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(57) Abstract: Disclosed is a filtering apparatus capable of
minimizing the relative vibration of the filtering membrane
module within the frame structure during the aeration clean-
ing process, thereby preventing the damage of the filtering
membrane module which might be caused due to the relat-
ive vibration as well as the separation of the filtering mem-
brane module from the frame structure. The filtering appar-
atus comprises a frame structure including a cross bar and a
filtering membrane module installed in the frame structure.
The cross bar comprises a first rib inserted into a receiver of
the header of the filtering membrane module. The filtering
apparatus further comprises a stopper fastened to an end of
the first rib passing through a through-hole of the receiver
so as to prevent the filtering membrane module from being
separated from the frame structure.
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Description

Title of Invention: FILTERING APPARATUS
Technical Field

The present invention relates to a filtering apparatus comprising a frame structure
and a filtering membrane module installed therein, and more particularly, to a filtering
apparatus capable of minimizing the relative vibration of the filtering membrane
module within the frame structure during the aeration cleaning process, thereby
preventing the damage of the filtering membrane module which might be caused due
to the relative vibration as well as the separation of the filtering membrane module

from the frame structure.

Background Art

Separation methods for water treatment include a method using a filtering membrane,
a method using heat or phase-change, and so on.

A separation method using a filtering membrane has a lot of advantages over the
method using heat or phase-change. Among the advantages is the high reliability of
water treatment since the water of desired purity can be easily and stably obtained by
adjusting the size of the pores of the filtering membrane. Furthermore, since the
separation method using a filtering membrane does not require a heating process, the
method can be used together with microorganisms which are useful for separation
process but might be adversely affected by heat.

Among the separation methods using a filtering membrane is a method using a
hollow fiber membrane. Typically, a hollow fiber membrane has been widely used in
the field of microfiltration and/or ultrafiltration for obtaining axenic water, drinking
water, super pure water, and so on. Recently, the application of the hollow fiber
membrane is extended to wastewater treatment, solid-liquid separation in a septic tank,
removal of suspended solid (SS) from industrial wastewater, filtration of river,
filtration of industrial water, filtration of swimming pool water, and the like.

As the water treatment process is performed by the filtering membrane module, the
impurities existing in the feed water causes the fouling problem, i.e., the contamination
of the filtration membrane, which reduces the filtration efficiency of the filtering
membrane. Since the contaminants of various forms causes the membrane con-
tamination in various ways, it is required to clean the contaminated filtering membrane
in various manners. The cleaning of the contaminated filtering membrane may be
classified into a maintenance cleaning and a recovery cleaning in accordance with the
purpose of the cleaning.

The recovery cleaning is a cleaning performed for relatively long time when serious
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deterioration in membrane permeation performance is caused to the filtering membrane
module due to the contaminants accumulated as the water treatment is performed for a
long time. The main purpose of the recovery cleaning is to recover the permeation per-
formance of the filtering membrane.

On the other hand, the maintenance cleaning is a cleaning performed during the
filtering process or while the filtering process is stopped for relatively short time. The
main purpose of the maintenance cleaning is to maintain the permeation performance
of the filtering membrane in a good state. The maintenance cleaning is mainly
performed through a physical cleaning. The physical cleaning may be classified into a
backwashing cleaning and an aeration cleaning.

The backwashing cleaning is a cleaning performed by causing the air or water to
flow backward through the filtering membrane during a temporary stoppage of the
water treatment, thereby removing the impurities adhered to the surface of the
membrane. On the other hand, according to the aeration cleaning, the air is jetted from
the aeration tubes to create the bubbles moving upwardly within the feed water
(contained in the water treatment tank or housing). The impurities adhered to the
surface of the filtering membrane are removed not only by the rising bubbles
themselves but also by the ascending flow or circulation of the feed water which is
created by the rising bubbles.

A submerged-type filtering apparatus which performs the filtration process while
submerged in the feed water to be treated typically comprises a frame structure and a
filtering membrane module installed therein. Since the air is strongly jetted from the
aeration tubes during the aeration cleaning, if the filtering membrane module is
coupled to the frame structure loosely, the filtering membrane module suffers severe
relative vibration within the frame structure.

As aresult of that, the filtering membrane module gets damaged while colliding with
the frame structure, which causes serious problems in that the replacement cycle of the
filtering membrane module is shortened and the cost for the replacement increases.

What is more serious is that, if the relative vibration of the filtering membrane
module within the frame structure continues to cause their connection to be more loose
or cause the filtering membrane module itself to be damaged, the filtering membrane
module will be separated from the frame structure and the non-treated feed water will
be introduced to the permeate storage tank.

A submerged-type filtering apparatus is disclosed in Korean Laid-Open Patent Pub-
lication No. 10-2009-0043638 (hereinafter, 'prior art’) published on May 07, 2009.

The filtering apparatus of the prior art comprises a frame structure having overall
shape of cuboid and hollow fiber membrane modules installed therein. The frame

structure comprises four vertical members and four cross bars supported by the vertical
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members respectively, and the hollow fiber membrane module comprises two headers

and hollow fiber membranes therebetween.
[14] According to the prior art, a coupling ring is formed on the header of the hollow fiber

membrane module, and an elastic coupling member is combined to the front cross bar
of the frame structure. The elastic coupling member comprises a pair of elastic wings
and protrusions formed on the outer sides of the elastic wings.

[15] When the hollow fiber membrane module is installed in the frame structure, the pair
of elastic wings pass through the hole of the coupling ring of the header. When the pro-
trusions respectively formed on the outer sides of the elastic wings are passing through
the hole of the coupling ring, the pair of elastic wings get bent in such a manner that
they become closer to each other. Then, the elastic force makes the pair of elastic
wings come back to the original position right after the protrusions of the elastic
coupling member pass through the hole of the coupling ring. Once the installation of
the hollow fiber membrane module in the frame structure is completed, the protrusions
prevent the elastic coupling member from getting out of the hole of the coupling ring.

[16] However, according to the aforementioned structure, the pair of coupling wings to be
inserted into the coupling ring of the header must have elasticity, and thus the relative
vibration of the hollow fiber membrane module within the frame structure cannot be
inhibited completely. Furthermore, since the coupling state of the frame structure and
hollow fiber membrane module depends only on the small protrusions, there is a high
risk that the protrusions are damaged due to the relative vibration of the hollow fiber
membrane module, thereby causing the hollow fiber membrane module to be separated

from the frame structure.
Disclosure of Invention

Technical Problem

[17] Therefore, the present invention is directed to a filtering apparatus capable of
preventing these limitations and drawbacks of the prior art.

[18] An aspect of the present invention is to provide a filtering apparatus capable of
minimizing the relative vibration of the filtering membrane module within the frame
structure during the aeration cleaning process, thereby preventing both the damage of
the filtering membrane module which might be caused due to the relative vibration and
the separation of the filtering membrane module from the frame structure.

[19] Additional aspects and features of the present invention will be set forth in part in the
description which follows and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be learned from practice of

the invention.

Solution to Problem
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In accordance with the aspect of the present invention, there is provided a filtering
apparatus comprising: a frame structure; and a filtering membrane module installed in
the frame structure, wherein the frame structure comprises a cross bar, the filtering
membrane module comprises: a header having a collecting space; and a filtering
membrane which is in fluid communication with the collecting space of the header, the
filtering membrane module is inserted in the frame structure in such a manner that a
longitudinal direction of the header is perpendicular to a longitudinal direction of the
cross bar, the cross bar comprises a first rib protruding in parallel with the longitudinal
direction of the header, the header comprises a receiver having a through-hole into
which the first rib is inserted, and the filtering apparatus further comprises a stopper
fastened to an end of the first rib passing through the through-hole so as to prevent the

filtering membrane module from being separated from the frame structure.
The stopper may comprise a second rib inserted into the through-hole of the receiver.

A first hole may be formed on the end of the first rib passing through the through-
hole, the stopper may have a second hole corresponding to the first hole, and the first
rib and the stopper may be fastened together with a bolt and a nut, the bolt passing
through the first and second holes and screwing into the nut.

The cross bar may comprise a plurality of first ribs, the filtering apparatus may
comprise a plurality of filtering membrane modules, each of the filtering membrane
modules may comprise the receiver, each of the first ribs may be inserted into the
through-hole of the each receiver respectively, and the stopper may be fastened to at
least two of the first ribs.

The stopper may comprise a plurality of second ribs, and each of the second ribs may
be inserted into the through-hole of the each receiver respectively.

The cross bar may further comprise a first protrusion between the first ribs, and the
stopper may further comprise a second protrusion between the second ribs.

It is to be understood that both the foregoing general description and the following
detailed description of the present invention are exemplary and explanatory and are

intended to provide further explanation of the invention as claimed.

Advantageous Effects of Invention

According to the present invention, the relative vibration of the filtering membrane
module within the frame structure during the aeration cleaning process can be
minimized. Accordingly, both the damage of the filtering membrane module which
might be caused due to the relative vibration and the separation of the filtering
membrane module from the frame structure can be prevented.

Other advantages of the present invention will be described below in detail together

with the related technical features.
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Brief Description of Drawings

The accompanying drawings, which are included to provide a further understanding
of the invention and are incorporated in and constitute a part of this application, il-
lustrate embodiment(s) of the invention and together with the description serve to
explain the principle of the invention. In the drawings:

FIG. 1 is a perspective view schematically showing the filtering apparatus according
to one embodiment of the present invention;

FIG. 2 shows the way how the filtering membrane module is coupled to the cross bar
of the frame structure according to one embodiment of the present invention; and

FIG. 3 is a front view schematically showing the header of the filtering membrane
module and the cross bar of the frame structure coupled to each other.

Mode for the Invention

The filtering apparatus of the invention comprises a frame structure and a filtering
membrane module installed therein. The filtering membrane module comprises a
header having a collecting space and a filtering membrane which is in fluid commu-
nication with the collecting space. Although the filtering membrane may be a hollow
fiber membrane or a plain membrane, the present invention is not limited thereto.

Just for the convenience of the explanation, referring to the annexed drawings, a
filtering apparatus comprising a hollow fiber membrane module whose filtering
membrane is a hollow fiber membrane will be held up as an example to describe the
filtering apparatus of the present invention in detail.

FIG. 1 is a perspective view schematically showing the filtering apparatus according
to one embodiment of the present invention.

As illustrated in FIG. 1, the filtering apparatus of the present invention comprises a
frame structure 100 and hollow fiber membrane module 200. The hollow fiber
membrane module 200 is installed in the frame structure 100.

The hollow fiber membrane module 200 comprises a first header 210 of elongated
shape having a first collecting space, a second header 220 of elongated shape having a
second collecting space, and hollow fiber membranes 230 between the first and second
headers 210, 220. The hollow fiber membranes 230 are in fluid communication with
the first and second collecting spaces respectively.

The polymer resin that can be used for manufacturing the hollow fiber membrane
230 comprises at least one of polysulfone resin, polyethersulfone resin, sulfonated
polysulfone resin, polyvinylidene fluoride (PVDF) resin, polyacrylonitrile (PAN)
resin, polyimide resin, polyamideimide resin, and polyesterimide resin.

The hollow fiber membrane 230 may be a single-layer membrane or a composite

membrane. If the hollow fiber membrane 230 is a composite membrane, it may
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comprise a tubular braid and a polymer thin film coated thereon. The tubular braid may
be made of polyester or nylon. The polymer thin film comprises at least one of
polysulfone resin, polyethersulfone resin, sulfonated polysulfone resin, polyvinylidene
fluoride resin, polyacrylonitrile resin, polyimide resin, polyamideimide resin, and
polyesterimide resin.

One end of the hollow fiber membrane 230 is fixed to the body 211 of the first
header 210 through the first fixing layer (not shown), and the other end thereof is fixed
to the body 221 of the second header 220 through the second fixing layer 222.

The lumen of the hollow fiber membrane 230 is in fluid communication with the first
and second collecting spaces of the first and second headers 210, 220. Thus, when
negative pressure is supplied to the lumen of the hollow fiber membrane 230, the
permeate passes through the hollow fiber membrane 230, enters the first and second
collecting spaces of the first and second headers 210, 220 via the lumen, and then
comes out of them through the first and second outlet ports 213, 223.

Alternatively, only one of the first and second headers 210, 220 may have the
collecting space.

Further, the hollow fiber membrane module 200 may comprise nothing but the first
header 210 having the first collecting space and the hollow fiber membrane 230. In this
case, one end of the hollow fiber membrane 230 is in fluid communication with the
first collecting space and the other end thereof is sealed.

As illustrated in FIG. 1, the frame structure 100 according to the one embodiment of
the present invention comprises four vertical members 111, 112 and three cross
members 121, 122, 123.

The vertical members 111, 112 comprise two front vertical members 112 and two
rear vertical members 111, and each of them has longitudinal direction parallel with
the hollow fiber membrane 230 of the hollow fiber membrane module 200 installed in
the frame structure 100.

The cross members 121, 122, 123 comprise front cross member 123 and two rear
cross members 121, 122. The front cross member 123 is directly combined to the two
front vertical members 112 to be supported by them, and each of the rear cross
members 121, 122 is directly combined to the two rear vertical members 111 to be
supported by them. The cross members 121, 122, 123 have longitudinal direction per-
pendicular to both the hollow fiber membrane 230 and the first and second headers
210, 220 of the hollow fiber membrane module 200.

The rear cross members 121, 122 comprise a rear upper cross member 121 corre-
sponding to the first header 210 of the hollow fiber membrane module 200 and a rear
lower cross member 122 corresponding to the second header 220.

According to one embodiment of the invention, as illustrated in FIG. 1, the rear
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upper cross member 121 is a pipe which is in fluid communication with the first
collecting space of the first header 210 of the hollow fiber membrane 200. More par-
ticularly speaking, the first outlet port 213 of the first header 210 is inserted into the
coupling hole 121a of the rear upper cross member 121 so that the first header 210 can
be supported by the rear upper cross member 121 and, at the same time, the first
collecting space of the first header 210 can be in fluid communication with the rear
upper cross member 121. Similarly, the rear lower cross member 122 is also a pipe
providing a fluid path, and the second outlet port 223 of the second header 220 is
inserted into the coupling hole 122a of the rear lower cross member 122 so that the
second header 220 can be supported by the rear lower cross member 122 and, at the
same time, the second collecting space of the second header 220 can be in fluid com-
munication with the rear lower cross member 122.

According to one embodiment of the invention, the two rear vertical members 111
are pipes each of which is in fluid communication with both the rear upper cross
member 121 and rear lower cross member 122. Thus, the permeate passing through the
hollow fiber membrane 230 as the negative pressure is supplied to the lumen of the
hollow fiber membrane 230 is introduced in the first and second collecting spaces of
the first and second headers 210, 220, forwarded to the rear upper cross member 121
and rear lower cross member 122 through the first and second outlet ports 213, 223,
and then discharged to the outside through the outlet ports 111a of the rear vertical
members 111.

According to another embodiment of the invention, one of the two rear vertical
members 111 (hereinafter, 'first rear vertical member’) is a pipe which is in fluid com-
munication with the rear upper cross member 121, and the other of the two rear vertical
members 111 (hereinafter, 'second rear vertical member') is a pipe which is in fluid
communication with the rear lower cross member 122. Thus, the permeate introduced
in the first collecting space of the first header 210 of the hollow fiber membrane
module 200 passes through the rear upper cross member 121 and the first rear vertical
member sequentially, and then comes out of the filtering apparatus. On the other hand,
the permeate introduced in the second collecting space of the second header 220 of the
hollow fiber membrane module 200 passes through the rear lower cross member 122
and the second rear vertical member sequentially, and then comes out of the filtering
apparatus.

According to further embodiment of the invention, one of the two rear cross
members 121, 122 is not a pipe providing a fluid path but merely functions as a means
for supporting one of the first and second headers 210, 220 of the hollow fiber
membrane module 200 which is corresponding thereto. In this case, the header corre-

sponding to the rear cross member which performs only supporting function may have
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no collecting space therein, and both (or only one) of the two rear vertical members
111 may be pipes which are combined to and in fluid communication with the rear
cross member which provides a path for the permeate.

The frame structure 100 of the invention may further comprise the horizontal
members 131, 132 having longitudinal direction parallel with the first and second
headers 210, 220 of the hollow fiber membrane module 200. According to one em-
bodiment of the invention, the horizontal members 131, 132 comprise upper horizontal
members 131 and lower horizontal members 132 disposed thereunder. Each of the
horizontal members 131, 132 has both ends which are directly combined to one of the
front vertical members 121 and one of the rear vertical members 111 respectively so
that the distance between the front vertical members 112 and rear vertical members
111 can be kept constantly.

The frame structure 100 of the invention may further comprise an aeration unit 150
disposed under the hollow fiber membrane module 200. At least one of the front
vertical members 112 is a pipe which is in fluid communication with the aeration unit
150 to provide a path for the air to be supplied to the aeration unit 150. The front cross
member 123 is a pipe which is in fluid communication with the front vertical
member(s) 112 which provide(s) the path for the air to be supplied to the aeration unit
150.

According to one embodiment of the invention, all the front vertical members 112
are pipes which are in fluid communication with the aeration unit 150 to provide the
paths for the air to be supplied to the aeration unit 150, and the front cross member 123
is a pipe which is in indirect fluid communication with the aeration unit 150 through
the two front vertical members 112. In this case, the air for cleaning the hollow fiber
membrane 230 is provided for the aeration unit 150 after passing through the front
cross member 123 and front vertical members 112 sequentially.

Optionally, as illustrated in FIG. 1, to supply the air to the front cross member 123,
the frame structure 100 of the invention may further comprise an air pipe 140 which is
in fluid communication with the front cross member 123. In this case, the air in-
troduced in the air pipe 140 through the inlet port 141 is supplied to the aeration unit
150 after passing through the front cross member 123 and front vertical members 112
sequentially.

The aeration unit 150 may comprise an intermediate pipe 151 which is in fluid com-
munication with at least one of the front vertical members 112 and a plurality of
aeration tubes 152. The intermediate pipe 151 receives the air from the front vertical
pipes 112 with which it is in fluid communication, and distributes the air to the
plurality of aeration tubes 152. The air introduced in the aeration tubes 152 is jetted

toward the feed water through the aeration holes H formed on the aeration tubes 152,
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and then removes the contaminants adhered to the surface of the hollow fiber
membrane 230 while moving upwardly.

According to one embodiment of the invention, the aeration unit 150 comprises two
intermediate pipes 151, and both ends of the each intermediate pipe 151 are directly
combined to one of the front vertical members 112 and one of the rear vertical
members 111 respectively so that the distance therebetween can be kept constantly. In
this case, the lower horizontal members 132 which performs the same function may be
omitted.

As illustrated in FIG. 1, the frame structure 100 of the present invention comprises at
least one cross bar 124, 125. The hollow fiber membrane module 200 is installed in the
frame structure 100 in such a manner that both the longitudinal direction of the headers
210 and 220 and the longitudinal direction of the hollow fiber membrane 230 are per-
pendicular to the longitudinal direction of the cross bar 124, 125.

If the hollow fiber membrane module 200 comprises nothing but the first header 210
having the first collecting space and the hollow fiber membrane 230, one end of the
hollow fiber membrane 230 is in fluid communication with the first collecting space,
the other end thereof is sealed, and the frame structure may include only one cross bar
125.

On the other hand, if the hollow fiber membrane module 200 comprises two headers
210, 220 and the hollow fiber membrane 230 therebetween, as shown in FIG. 1, the
frame structure 100 comprises two cross bars, i.e., an upper cross bar 125 and a lower
cross bar 124.

The upper cross bar 125 is combined to the lower portion of the front cross member
123. Optionally, the upper cross bar 125 may also be combined directly to the front
vertical members 112. The portion of the first header 210 of the hollow fiber
membrane module 200 which is opposite to the first outlet port 213 is coupled to the
upper cross bar 125.

The lower cross bar 124 is combined directly to the two front vertical members 112.
The portion of the second header 220 of the hollow fiber membrane module 200 which
is opposite to the second outlet port 223 is coupled to the lower cross bar 124.

According to one embodiment of the invention, when the hollow fiber membrane
module 200 is installed in the frame structure 100, the first and second outlet ports 213,
223 of the first and second headers 210, 220 are inserted into the coupling holes 121a,
122a of the rear upper cross member 121 and rear lower cross member 122 re-
spectively, and the portions of the first and second headers 210, 220 which are opposite
to the first and second outlet ports 213, 223 are coupled to the upper cross bar 125 and
lower cross bar 124 respectively.

Hereinafter, referring to FIG. 2 and FIG. 3, the way how the second header 220 of
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the filtering membrane module 200 is coupled to the lower cross bar 124 of the frame
structure 100 according to one embodiment of the invention will be described in detail.

As illustrated in FIG. 2, the lower cross bar 124 of the invention comprises a first rib
124a protruding in parallel with the longitudinal direction of the second header 220,
and the second header 220 comprises a receiver 224 formed at the portion opposite to
the second outlet port 223 and on the side opposite to the second fixing layer 222.

The receiver 224 of the second header 220 has a through-hole TH. When the hollow
fiber membrane module 200 is installed in the frame structure 100, the first rib 124a of
the lower cross bar 124 is inserted into the through-hole TH of the receiver 224.

The filtering apparatus of the present invention further comprises a stopper 300. The
stopper 300 is fastened to an end of the first rib 124a passing through the through-hole
TH of the receiver 224 so as to prevent the filtering membrane module 200 (more par-
ticularly, the second header 220) from being separated from the frame structure 100
(more particularly, the lower cross bar 124).

According to one embodiment of the present invention, as illustrated in FIG. 2, a first
hole HI is formed on the end of the first rib 124a passing through the through-hole TH
of the receiver 224 of the second header 220, and the stopper 300 has a second hole H2
corresponding to the first hole H1. The stopper 300 and the first rib 124a of the lower
cross bar 124 are fastened together with a bolt 410 and a nut 420, the bolt 410 passing
through the first and second holes H1, H2 and screwing into the nut 420.

The stopper 300 may further comprise a second rib 310 inserted into the through-
hole TH of the receiver 224 of the second header 220.

The size of the through-hole TH of the receiver 224 of the second header 200 is large
enough for the first rib 124a of the lower cross bar 124 to be easily inserted into, and,
subsequent to the first rib 124a, the second rib 310 of the stopper 300 is inserted into
the through-hole TH of the receiver 224 so that the first rib 124a of the lower cross bar
124 can be maintained tightly in the through-hole TH of the receiver 224 of the second
header 220. Consequently, the relative vibration of the hollow fiber membrane module
200 within the frame structure 100 can be minimized.

Furthermore, since not only the first rib 124a but also the second rib 310 is inserted
into the through-hole TH of the receiver 224, the power applied to the receiver 224 of
the second header 220 of the hollow fiber membrane module 200 during the aeration
cleaning process can be dispersed into the first and second ribs 124a, 310.

Consequently, according to the present invention, the durability of the filtering
apparatus can be improved, and both the damage of the hollow fiber membrane module
200 and the separation of the hollow fiber membrane module 200 from the frame
structure 100 can be prevented.

Optionally, the receiver 224 of the second header 220 may comprise an elastic
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member (not shown) capable of pressurizing the second rib 310 of the stopper 300
toward the first rib 124a of the lower cross bar 124 while the first and second ribs
124a, 310 are inserted in the receiver 224, thereby maintaining the first rib 124a of the
lower cross bar 124 in the through-hole TH of the receiver 224 of the second header
220 further more tightly.

The filtering apparatus according to one embodiment of the invention comprises a
plurality of hollow fiber membrane modules 200 installed in the frame structure 100.
Thus, as illustrated in FIG. 2 and FIG. 3, the lower cross bar 124 of the frame structure
100 comprises a plurality of the first ribs 124a.

The second header 220 of each hollow fiber membrane module 200 comprises the
receiver 224, and each of the first ribs 124a is inserted into the through-hole TH of
each receiver 224 respectively.

As illustrated in FIG. 2 and FIG. 3, the lower cross bar 124 according to one em-
bodiment of the present invention may further comprise a first protrusion(s) 124b
between the first ribs 124a. Owing to the first protrusion(s) 124b, the power applied to
the receiver 224 of the second header 220 of the hollow fiber membrane module 200
during the aeration cleaning process is dispersed into the first rib 124a and first
protrusion(s) 124b, thereby improving the durability of the filtering apparatus.

The filtering apparatus may comprise a plurality of stoppers 300 each of which is
fastened to at least two of the first ribs 124a passing through the through-holes TH of
the receiver 224 for the convenience in installing the hollow fiber membrane modules
200 in the frame structure 100.

As shown in FIG. 2, each stopper 300 comprises a plurality of second ribs 310, and
the second ribs 310 are inserted into the through-holes TH of the receivers 224 re-
spectively together with the first ribs 124a of the lower cross bar 124.

The stopper 300 according to one embodiment of the present invention, as illustrated
in FIG. 2, may further comprise a second protrusion(s) 320 between the second ribs
310. Owing to the second protrusion(s) 320, the power applied to the receiver 224 of
the second header 220 of the hollow fiber membrane module 200 during the aeration
cleaning process is dispersed into the first and second ribs 124a, 310 and the first and
second protrusions 124b, 320, thereby improving the durability of the filtering
apparatus.

According to another embodiment of the present invention, the filtering apparatus
may comprise the same number of the stoppers 300 as that of the first ribs 124a of the
lower cross bar 124, and each of the stoppers 300 may be fastened to only one first rib
124a.

The upper cross bar 125 of the frame structure 100 and the first header 210 of the

hollow fiber membrane module 200 have the structures symmetrical to but identical
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[82]

[83]

with those of the lower cross bar 124 and second header 220 respectively, and are
coupled together in the same way as them.

For example, as illustrated in FIG. 1 and FIG. 2, the upper cross bar 125 comprises
the first ribs 125a and the first protrusions 125b therebetween, and the first header 210
of the hollow fiber membrane module 200 comprises a receiver 214 formed at the
portion opposite to the first outlet port 213 and on the side opposite to the first fixing
layer. When the hollow fiber membrane module 200 is installed in the frame structure
100, the first rib 125a of the upper cross bar 125 and the second rib 310 of the stopper
300 are inserted into the through-hole of the receiver 214.

According to the present invention, the relative vibration of the filtering membrane
module 200 within the frame structure 100 which might occur during the aeration
cleaning process can be minimized, and thus both the damage of the filtering
membrane module 200 and the separation of the filtering membrane module 200 from
the frame structure 100 both of which might be caused due to the relative vibration can

be prevented.



WO 2014/104779

[Claim 1]

[Claim 2]

[Claim 3]

[Claim 4]

[Claim 5]

13
PCT/KR2013/012251

Claims
A filtering apparatus comprising:
a frame structure; and
a filtering membrane module installed in the frame structure,
wherein the frame structure comprises a cross bar,
the filtering membrane module comprises:
a header having a collecting space; and
a filtering membrane which is in fluid communication with the
collecting space of the header,
the filtering membrane module is inserted in the frame structure in such
a manner that a longitudinal direction of the header is perpendicular to
a longitudinal direction of the cross bar,
the cross bar comprises a first rib protruding in parallel with the lon-
gitudinal direction of the header,
the header comprises a receiver having a through-hole into which the
first rib is inserted, and
the filtering apparatus further comprises a stopper fastened to an end of
the first rib passing through the through-hole so as to prevent the
filtering membrane module from being separated from the frame
structure.
The filtering apparatus of claim 1, wherein the stopper comprises a
second rib inserted into the through-hole of the receiver.
The filtering apparatus of claim 1, wherein a first hole is formed on the
end of the first rib passing through the through-hole,
the stopper has a second hole corresponding to the first hole, and
the first rib and the stopper are fastened together with a bolt and a nut,
the bolt passing through the first and second holes and screwing into
the nut.
The filtering apparatus of claim 1, wherein the cross bar comprises a
plurality of first ribs,
the filtering apparatus comprises a plurality of filtering membrane
modules,
each of the filtering membrane modules comprises the receiver,
each of the first ribs is inserted into the through-hole of the each
receiver respectively, and
the stopper is fastened to at least two of the first ribs.

The filtering apparatus of claim 4, wherein the stopper comprises a
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plurality of second ribs, and each of the second ribs is inserted into the
through-hole of the each receiver respectively.

The filtering apparatus of claim 5, wherein the cross bar further
comprises a first protrusion between the first ribs, and the stopper

further comprises a second protrusion between the second ribs.
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