.
Also, the amount of angular rotation of the pile thread is increased along the slope as
the pile thread that is lying before reaching the main slit at the time of backwashing
extends along the slope as much as the inclination angle of the slope compared to the
case where no slope is formed so that the removal of the foreign substances using an
increase in the centrifugal force received by the pile thread can be promoted.
Accordingly, not only the backwashing cffect but also the use of backwashing water
required for backwashing can be reduced by about 10% to 30% compared to the
related art.

[Embodiment 2]

The backwashing suction device for a fabric filtration apparatus according to
Embodiment 2 of the present invention has the same configuration as in Embodiment
1 described above, as shown in FIGS. 7 and 8, but there is a difference in the
addition of friction protrusions 2117 on the slope 211. Thus, here, a detailed
description of the same configuration as in Embodiment 1 is omitted, and only the
additional components will be described.

In Embodiment 2, as shown in FIGS. 7 and 8, a plurality of friction
protrusions 2117 are formed to protrude from the slope 211. This is to ensure that,
as the fiber disk filter D rotates while being backwashed, together with the effect that
the pile thread F is pulled in contact with the slope 211 and the pile thread F is

scraped off by the wedge portion, the effect of rubbing and washing the pile thread F

14
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on the washboard by repeating the pile thread F to be repeatedly pressed against and
separated from the friction protrusions 211°, thereby further increasing the
backwashing effect.

In this case, the friction protrusions 211 are long and formed to protrude in
the longitudinal direction of the main slit 210° so that the pile thread F ascends over
the adjacent friction protrusions 211° and such a backwashing cffect can be further
increased.

[Embodiment 3]

The backwashing suction device for a fabric filtration apparatus according to
Embodiment 3 of the present invention includes a suction body 100 and a suction
plate 200 having at least one suction slit 210 and closing an inlet portion of the
suction body 100, as shown in FIG. 9, wherein a slope 211 is formed in the suction
slit 210 in such a way that an inner surface of an edge through which the pile thread
F introduced into the suction slit 210 exits, is gradually widened in an inward
direction from the inlet of the suction slit 210.

The configuration of the suction slit 210 is the same as the main slit 210° of
the Embodiment 1, as shown in FIG. 9, and the overall configuration of Embodiment
3 is the same as the configuration formed by subtracting the sub-slit 210 from the
configuration of Embodiment 1. Thus, the configuration of Embodiment 3
corresponding to Embodiment 2 has already been described in the Embodiment 1.
Thus, here, a detailed description of the configuration corresponding to Embodiment

2 will be omitted.

15
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In a backwashing suction device for a fabric filtration apparatus according to
the present invention, the following effects are obtained.

(1) A slope is formed on the surface of a suction slit that comes in contact
with a pile thread as the pile thread suctioned into a main slit exits so that, as the pile
thread comes into contact with the surface of the suction slit and ascends over the
suction slit, the amount of rotation of the pile thread is increased, thereby enhancing
the backwashing effect by removing foreign substances from the pile thread using an
increase in the centrifugal force acting on the pile thread.

(2) In particular, since the foreign substances are removed from the pile
thread by using a slope shape, the foreign substances can be ecasily and quickly
removed from various types of pile threads. Accordingly, when the foreign
substances are removed to the same degree, the amount of backwashing water used
for backwashing can be reduced by about 10% to 30%.

(3) On the other hand, a plurality of friction protrusions are formed to
protrude from the slope so that the backwashing effect can be further enhanced
through the effect of removing the foreign substances by rubbing the pile thread
through the washboard effect as well as brushing using such an increase in
centrifugal force.

(4) In this case, since the friction protrusions are long and formed to protrude
i the length direction of the suction slit, the rubbing effect while the pile thread
ascends over each friction protrusion is obtained so that the backwashing effect can

be further enhanced.

16
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What is claimed is:

1. A backwashing suction device for a fabric filtration apparatus, the
backwashing suction device comprising:

a suction body formed in a container shape and having a drain hole
through which contents inside the suction body are discharged to the outside; and

a suction plate mounted on the suction body so that an inlet portion of the
suction body is closeable and having at least one suction slit to perform backwashing,

wherein the suction slit forms a slope so that an inner surface of an edge
through which pile threads are introduced into a suction slit exit is gradually widened
in an inward direction from an inlet of the suction slit, and

a plurality of friction protrusions are formed to protrude from the slope,
and as a fiber disk filter rotates while being backwashed, the pile threads are

repeatedly pressed against and separated from the friction protrusions.

2. The backwashing suction device of claim 1, wherein:

the at least one suction slit comprises at least one main slit and at [east one
sub-slit, and

wherein the main slit forms the slope so that the inner surface of the edge
through which pile threads are introduced into a main slit exit is gradually widened

in the inward direction from an inlet of the main slit.

3. The backwashing suction device of claim 1 or 2, wherein an angle between

the slope and an outer surface of the suction plate is in a rangc of 5° to 30°.

17
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