1 A1 |0 00 0 0O OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization Vd”Ij

International Bureau

(43) International Publication Date
18 January 2007 (18.01.2007)

) IO O T O O

(10) International Publication Number

WO 2007/007931 Al

(51) International Patent Classification:
BO1D 65/02 (2006.01)

(21) International Application Number:
PCT/KR2005/002745

(22) International Filing Date: 19 August 2005 (19.08.2005)
(25) Filing Language: Korean
(26) Publication Language: English

(30) Priority Data:

10-2005-0062378 11 July 2005 (11.07.2005) KR
10-2005-0070562 2 August 2005 (02.08.2005) KR
10-2005-0074024 12 August 2005 (12.08.2005) KR
(71) Applicant (for all designated States except US):

YUNECO DEVELOPMENT CO., LTD. [KR/KR],
627-7 Pajang-dong, Jangan-gu, Suwon-si, Gyeonggi-do
440-290 (KR).

(72) Inventor; and

(75) Inventor/Applicant (for US only): KIM, Sung-Yun
[KR/KR]; 136-606 Suwon Hanil Town Apt., 881,
Jowon-dong, Jangan-gu, Suwon-si, Gyeonggi-do 440-200
(KR).

(74) Agents: LEE, Sang-Yong et al.; 4F., Byukcheon Bldg.,
1597-5 Seocho-dong, Seocho-gu, Seoul 137-876 (KR).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KP,KZ,L.C,LK, LR, LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO, NZ, OM,
PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SM,
SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
YU, ZA, 7ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

Fortwo-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: APPARATUS AND SYSTEM FOR FILTERING WATER FOR PURIFICATION

82
] ol
20 81 31 30

¢7) (57) Abstract: Disclosed are an apparatus and a system for filtering water for purification including a filter case having an inflow
@\ port formed in a lower end thereof; at least one filter membrane installed aslant toward a flow direction of water running from a
lower portion of the filter case to an upper portion of the filter case; and an injection unit for ejecting the filtered water toward
an upper surface of the filter membrane to detach pollutants attached to a lower surface of the filter membrane, wherein the water
containing the pollutants flows through the inflow port into the filter case, and then is filtered through the filter membrane and
discharged through the open upper side during a filtering operation, and wherein pollutants accumulated on the lower portion of the
filter membrane are discharged through the inflow port to the outside during an operation for discharging the pollutants.

iy
—

0

07/

—

WO 2



WO 2007/007931 PCT/KR2005/002745

Description
APPARATUS AND SYSTEM FOR FILTERING WATER FOR

PURIFICATION
Technical Field

[1] The present invention relates to an apparatus and a system for filtering water for pu-
rification, and more particularly to an apparatus and a system for filtering water for pu-
rification capable of effectively removing precipitated or deposited sludges present in

water bodies of closed water areas such as ponds.

Background Art

[2] Generally, continuous inflow water runs short or hardly exists in most closed water
areas such as naturally or artificially created reservoirs or ponds. If an increase of
spontaneously occurring pollutants and pollutants flowing in from the outside exceeds
a natural self-purification capacity in a water body of such a closed water area itself,
the water is severely polluted, resulting in accumulation of various precipitated or
deposited sludges on a bottom of a pond.

[3] Since the accumulated pollutants become decayed or rise to the water surface as
time passes, they have bad smells, contaminate water, and also destroy the scenic
beauty. Accordingly, there has been an absolute demand for continuously removing the
precipitated or deposited sludge.

[4] The conventional method for removing precipitated or deposited sludge includes a
method for draining out water from a related water area and dredging the water area, a
method for exhausting out water of a related water area using a suction apparatus, etc.
However, these methods have disadvantages that they require enormous manpower,
time and cost, and pollutants should be also periodically removed therefrom since they
are increasingly accumulated again as time passes.

[5] As other conventional methods, there have been attempts to remove precipitates by
adding chemical medicines or injecting air in water to float the precipitates. However,
the method has disadvantages that its efficiency of removing pollutants is significantly
low if a water area is very wide, and it is very uneconomical since an apparatus for
injecting chemicals and air and an apparatus for removing floating materials should be
installed additionally.

[6] Considering the above contexts, there has been proposed an apparatus for collecting
sludge at all times to purify water of a closed water area. According to such an
apparatus, a plurality of intakes are installed in a bottom of a pond, and then connected
with an apparatus for purifying water through an underground piping. Accordingly, the

apparatus purifies water by sucking precipitates along with water through the intakes at
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all times.

However, the above apparatus also has a problem that, since sludge is sucked along
with water through intakes having a narrow diameter, the sludge can be removed in an
adjacent region of the intakes but not removed in a remote region from the intakes. In
order to solve the problem, a large number of intakes may be installed in a bottom of a
pond, but this is very uneconomical, and, in particular, may severely damage water
landscapes.

Also, the filtered pollutants or sludge is intactly deposited on a sand layer in a
bottom of a pond since the conventional system for purifying water employs a so-
called "downward" filtration method in which a contaminated water is filtered by
percolating into a basal layer. Accordingly, the bottom of the purified water area may
be contaminated seriously, which causes bad smells or destroys water landscapes. In
addition, if water is forced to flow backward for the purpose of periodically removing
deposited pollutants, the purified water area is more severely contaminated while the
deposited pollutants or sludge rises to the water surface of a pond, and its removal
efficiency is significantly reduced, as well as this method is very uneconomical since a
large amount of water is used for removing the sludge.

An automatic multi-layerd pressure filter has been used as another example of the
conventional methods known in the art. According to an operation of the filter, if a
mixing water of sludges sucked by a pump flows through an upper portion of the filter,
water flows downward through filter layers by a hydraulic pressure, and simul-
taneously pollutant materials are filtered by the filter layers. In this case, a filtration
efficiency is reduced since pollutant materials close the filter layers as the pollutant
materials continues to be filtered, and therefore a large amount of water is also used
since water is forced to flow backward so as to remove the pollutant materials.

For such a filtration apparatus, the filter layers can not be washed while filtering the
water. Accordingly, if the filter layers are closed by pollutant materials such as sludges
and so on, they should be washed with a backwashing operation after a filtration

operation is suspended.

Disclosure of Invention

Technical Problem

Accordingly, the present invention is designed to solve the problems of the prior art,
and therefore it is an object of the present invention to provide a system for filtering
water for purification using a sludge intake apparatus capable of effectively removing
sludges deposited in water from a broader region of a closed water area.

It is another object of the present invention to provide an apparatus for filtering
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water for purification capable of effectively removing sludges or pollutants present in
water without contaminating water of purified water areas by using an upflow filtration
method having a rotary multi-layer structure.

It is still another object of the present invention to provide an apparatus for filtering
water for purification capable of preventing filter membranes from being closed by
pollutants such as sludges, etc. by continuously washing a filter membrane together
with filtering water.

It is yet another object of the present invention to provide a system for filtering

water for purification using such an apparatus.

Technical Solution

In order to accomplish the above object, the present invention provides an apparatus
for filtering water for purification including a filter case having an inflow port formed
in a lower end thereof and whose upper side is open; at least one filter membrane
installed aslant toward a flow direction of water running from a lower portion of the
filter case to an upper portion of the filter case so that an upper space and a lower space
can be separated in the inside of the filter case; and an injection unit for ejecting the
water, filtered by the filter membrane, toward an upper surface of the filter membrane
to detach pollutants attached to a lower surface of the filter membrane, wherein the
water containing the pollutants flows through the inflow port into the filter case, and
then is filtered through the filter membrane and discharged through the open upper side
during a filtering operation, and wherein pollutants accumulated on the lower portion
of the filter membrane are discharged through the inflow port to the outside during a
pollutant discharging operation.

Preferably, the apparatus for filtering water for purification further includes an
auxiliary drain pipe for draining the pollutants accumulated in a concentration zone
(S2) between the filter membranes.

Preferably, the filter membrane has a form of an erect cone. In this case, the
apparatus for filtering water for purification further includes drain rings installed along
an edge of an outer circumferential end of the filter membranes to be communicated
with the auxiliary drain pipe and having a plurality of drain holes formed for draining
pollutants of the concentration zone (S2).

As an alternative, the filter membrane has a form of an inverted cone. In this case, a
discharge hole is apically formed in a central region of the lowest filter membrane, and
an end of the auxiliary drain pipe is connected to the discharge hole.

According to the present invention, the injection unit includes a plurality of
injection pipes rotationally installed in an upper portion of the filter membrane and

having a plurality of nozzles formed for ejecting water toward the filter membrane,
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wherein the nozzles are formed to be inclined aslant in one direction toward the filter
membrane.

More preferably, the injection unit includes an intake piping connected to the filter
case to intake water of a purification zone (S3) filtered through the filter membrane; an
injection piping extended to an upper portion of a filter membrane inside the filter
case; a pump for applying a driving force so that water sucked through the intake
piping can flow into the injection piping; and a rotary connection unit for rotationally
coupling the injection pipe with an end of the injection piping.

According to another embodiment of the present invention, provided is an apparatus
for filtering water for purification including a closed housing having an inflow port
formed in a lower end thereof and an outlet formed in an upper surface thereof; at least
one filter membrane installed aslant toward a flow direction of water running from a
lower portion of the housing to an upper portion of the housing so that an upper space
and a lower space can be separated in the inside of the housing; and an injection unit
for ejecting the water, filtered by the filter membrane, toward an upper surface of the
filter membrane to detach pollutants attached to a lower surface of the filter membrane,
wherein the water containing the pollutants flows through the inflow port into the
housing to be filtered through the filter membrane, and then discharged through the
outlet during a filtering operation, and wherein pollutants accumulated on the lower
portion of the filter membrane are discharged through the inflow port to the outside
during a pollutant discharging operation.

According to still another embodiment of the present invention, provided is a
system for filtering water for purification including a first pump; an intake piping for
sucking sludges along with water from a lower water area using a driving force of the
first pump; a plurality of intake members whose ends are coupled to be communicated
with the intake piping and also rotationally installed in the center of the coupling unit
inside a collection orifice formed in a bottom of the lower water area, and having a
plurality of intake holes formed for sucking water and sludges inside the collection
orifice; a filter case having an inflow port formed for influxing the water and the
sludges influxed through the intake piping in a lower end thereof and whose upper side
is open; at least one filter membrane installed aslant toward a flow direction of water
running from a lower portion of the filter case to an upper portion of the filter case so
that an upper space and a lower space can be separated in the inside of the filter case;
and an injection unit for ejecting the water, filtered by the filter membrane, toward an
upper surface of the filter membrane to detach pollutants attached to a lower surface of
the filter membrane, wherein the water containing the pollutants flows through the
inflow port into the filter case, and then is filtered through the filter membrane and

discharged through the open upper side during a filtering operation, and wherein



WO 2007/007931 PCT/KR2005/002745

[24]

[25]

[26]

[27]

[28]

[29]

[30]

pollutants accumulated on the lower portion of the filter membrane are discharged
through the inflow port to the outside during a pollutant discharging operation.

Preferably, the intake members are hollow cylindrical pipes, and the intake holes
are formed to be inclined aslant in one direction toward the intake member.

More preferably, the system for filtering water for purification of the present
invention includes a coupling member coupled with an end of the intake member and
also rotationally coupled with the intake piping so that the intake member can be com-
municated with the intake piping; and a rotary connection unit interposed between the
coupling member and the intake piping to be rotationally coupled with each other.

According to yet another embodiment of the present invention, provided is a system
for filtering water for purification including a first pump; an intake piping for sucking
sludges along with water from a lower water area using a driving force of the first
pump; a plurality of intake members whose ends are coupled to be communicated with
the intake piping and also rotationally installed in the center of the coupling unit inside
a collection orifice formed in a bottom of the lower water area, and having a plurality
of intake holes formed for sucking water and sludges inside the collection orifice; a
closed housing having an inflow port formed for influxing the water and the sludges
influxed through the intake piping in a lower end thereof, and an outlet formed in an
upper surface thereof; at least one filter membrane installed aslant toward a flow
direction of water running from a lower portion of the housing to an upper portion of
the housing so that an upper space and a lower space can be separated in the inside of
the housing; and an injection unit for ejecting the water, filtered by the filter
membrane, toward an upper surface of the filter membrane to detach pollutants
attached to a lower surface of the filter membrane, wherein the water containing the
pollutants flows through the inflow port into the housing to be filtered through the
filter membrane, and then discharged through the outlet during a filtering operation,
and wherein pollutants accumulated on the lower portion of the filter membrane are
discharged through the inflow port to the outside during a pollutant discharging

operation.

Brief Description of the Drawings

Fig. 1 is a schematic view showing a system for filtering water for purification
according to a preferred embodiment of the present invention.

Fig. 2 is a cross-sectional view schematically showing a sludge intake apparatus in
a system for filtering water for purification according to a preferred embodiment of the
present invention.

Fig. 3 is a plane view schematically showing a sludge intake apparatus in the
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system for filtering water for purification according to the preferred embodiment of the
present invention.

Fig. 4 is a cross-sectional view schematically showing a coupling unit in the sludge
intake apparatus of a system for filtering water for purification according to the
preferred embodiment of the present invention.

Fig. 5 is a side view schematically showing the system for filtering water for pu-
rification according to the preferred embodiment of the present invention.

Fig. 6 is a cross-sectional view taken along a line III-IIT' of Fig. 5.

Fig. 7 is a cross-sectional view schematically showing an injection unit and a rotary
connection unit in the system for filtering water for purification according to the prefer
red embodiment of the present invention.

Fig. 8 is a schematic view showing an apparatus for filtering water for purification
according to another preferred embodiment of the present invention.

Fig. 9 is a cross-sectional view schematically showing an apparatus for filtering
water for purification according to another preferred embodiment of the present
invention.

Fig. 10 is a cross-sectional view schematically showing an apparatus for filtering
water for purification according to another preferred embodiment of the present
invention.

Fig. 11 is a cross-sectional view schematically showing an apparatus for filtering
water for purification according to another preferred embodiment of the present
invention.

Best Mode for Carrying Out the Invention

Fig. 1 shows a schematic configuration of a system for filtering water for pu-
rification according to a preferred embodiment of the present invention.

Referring to Fig. 1, the system for filtering water for purification of the present
invention is installed in closed water areas, for example ponds. The ponds may be
classified into a lower water area 100 containing most of water and having a relatively
lower water surface, an upper water area or a purified water area 200 positioned in a
partial region having a relatively higher water surface than the lower water area 100.
The upper water area 200 and the lower water area 100 are connected with each other
by a stepped water area 300 present between them, and the water flows from the upper
water area 200 to the lower water area 100.

The system for filtering water for purification according to the present invention
includes a plurality of sludge intake apparatuses 10 installed in the lower water area
100, and a water filtering apparatus 40, which filters sludges sucked by the sludge

intake apparatus 10.
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A plurality of the sludge intake apparatuses 10 may be installed spaced apart from a
bottom of the pond, and the interval and number of the sludge intake apparatuses 10
are suitably selected according to a pollution level and a self-purification capacity of
water, a size of a water area, etc.

Figs. 2 and 3 show a more detailed configuration of the sludge intake apparatus 10
according to the preferred embodiment of the present invention. As shown in Figs. 2
and 3, a collection orifice 110 having a predetermined depth is formed in the bottom of
a pond, and a sludge intake apparatus 10 is installed inside the collection orifice 110.
The collection orifice 110 may be constructed by casting concrete or installing separate
structure.

Specifically, the sludge intake apparatus 10 includes a plurality of intake members
11, 11" that are rotationally installed inside the collection orifice 110 with being spaced
at a predetermined distance from a bottom of the collection orifice 110. Two sym-
metrically arranged intake members are illustrated in this embodiment, but the present
invention is not limited thereto, and the intake members may be arranged in three, four
or more.

Preferably, the intake members 11, 11' are hollow cylindrical pipes, and a plurality
of intake holes 12a, 12b are formed in side surfaces of the intake members 11, 11", It
goes without saying that cylindrical pipes as well as pipes having polygonal sections
may used as the intake members 11, 11'. According to the present invention, the intake
holes 12a, 12b are all formed in one direction (e.g., in a counterclockwise direction as
illustrated in this embodiment). This is for the purpose of rotating the intake members
11, 11" by means of the reaction generated when water and sludge are sucked through
the first and second intake holes 12a, 12b, as described later.

According to the preferred embodiment of the present invention, the intake holes
12a, 12b may be formed to be inclined obliquely along a circumferential direction of
the intake members 11, 11".

According to the preferred embodiment of the present invention, the intake holes
12a, 12b may be formed to be inclined obliquely along one direction to the intake
members 11, 11', and more preferably formed to be inclined aslant downward or
upward, for example at 45°. At this time, inclined angles of the intake holes may be
suitably selected so that the intake members 11, 11' can be rotated by reaction to
intake, considering an efficiency to intake sludges.

Also, one of ends of the intake members 11, 11'is coupled to be communicated
with an intake piping 20 connected with a pump 30 (see FIG. 1), wherein the intake
members 11, 11" are coupled to be rotatable based on a coupling portion of the intake
piping 20. According to the present invention, the intake members 11, 11' may be

coupled with the intake piping 20 by means of a rotary connection unit 13, as shown in
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FIG. 4. The intake members 11, 11' may be integrally formed, or integrated by means
of a coupling member 11a. In this case, the coupling member 11a may be rotationally
coupled with the intake piping 20.

The rotary connection unit 13 includes a bush 13a coupled with an end of the intake
piping 20 so that it can be communicated with the intake piping 30; and a rotary tube
13b coupled to be rotatable in the bush 13a and coupled to be communicated with an
end of the intake members 11, 11" or the coupling member 11a.

At the end of the rotary tube 13b, formed is a bracket 13c, which is then coupled
with a bracket 11b formed at the end of the coupling member 11a using a coupling
means such as a bolt 15a. Also at the end of the bush 13a, a bracket 13d may be
formed, which may be then coupled with a bracket 30a formed at the end of the intake
piping 20 using a bolt 15b.

A bearing 13e such as a sliding bearing is interposed, for example, between the
bush 13a and the rotary tube 13b so that the bush 13a and the rotary tube 13b can be
rotated against each other. In order to support the weight of the rotary tube 13b, an
additional bearing 13f may be preferably interposed at a lower end of the rotary tube
13b to smoothly support rotation of the rotary tube 13b.

More preferably, the rotary connection unit may be easily exchanged according to
damage of the bearing and expiration of a service life since it may be assembled or
dissembled as one part for the intake member and the intake piping.

Although the coupling between the intake member 11 and the intake piping 20 has
been described in detail in this embodiment, it should be understood that the present
invention is not limited to the embodiment, and any of the conventional configurations
may be applied if an intake member may be configured to be rotationally coupled with
the intake piping.

As shown in FIG. 2, a strainer 16 may be installed in an opening of the collection
orifice 110 formed on the intake members 11, 11' to cover the collection orifice 110.
The strainer 16 prevents the intake members 11, 11' from being damaged by collision
with stones, pebbles, or other relatively large foreign substances. Further, the strainer
16 may be covered up with pebbles on it, as shown in FIG. 3. In this case, the water
landscape may be naturally presented since the sludge intake apparatuses installed in
the bottom of the pond are not visually viewed from the outsides. Paving such a pebble
is no obstacle to water purification because pollutants and sludge in water may flow in
through gaps between the pebbles. Rather, an efficiency of purifying water may be
improved due to decomposition of the pollutants and the sludge by microorganisms
living in surfaces of the pebbles.

More preferably, relatively large stones or pebbles are laid high to create humps

among a plurality of sludge intake apparatuses installed in the bottom of the pond, and
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therefore pollutants or sludge is naturally induced into the collection orifice 110 of the
sludge intake apparatus.

Referring to Figs. 1 and 2 again, a first pump 30 is connected pipe by pipe with a
water filtering apparatus 40 for filtering and separating the introduced sludges, and the
apparatus for filtering water for purification 40 forces the water, from which the
sludges are filtered and separated, to flow into an upper water area 200.

Referring to FIG. 5 showing a detailed configuration of the water filtering apparatus
40 according to the present invention, the water filtering apparatus includes a filter
case 41 composed of a cylindrical body unit 41a and a hopper-type concentration unit
41b. The concentration unit 41b takes the form of a hopper, and therefore it is arranged
so that sludges or pollutants filtered in the filter case 41 can be easily discharged, as
described later.

Preferably, the filter case 41 may be integrally manufactured into a cylindrical
stainless steel container and so on, and otherwise constructed using construction
materials such as concrete, etc.

At a bottom of the filter case 41, an inflow port 22a is formed, to which an end of a
transfer piping 22 connected with the first pump 30 is connected. Also, an upper end of
the filter case 41 is open, in which a strainer 42 having through holes is then installed,
and small pebbles and a sand layer which may plant and cultivate aquatic plants are,
for example, provided on the strainer 42. According to this embodiment, the filter case
41 is preferably installed into the soil in a lower portion of the purified water area 200,
as shown in Fig. 1.

More preferably, an access port 42a closed with a cover 43 may be installed in the
strainer 42. The access port 42a may be realized by cutting a part of the strainer 42 to
mount and dismount the strainer 42, and workers may enter into the filter case 41 after
they remove off the cover 43 and the access port 42a if apparatuses installed inside the
filter case 41 need repair or maintenance.

According to the present invention, at least one filter membrane 44, 45 is installed
inside the filter case 41 so that it can filter contaminated water. Preferably, the filter
membrane 44, 45 is installed aslant toward a flow direction of water running from a
lower portion to an upper portion, as shown in Fig. 5. More preferably, the filter
membrane 44, 45 may have a form of an erect cone with sloping sides. If the filter
membranes are inclined aslant, they may be prevented from being closed since their
filtration surface area may be increased, as well as the pollutants may be easily
detached from the filter membranes.

The filter membranes 44, 45 may be arranged by combining a plurality of meshes
having minute pores. Filtration may sequentially arise in each layer by preferably

stacking meshes having different mesh numbers in every layer, more preferably
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meshes whose numbers can gradually increase from lower portions to upper portions
of the filter membranes 44, 45. Usually, the filter membranes 44, 45 may be made up
of stainless steel, synthetic resins or fibers. However, configurations and materials of
the filter membranes are not limited to the above, and conventional filter membranes
made of various materials may be used for filtering water.

The filter membranes 44, 45 are installed so that their upper spaces and their lower
spaces can be separated from each other, and, in an inner circumferential surface of the
filter case 41, ring-shaped support brackets 46, to which outer circumferential ends of
the filter membranes 44, 45 may be fixed, are preferably installed.

According to the configuration as described above, a plurality of concentration
zones are formed in lower portions of the filter membranes 44, 45, and between the
filter membranes 44, 45. In the embodiment as shown in Fig. 5, a first concentration
zone (S1) is formed beneath the first filter membrane 44, a second concentration zone
(S2) is formed between the first filter membrane 44 and the second filter membrane 45,
and a purification zone (S3) is formed in an upper portion of the top filter membrane
45. Preferably, the filter membranes 44, 45 are arranged so that an upper filter
membrane can have the minuter pores than a lower filter membrane. Accordingly,
when the contaminated water is sequentially filtered through the filter membranes, the
lower concentration zone contains the larger sludges or pollutants, and the water where
the pollutants are filtered off flows upward through the purification zone (S3) into the
purified water area 200.

According to the present invention, in an upper portion of the filter membranes 44,
45 are mounted injection units for detaching the sludges or pollutants attached in lower
surfaces of the filter membranes downward.

The injection units include a plurality of injection pipes 50 rotationally installed in
upper portions of the filter membranes 44, 45 to eject water.

The injection pipes 50 are supplied with water by a driving force of a second pump
60.

The second pump 60 is connected with an intake piping 24 for sucking the filtered
water, present in the purification zone (S3), through an inlet 24a inside the filter case
41, and also connected with an injection piping 26 for supplying the introduced water
into the filter case 41 again, as shown in Fig. 1. The injection piping 26 is extended
from the second pump 60 to upper portions of the filter membranes 44, 45.

Referring to Figs. 6 and 7 showing detailed configurations of the injection pipe 50,
a plurality of the injection pipes 50 whose ends are communicated with the injection
piping 26 are supplied with water from the injection piping 26, and rotationally
connected to the injection piping 26 in the center of the coupling unit.

The injection pipe 50 is preferably installed aslant along its shape to be adjacent to
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upper surfaces of the filter membranes 44, 45. Also, a plurality of nozzles 50a for
ejecting water toward the filter membranes 44, 45 are formed in the injection pipes 50,
wherein the nozzles 50a are formed toward the filter membranes 44, 45 at an aslant
angle, preferably at 45°, indicating that the injection pipes 50 are rotated by reaction
generated when water is ejected through the nozzles 50a, as described later. Inclined
angles of the nozzles may be suitably selected so that the injection pipes can be rotated
by reaction to ejection, considering their efficiency. Also, the nozzles 50a may be
formed into conventional through holes, or have a form of nozzle.

As described above, the injection pipes 50 are rotationally coupled to the injection
piping 26 in the center of a coupling unit, which is accomplished using a rotary
connection unit 70 as shown in Fig. 7.

The injection pipes 50 may be integrally formed, or integrally coupled by a
coupling member 51. In this case, the coupling member 51 may be rotationally coupled
with the injection piping 26.

The rotary connection unit 70 includes a bush 71 coupled to be communicated with
an end of the injection piping 26; and a rotary tube 72 rotationally coupled in the bush
71 and coupled to be communicated with an end of the injection pipe 50 or the
coupling member 51.

At an end of the rotary tube 72, a bracket 73 is formed, which is coupled with a
bracket 75 formed at an end of the coupling member 51 using a coupling member such
as a bolt 74. At an end of the bush 71, a bracket 76 is also formed, which may be
coupled with a bracket 78 formed at an end of the injection piping 26 using a bolt 77.

Bearings 79a, 79b are interposed between the bush 71 and the rotary tube 72 to
facilitate their smooth rotation.

More preferably, the rotary connection unit may be easily exchanged according to
damage of the bearings and expiration of a service life since the intake member and the
intake piping may be assembled or dissembled as one of parts.

It should be understood that, although the coupling between the injection pipe 50
and the injection piping 26 has been described in detail in this embodiment, the present
invention is not limited thereto, and any conventional configurations may be applied if
the injection pipe may be arranged to be rotationally coupled with an intake piping.

The size and number of the injection pipe 50 are not limited to the above, and may
be suitably selected according to size, number and filtering capacity of the filter
membrane.

Meanwhile, pollutants concentrated in the inside of the filter case 41 are discharged
through a transfer piping 22 connected to an end of the filter case 41, wherein the
transfer piping 22 is connected with a main drain pipe 27 connected with the first

pump 30. Accordingly, the pollutants sucked through the transfer piping 22 by a
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driving force of the first pump 30 flow through the main drain pipe 27, and then are
discharged through an outer discharge pipe 28 to the outside.

According to the present invention, the water filtering apparatus also includes an
auxiliary drain pipe 29 for discharging the pollutants, concentrated in the concentration
zone (S2) between the filter membranes 44, 45, to the outside. The auxiliary drain pipe
29 is connected between the concentration zone (S2), formed between the filter
membranes 44, 45, and the main drain pipe 27 to discharge pollutants using a driving
force of the first pump 30. Preferably, the auxiliary drain pipe 29 is extended right
above to a lower end of a first filter membrane 44.

More preferably, drain rings 52 installed along a lower edge of the filter membrane
are provided in the concentration zone (S2). The drain rings 52 are pipes connected
with the auxiliary drain pipe 29, and have a plurality of drain holes (Not shown)
formed therein. Accordingly, the contaminated water in the concentration zone (S2)
may be discharged through the drain holes. The pollutants, deposited or sliding down
along upper surfaces of the filter membranes, may be effectively discharged from a
wide region by installing the drain rings 52 along a lower circumferential edge of the
filter membrane.

A configuration of the illustrated drain pipe is just an example for simply con-
structing a piping, but the present invention is not limited thereto, and the drain pipe
may be arranged as a different path from an intake piping and a transfer piping.

Preferably, draining timing may be determined by a concentration sensor 53
provided in at least one of the concentration zones (S1, S2) by measuring a con-
centration of the pollutants in water.

The water filtering apparatus of the present invention may by installed right beneath
the purified water area 200, as shown in Fig. 1. In this case, various aquatic plants of
the purified water area 200 may be created on the water filtering apparatus to maintain
natural landscapes intact.

In Fig. 1, reference numerals 81, 82, 83, 84, 85 indicate valves, respectively. Such
valves select a flow path of water for filtration and a flow path of water for discharging
pollutants by selectively opening or closing each pipe channel.

Although pipings between an intake unit and a pump, and between an intake unit
and the water filtering apparatus have been described in detail in this specification and
illustrated in the accompanying drawing, the pipings between them may be modified
and exchanged without departing from the spirit and scope of the invention. For
example, a plurality of pumps may be also used for various usages, respectively.

Hereinafter, an operation of a system for filtering water for purification according to
the present invention configured as mentioned above will be described in detail, as

follows.
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For operating the water filtering system of the present invention, the first pump 30
is firstly driven to suck sludges together with water in the lower water area 100
through the intake piping 20. At this time, the valves 81, 83 remain opened, and the
valves 82, 84, 85 remain closed.

A suction force by the pump 30 is transmitted to the intake members 11, 11' com-
municated with the intake piping 20, and therefore water and sludges are sucked
through the first and second intake holes 12a, 12b of the intake members 11, 11'. At
this time, the intake members 11, 11" are rotated as illustrated in Fig. 3, for example
counterclockwise by reaction generated when the water and the sludges are sucked
since the first and second intake holes 12a, 12b are formed all in one direction. The
size and length of the intake members 11, 11" are preferably suitably selected
considering a rotation force by the reaction as described above.

Such a rotation of the intake members 11, 11' prevents sludges from being
deposited, and simultaneously is forced to effectively suck more sludges from a wider
region since they effectively suck the deposited sludges without floating the deposited
sludges around the collection orifice 110.

A mixing water of sludges sucked through the intake piping 20 into the inflow port
31 of the first pump 30 is discharged into an outlet 32 of the first pump 30, and then
flows through the transfer piping 22 into the filter case 41 of the water filtering
apparatus 40.

Then, the mixing water of sludges sucked through the inflow port 22a in the lower
end of the filter case 41 is filtered through the first filter membrane 44. At this time,
the filtered sludge pollutants are attached onto a lower surface of the first filter
membrane 44, and the water flows through the first filter membrane 44 into a second
filter membrane 45. Preferably, relatively larger pollutant particles are filtered through
the first filter membrane 44.

Next, smaller pollutants are filtered in the same manner as described above while
the mixing water of sludges flows upward through the second filter membrane 45.

The clean water, purified through a plurality of the filter membranes in the same
manner as described above, is collected in the purification zone (S3) and ejected
through pebbles and a sand layer on the filter membranes into the purified water area
200, and then flows along the stepped water area 300 into the lower water area 100.
Although this embodiment shows that the water filtering apparatus is buried right
beneath the purified water area 200, the filtered water separated by the water filtering
apparatus may flow into the purified water area 200 via a separate path as another al-
ternative.

According to the present invention, the filter membranes are washed by operating

an injection unit and simultaneously filtering water for purification in the same manner
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as described above.

Specifically, some of the water collected in the purification zone (S3) through a
plurality of the filter membranes 44, 45 is sucked through an inlet 24a into the intake
piping 24, and then supplied through the injection piping 26 into the filter case 41
using a driving force of the second pump 60.

The water supplied through the injection piping 26 flows into the injection pipe 50
rotationally connected to an end thereof, and then is ejected through nozzles 50a. At
this time, the nozzles 50a are inclined aslant toward the filter membranes 44, 45, and
therefore the water ejected from the nozzles 50a collides with the filter membranes 44,
45. Accordingly, the sludge pollutants, attached onto the lower surfaces of the filter
membranes 44, 45, are detached by the ejected water, and then slide downward, as
described above.

In addition, the nozzles 50a are formed aslant in one direction (i.e., a counter-
clockwise direction) toward a side of the injection pipe 50, and therefore the injection
pipes 50 are rotated as described in Fig. 6, for example clockwise by reaction to
injection pressure of the water. As a result, the injection pipes 50 eject water while
they are rotated adjacent to upper surfaces of the filter membranes 44, 45, and
therefore the sludges attached onto the lower surfaces of the filter membranes may be
detached therefrom.

If a process for filtering a mixing water of sludges proceeds in this manner, an
additional amount of pollutants are accumulated and concentrated in the concentration
zones (S1, S2). If the second filter membrane 45 filters smaller particles than the first
filter membrane 44, a concentration of pollutants in the first concentration zone (S1)
will be higher than that of pollutants in the second concentration zone (S2).

If the concentration of the pollutants increases in the concentration zones (S1, S2),
this condition may be preferably measured by a concentration sensor, and then
informed to workers. If the concentration of the pollutants exceeds a predetermined
reference value, water is drained manually or automatically. As an alternative, the con-
centration sensor may be exchanged with a pressure sensor. If the concentration of the
pollutants increases and some of the filter membranes are closed, a filtration head (a
hydraulic pressure) increases in the concentration zones, and then the pressure sensor
may sense such a pressure change to transmit signals to a control unit (Not shown). In
the present invention, it should be understood that the sensors, including the con-
centration sensor and the pressure sensor, are referred to as a unit for sensing physical
changes generated when a concentration of the pollutants increases in the con-
centration zones.

For the operation of draining water, the valves 82, 84, 85 are opened and the valves
81, 83 are closed.
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In such a state, if the first pump 30 is driven, water flows backward to drain water
in the filter case 41 through the transfer piping 22 and the main drain pipe 27. As a
result, the pollutants accumulated in the first concentration zone (S1) are discharged
through the transfer piping 22, and the pollutants accumulated in the second con-
centration zone (S2) between the filter membranes flow through drain holes of the
drain ring 52, and then discharged through an auxiliary drain pipe 29 into the main
drain pipe 27. At this time, since the injection unit continues to be driven for a pre-
determined time, some of pollutants attached onto the lower surfaces of the filter
membranes 44, 45 are also detached by the ejected water, resulting in accelerated
drainage.

Subsequently, the drained pollutants are completely discharged through an outer
discharge pipe 28 to the outside.

Fig. 8 shows a system for filtering water for purification using an upflow filtration
method having a rotary multi-layer structure according to another preferred
embodiment of the present invention. Here, the same reference numerals as in the
above drawing represent the same members.

The water filtering system of this embodiment includes a plurality of sludge intake
apparatuses 10 installed inside the lower water area 100. A configuration of the sludge
intake apparatuses 10 is omitted since it is the same as described above.

The mixing water of sludges flowing into a first pump 130 along the intake piping
20 flows into a water filtering apparatus 140 along a transfer piping 122 connected to
the first pump 130. The water filtering apparatus 140 of this embodiment may be inde-
pendently mounted in separate locations such as an apparatus room instead of being
installed beneath the ground.

Referring to Fig. 9 showing a detailed configuration of the water filtering apparatus
140, the water filtering apparatus includes a closed housing 141, and a plurality of
filter membranes 144, 145 installed inside the housing 141.

In a bottom of the housing 141, an inflow port 142 is formed, to which an end of a
transfer piping 122 connected with the first pump 130 is connected. At an upper end of
the housing 141, an outlet 143 is also formed, to which a circulation piping 124 is
connected to supply the filtered water into the purified water area 200 through the
circulation piping 124.

At least one access port 147 is also formed inside the housing 141, and workers
may enter the housing 141 through the access port 147 if apparatuses installed inside
the housing 141 need maintenance or repair.

In the embodiment as described above, filter membranes 144, 145 are installed
aslant toward a flow direction of water running from a lower portion to an upper

portion in the inside of the housing 141, and more preferably may have a form of an
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erect cone with sloping sides. A configuration of the filter membrane 144, 145 is
omitted since it is the same as described above.

The filter membranes 144, 145 are installed so that an upper space and a lower
space can be separated from each other in the inside thereof, and, in an inner circum-
ferential surface of the housing 141, ring-shaped support brackets 146, to which lower
circumferential portions of the filter membranes 144, 145 may be fixed, are preferably
installed.

According to such a configuration, a plurality of concentration zones are formed in
lower portions of the filter membranes 144, 145, and between the filter membranes
144, 145. That is, a first concentration zone (S1) is formed beneath a first filter
membrane 144, a second concentration zone (S2) is formed between the first filter
membrane 144 and a second filter membrane 145, and a purification zone (S3) is
formed in an upper portion of the top filter membrane 145. Preferably, the filter
membranes 44, 45 are arranged so that an upper filter membrane can have the minuter
pores than a lower filter membrane. Accordingly, when the contaminated water is se-
quentially filtered through the filter membranes, the lower concentration zone contains
larger sludges or pollutants, and the water where the pollutants are filtered off flows
upward through the purification zone (S3) into the purified water area 200.

According to the present invention, in an upper portion of the filter membranes 144,
145, injection units for detaching the sludges or pollutants attached in lower surfaces of
the filter membranes downward are mounted.

The injection units include a plurality of injection pipes 150 rotationally installed in
upper portions of the filter membranes 144, 145 to eject water, and a second pump 160
for supplying water into the injection pipe 150.

As described in Fig. 9, the second pump 160 is installed on an injection piping 126
arranged to be connected between the circulation piping 124 and the housing 141, and
therefore the second pump 160 sucks some of the water flowing through the circulation
piping 124 to supply the introduced water into the housing 141.

The injection pipes 150 whose ends are communicated with the injection piping 126
are supplied with water from the injection piping 126, and rotationally connected to the
injection piping 126 in the center of the coupling unit using a rotary connection unit
170. Configurations of the injection pipe 150 and the rotary connection unit 170 are
not described here in detail since they are the same as in the above embodiment.

Pollutants concentrated in the inside of the housing 141 are discharged through the
transfer piping 122 connected to a lower end of the housing 141, wherein the transfer
piping 122 is connected with the main drain pipe 127 connected with the first pump
130. Accordingly, the pollutants sucked through the transfer piping 122 by a driving

force of the first pump 130 flow along the main drain pipe 127, and then are
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discharged through an outer discharge pipe 128 to the outside.

Also, the concentration zone (S2) between the filter membranes 144, 145 is
provided with an auxiliary drain pipe 129 for discharging the concentrated pollutants to
the outside. The auxiliary drain pipe 129 is connected between the concentration zone
(S2), formed between the filter membranes 144, 145, and the main drain pipe 127 to
discharge pollutants using a driving force of the first pump 130.

More preferably, the concentration zone (S2) is provided with drain rings 152
installed along an edge of an outer circumferential end of the filter membrane. The
drain rings 152 are pipes connected with the auxiliary drain pipe 129, and have a
plurality of drain holes (Not shown) formed therein. Accordingly, the contaminated
water in the concentration zone (S2) may be discharged through the drain holes. The
pollutants, deposited or sliding down along upper surfaces of the filter membranes,
may be effectively discharged from a wide region by installing the drain rings 152 with
a ring shape along an edge of an outer circumferential end of the filter membrane.

Also, draining timing may be determined by a concentration sensor 153 provided in
at least one of the concentration zones (S1, S2) by measuring a concentration of the
pollutants in water.

In Fig. 8, the reference numerals 181, 182, 183, 184, 185, 186 indicate valves, re-
spectively. Although pipings between the intake unit and the pump, and between the
intake unit and the water filtering apparatus have been described in detail in this spec-
ification and the accompanying drawing, the pipings between them may be modified
and changed without departing from the spirit and scope of the invention. For example,
a plurality of pumps may be also used for separate applications.

For operating water filtering apparatus according to this embodiment, the first pump
130 is firstly driven to suck sludges and pollutants together with water through the
intake apparatus 10 and the intake piping 20 from the lower water area 100. At this
time, the valves 181, 183, 186 remain opened, and the valves 182, 184, 185 remain
closed.

The mixing water of sludges sucked through the intake piping 20 flows through the
transfer piping 122 into the filter case 141 of the water filtering apparatus 140.

Then, the mixing water of sludges sucked through the inflow port 142 at a lower en
d of the housing 141 is filtered through the first filter membrane 144. At this time, the
filtered sludge pollutants are attached onto a lower surface of the first filter membrane
144, and water flows through the first filter membrane 144 into the second filter
membrane 145. Preferably, relatively large pollutant particles are filtered through the
first filter membrane 144.

Next, smaller pollutant particles are filtered in the same manner as described above

while the mixing water of sludges flows upward through the second filter membrane
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manner as described above, is collected into the purification zone (S3), passed through
an outlet 143 of an upper portion of the housing 141, and then supplied through the
circulation piping 124 into the purified water area 200.

According to the present invention, filter membranes are washed by operating the
injection unit together with filtering water for purification in this manner.

Specifically, some of the water, filtered through a plurality of the filter membranes
144, 145 and supplied through the circulation piping 124, is supplied through the
injection piping 126 into the filter case 141 using a driving force of the second pump
160.

Subsequently, the water supplied through the injection piping 126 flows into the
injection pipe 150 rotationally connected to an end thereof, and then is ejected through
nozzles 150a. At this time, the nozzles 150a are inclined aslant toward the filter
membranes 144, 145, and therefore the water ejected from the nozzles 150a collides
with the filter membranes 144, 145. Accordingly, the sludge pollutants, attached onto
the lower surfaces of the filter membrane 144, 145, are detached by the ejected water,
and then slide downward, as described above.

In addition, the nozzles 150a are formed aslant in one direction (i.e., a counter-
clockwise direction) toward a side of the injection pipe 150, and therefore the injection
pipes 150 are rotated as shown in Fig. 6, for example rotated clockwise by reaction to
an injection pressure of the water. Accordingly, the injection pipes 150 eject water
while they rotate adjacent to upper surfaces of the filter membranes 144, 145, and
therefore the sludges attached onto the lower surfaces of the filter membranes may be
detached therefrom.

If a process for filtering a mixing water of sludges continue to be carried out in this
manner, an additional amount of pollutants are accumulated and concentrated in the
concentration zones (S1, S2). If the concentration of the pollutants increases in the
concentration zones (S1, S2), this condition may be preferably measured by the con-
centration sensor, and then informed to workers. If a concentration of the pollutants
exceeds a predetermined reference value, water is drained manually or automatically.

For the water draining work, the valves 182, 184, 185 are opened and the valves
181, 183, 186 are closed.

In such a state, if the first pump 130 is driven, water flows backward to drain water
through the transfer piping 122 and the main drain pipe 127 from the housing 141. As
a result, the pollutants accumulated in the first concentration zone (S1) are discharged
through the transfer piping 122, and the pollutants accumulated in the second con-

centration zone (S2) between the filter membranes flow through drain holes of the
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drain ring 152, and then discharged through the auxiliary drain pipe 129 into the main
drain pipe 127. At this time, since the injection unit continues to be driven for a pre-
determined time, some of pollutants attached onto the lower surfaces of the filter
membranes 144, 145 are also detached by the ejected water, resulting in accelerated
drainage.

Subsequently, the drained pollutants are completely discharged through the outer
discharge pipe 128 to the outside.

According to another embodiment of the present invention, the filter membranes
may be arranged in an inverted direction. Figs. 10 and 11 show an apparatus for
filtering water for purification having such an inverted configuration. In Figs. 10 and
11, the same reference numerals represent the same members having the same
functions as described in fig. 9.

Referring to Fig. 10, the water filtering apparatus of this embodiment includes a
filter case 41 composed of a cylindrical body unit 41a and a hopper-type concentration
unit 41b.

In the filter case 41, at least one filter membrane 244, 245 is installed aslant toward
a flow direction of water to filter the contaminated water, and the filter membranes
244, 245 preferably have a form of an inverted cone with sloping sides.

The filter membranes 244, 245 are installed so that upper and lower spaces of the
filter membranes 244, 245 can be separated from each other, and ring-shaped support
brackets 246, to which outer circumferential ends of the filter membranes 244, 245
may be fixed, are preferably installed on an inner circumferential surface of the filter
case 41.

According to the configuration as described above, a plurality of concentration
zones are formed in lower portions of the filter membranes 244, 245, and between the
filter membranes 244, 245. That is to say, a first concentration zone (S1) is formed
beneath the first filter membrane 244, a second concentration zone (S2) is formed
between the first filter membrane 244 and the second filter membrane 245, and a pu-
rification zone (S3) is formed in an upper portion of the top filter membrane 245.
Preferably, the filter membranes 244, 245 are arranged so that an upper filter
membrane can have the minuter pores than a lower filter membrane.

In an upper portion of the filter membranes 244, 245, injection units for detaching
the sludges or pollutants attached on surfaces of the filter membrane downward are
mounted, wherein the injection units include a plurality of injection pipes 250 ro-
tationally installed in upper portions of the filter membranes 244, 245 to eject water.
The injection pipes 250 are supplied with water by a driving force of the second pump
60 (see Fig. 1).

The second pump 60 is connected with an intake piping 24' for sucking the filtered
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water, present in the purification zone (S3) inside the filter case 41, and with an
injection piping 26' for supplying the introduced water into the filter case 41 again.
Preferably, an end of the intake piping 24' is extended right above to a central region of
the inverted filter membrane 244 to suck the filtered water. The injection piping 26' is
also extended from the second pump 60 to upper portions of the filter membranes 244,
245 inside the filter case 41.

A plurality of the injection pipes 250 whose ends are communicated with the
injection piping 26' are supplied with water from the injection piping 26', and ro-
tationally connected to the injection piping 26' in the center of the coupling unit.

The injection pipe 250 is preferably installed aslant along a shape thereof to be
adjacent to the upper surfaces of the filter membranes 244, 245. Also, a plurality of
nozzles 250a for ejecting water toward the filter membranes 244, 245 are formed in the
injection pipes 250, wherein the nozzles 250a are formed toward the filter membranes
244, 245 at an aslant angle, preferably at 45°.

The injection pipes 250 are rotationally coupled to the injection piping 26' in the
center of a coupling unit using a rotary connection unit 70, and a configuration of the
rotary connection unit 70 is omitted since it is the same as in the embodiment
described above.

The pollutants concentrated inside the filter case 41 are discharged through the
transfer piping 22 connected to a lower end thereof, wherein the transfer piping 22 is
connected with the main drain pipe 27 connected with the first pump 30. Accordingly,
the pollutants sucked through the transfer piping 22 by a driving force of the first pump
30 flow along the main drain pipe 27, and then are discharged through the outer
discharge pipe 28 to the outside.

According to this embodiment, the concentration zone (S2) between the filter
membranes 244, 245 is also provided with an auxiliary drain pipe 229 for discharging
the concentrated pollutants to the outside. The auxiliary drain pipe 229 is connected
between the concentration zone (S2), formed between the filter membranes 244, 245,
and the main drain pipe 27 to discharge pollutants using a driving force of the first
pump 30.

Preferably, a discharge hole 229a is apically formed in a central region of the lowest
filter membrane 244 having a form of an inverted cone, and an end of the auxiliary
drain pipe 229 is connected to the discharge hole 229a. Accordingly, the contaminated
water in the concentration zone (S2) may be discharged through the discharge hole
229a. The pollutants, which precipitate or slide down along an upper surface of the
filter membrane, may be effectively removed off by apically forming the discharge
hole 229a in a central region of the filter membrane.

Also, draining timing may be preferably determined by a concentration sensor 53
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provided in at least one of the concentration zones (S1, S2) by measuring a con-
centration of the pollutants in water.

Operation of the water filtering apparatus of this embodiment is not described in
detail since the operation is the same as described above, except that pollutants of the
concentration zone (S2) flow through the discharge hole 229a apically formed in a
central region of the inverted filter membrane 244, and then are discharged along the
auxiliary drain pipe 229.

Fig. 11 shows a configuration of an apparatus for filtering water for purification
according to another preferred embodiment of the present invention. In Fig. 11, the
same reference numerals represent the same members having the same functions as
described in the previous drawings.

The water filtering apparatus includes a closed housing 141, and a plurality of filter
membranes 344, 345 installed in the inside of the housing 141.

In the bottom of the housing 141, an inflow port 142 is formed, to which an end of a
transfer piping 122 connected with the first pump 130 (see Fig. 8) is connected. At an
upper end of the housing 141, an outlet 143 is also formed, to which the circulation
piping 124 is connected to supply the filtered water through the circulation piping 124
into the purified water area 200.

At the housing 141, at least one access port 147" is also formed, through which
workers may enter the housing 141 if apparatuses installed inside the housing 141 need
maintenance or repair.

In the embodiments as described above, the filter membranes 344, 345 are installed
aslant toward a flow direction of water running from a lower portion to an upper
portion in the housing 141, and the filter membranes 344, 345 more preferably may
have a form of an inverted cone with sloping sides.

The filter membranes 344, 345 are installed so that their upper spaces and their
lower spaces can be separated from each other, and, in an inner circumferential surface
of the filter case 141, ring-shaped support brackets 346, to which outer circumferential
ends of the filter membranes 344, 345 may be fixed, are preferably installed.

According to the configuration as described above, a plurality of concentration
zones are formed in lower portions of the filter membranes 344, 345, and between the
filter membranes 344, 345. That is to say, a first concentration zone (S1) is formed
beneath the first filter membrane 344, a second concentration zone (S2) is formed
between the first filter membrane 344 and the second filter membrane 345, and a pu-
rification zone (S3) is formed in an upper portion of the top filter membrane 345.

At an upper portion of the filter membranes 344, 345, injection units for detaching
the sludges or pollutants attached on surfaces of the filter membranes downward are

mounted.
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The injection units include a plurality of injection pipes 350 rotationally installed in
upper portions of the filter membranes 344, 345 to eject water.

The second pump 160 is installed on an injection piping 126 which connects the
circulation piping 124 with the housing 141 to suck some of the water flowing along
the circulation piping 124, and then supply the water into the housing 141.

The injection pipes 350 whose ends are communicated with the injection piping 126
are supplied with water from the injection piping 126, and rotationally connected to the
injection piping 126 in the center of the coupling unit using the rotary connection unit
170. Configurations of the injection pipe 350 and the rotary connection unit 170 are
not described here in detail since they are the same as in the above embodiment.

Pollutants concentrated in the inside of the housing 141 are discharged through the
transfer piping 122 connected to the lower end of the housing 141, wherein the transfer
piping 122 is connected withthe main drain pipe 127 connected with the first pump
130. Accordingly, the pollutants sucked through the transfer piping 122 flow along the
main drain pipe 127, and then are discharged through the outer discharge pipe 128 to
an outside using a driving force of the first pump 130.

Also, the concentration zone (S2) between the filter membranes 344, 345 is
provided with an auxiliary drain pipe 329 for discharging the concentrated pollutants to
an outside. The auxiliary drain pipe 329 is connected between the concentration zone
(S2), formed between the filter membranes 344, 345, and the main drain pipe 127 to
discharge pollutants using a driving force of the first pump 130.

Preferably, a discharge hole 329a is apically formed in a central region of the lowest
filter membrane 344 having a form of an inverted cone, and an end of the auxiliary
drain pipe 329 is connected to the discharge hole 329a. Accordingly, the contaminated
water in the concentration zone (S2) may be discharged through the discharge hole
329a. The pollutants, which precipitate or slide down along an upper surface of the
filter membrane, may be effectively removed off by apically forming the discharge
hole 329a in a central region of the filter membrane.

Operation of the apparatus for filtering water for purification according to this
embodiment is not described here in detail since the operation is the same as described
above, except that pollutants of the concentration zone (S2) flow through the discharge
hole 329a apically formed in a central region of the inverted filter membrane 344, and
then are discharged along the auxiliary drain pipe 329.

Industrial Applicability

The system for filtering water for purification according to the present invention has

advantages, as follows.

First, sludges may be prevented from being deposited or precipitated, and also ef-
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fectively removed from a broader area since water and sludges are sucked by rotation
of an intake member.

Second, additional driving units such as a motor need not to be mounted, and
therefore the system may be simple in its structure and installing and manufacturing
costs may be reduced because the intake member is rotated by reaction to a suction
force without any driving source.

Third, an environment-friendly system may be accomplished without any damage
of water landscapes and water environments by installing an intake member to be
covered up in pebbles, etc.

Fourth, according to the water filtering system of the present invention, the filtered
water may be steadily obtained, and simultaneously the water of a purified water area
may be prevented from being contaminated, and water landscapes from being damaged
since sludges are separated from water using an upflow filtration method having a
rotary multi-layer structure.

Fifth, filter membranes may be prevented from being closed with time, and
therefore their efficiency may be improved since the filter membranes with gradually
minuter pores are sequentially installed and the sludges and pollutants are detached
together with filtering water using an injection unit. First of all, operation of the
apparatus does need not be suspended for washing the filter membranes since the filter
membranes are washed at the same time as filtering water.

Sixth, pollutants may be completely removed by flowing a small amount of water
backward upon draining water if they are mainly concentrated in a lower portion of a

filter membrane in the water filtering apparatus of the present invention.
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Claims

An apparatus for filtering water for purification, comprising:

a filter case having an inflow port formed in a lower end thereof and whose
upper side is open;

at least one filter membrane installed aslant toward a flow direction of water
running from a lower portion of the filter case to an upper portion of the filter
case so that an upper space and a lower space of the filter case are separated
inside the filter case; and

an injection unit for ejecting the water, filtered by the filter membrane, toward an
upper surface of the filter membrane to detach pollutants attached to a lower
surface of the filter membrane,

wherein the water containing the pollutants flows through the inflow port into the
filter case, and then is filtered through the filter membrane and discharged
through the open upper side during a filtering operation, and

wherein pollutants accumulated on the lower portion of the filter membrane are
discharged through the inflow port to the outside during a pollutant discharging
operation.

The apparatus for filtering water for purification according to claim 1, further
comprising an auxiliary drain pipe for draining the pollutants accumulated in a
concentration zone (S2) between the filter membranes.

The apparatus for filtering water for purification according to claim 2, wherein
the filter membrane has a form of an erect cone.

The apparatus for filtering water for purification according to claim 3, further
comprising drain rings installed along an edge of an outer circumferential end of
the filter membranes to be communicated with the auxiliary drain pipe and
having a plurality of drain holes formed for draining pollutants of the con-
centration zone (S2).

The apparatus for filtering water for purification according to claim 2, wherein
the filter membrane has a form of an inverted cone.

The apparatus for filtering water for purification according to claim 5,

wherein a discharge hole is apically formed in a central region of the lowest filter
membrane, and an end of the auxiliary drain pipe is connected to the discharge
hole.

The apparatus for filtering water for purification according to claim 1,

wherein the injection unit includes a plurality of injection pipes rotationally
installed in an upper portion of the filter membrane and having a plurality of

nozzles formed for ejecting water toward the filter membrane,
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wherein the nozzles are formed to be inclined aslant in one direction toward the
filter membrane.

The apparatus for filtering water for purification according to claim 7,

wherein the injection unit includes:

an intake piping connected to the filter case to suck water of a purification zone
(S3) filtered through the filter membrane;

an injection piping extended to an upper portion of a filter membrane in the
inside of the filter case;

a pump for applying a driving force so that the water sucked through the intake
piping flows into the injection piping; and

a rotary connection unit for rotationally coupling the injection pipe with an end
of the injection piping.

An apparatus for filtering water for purification, comprising:

a closed housing having an inflow port formed in a lower end thereof and an
outlet formed in an upper surface thereof;

at least one filter membrane installed aslant toward a flow direction of water
running from a lower portion of the housing to an upper portion of the housing
so that an upper space and a lower space of the housing are separated inside the
housing; and

an injection unit for ejecting the water, filtered by the filter membrane, toward an
upper surface of the filter membrane to detach pollutants attached to a lower
surface of the filter membrane,

wherein the water containing the pollutants flows through the inflow port into the
housing to be filtered through the filter membrane, and then discharged through
the outlet during a filtering operation, and

wherein pollutants accumulated on the lower portion of the filter membrane are
discharged through the inflow port to the outside during a pollutant discharging
operation.

The apparatus for filtering water for purification according to claim 9, further
comprising an auxiliary drain pipe for draining the pollutants accumulated in a
concentration zone (S2) between the filter membranes.

The apparatus for filtering water for purification according to claim 10, wherein
the filter membrane has a form of an erect cone.

The apparatus for filtering water for purification according to claim 11, further
comprising drain rings installed along an edge of an outer circumferential end of
the filter membranes to be communicated with the auxiliary drain pipe and
having a plurality of drain holes formed for draining pollutants of the con-

centration zone (S2).
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The apparatus for filtering water for purification according to claim 10, wherein
the filter membrane has a form of an inverted cone.

The apparatus for filtering water for purification according to claim 13,

wherein a discharge hole is apically formed in a central region of the lowest filter
membrane, and an end of the auxiliary drain pipe is connected to the discharge
hole.

The apparatus for filtering water for purification according to claim 9,

wherein the injection unit includes a plurality of injection pipes rotationally
installed in an upper portion of the filter membrane and having a plurality of
nozzles formed for ejecting water toward the filter membrane,

wherein the nozzles are formed to be inclined aslant in one direction toward the
filter membrane.

The apparatus for filtering water for purification according to claim 15,

wherein the injection unit includes:

an injection piping extended from a circulation piping to an upper portion of a
filter membrane in the inside of the housing, wherein the circulation piping
supplies the filtered water drained into the outlet to a purified water area;

a pump for applying a driving force so that some of the filtered water flowing
along the circulation piping flows into the injection piping; and

a rotary connection unit for rotationally coupling the injection pipe with an end
of the injection piping.

A system for filtering water for purification, comprising:

a first pump;

an intake piping for sucking sludges along with water from a lower water area
using a driving force of the first pump;

a plurality of intake members whose ends are coupled to be communicated with
the intake piping and also rotationally installed in the center of the coupling unit
in the inside of a collection orifice formed in a bottom of the lower water area,
and having a plurality of intake holes formed for sucking water and sludges into
the inside of the collection orifice;

a filter case having an inflow port formed for influxing the water and the sludges
influxed through the intake piping in a lower end thereof and whose upper side is
open;

at least one filter membrane installed aslant toward a flow direction of water
running from a lower portion of the filter case to an upper portion of the filter
case so that an upper space and a lower space of the filter case are separated
inside the filter case; and

an injection unit for ejecting the water, filtered by the filter membrane, toward an
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upper surface of the filter membrane to detach pollutants attached to a lower
surface of the filter membrane,

wherein the water containing the pollutants flows through the inflow port into the
filter case, and then is filtered through the filter membrane and discharged
through the open upper side during a filtering operation, and

wherein pollutants accumulated on the lower portion of the filter membrane are
discharged through the inflow port to the outside during a pollutant discharging
operation.

The system for filtering water for purification according to claim 17,

wherein the intake members are hollow cylindrical pipes, and the intake holes are
formed to be inclined aslant in one direction toward the intake member.

The system for filtering water for purification according to claim 18, further
comprising:

a coupling member coupled with an end of the intake member and also ro-
tationally coupled with the intake piping so that the intake member is com-
municated with the intake piping; and

a rotary connection unit interposed between the coupling member and the intake
piping to be rotationally coupled with each other.

The system for filtering water for purification according to claim 17, further
comprising an auxiliary drain pipe for draining the pollutants accumulated in a
concentration zone (S2) between the filter membranes.

The system for filtering water for purification according to claim 20, wherein the
filter membrane has a form of an erect cone.

The system for filtering water for purification according to claim 21, further
comprising drain rings installed along an edge of an outer circumferential end of
the filter membranes to be communicated with the auxiliary drain pipe and
having a plurality of drain holes formed for draining pollutants of the con-
centration zone (S2).

The system for filtering water for purification according to claim 20, wherein the
filter membrane has a form of an inverted cone.

The system for filtering water for purification according to claim 23,

wherein a discharge hole is apically formed in a central region of the lowest filter
membrane, and an end of the auxiliary drain pipe is connected to the discharge
hole.

The system for filtering water for purification according to claim 17,

wherein the injection unit includes a plurality of injection pipes rotationally
installed in an upper portion of the filter membrane and having a plurality of

nozzles formed for ejecting water toward the filter membrane,
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wherein the nozzles are formed to be inclined aslant in one direction toward the
filter membrane.

The system for filtering water for purification according to claim 25,

wherein the injection unit includes:

an intake piping connected to the filter case to intake water of a purification zone
(S3) filtered through the filter membrane;

an injection piping extended to an upper portion of a filter membrane in the
inside of the filter case;

a second pump for applying a driving force so that water sucked through the
intake piping flows into the injection piping; and

a rotary connection unit for rotationally coupling the injection pipe with an end
of the injection piping.

A system for filtering water for purification, comprising:

a first pump;

an intake piping for sucking sludges along with water from a lower water area
using a driving force of the first pump;

a plurality of intake members whose ends are coupled to be communicated with
the intake piping and also rotationally installed in the center of the coupling unit
in the inside of a collection orifice formed in a bottom of the lower water area,
and having a plurality of intake holes formed for sucking water and sludges into
the inside of the collection orifice;

a closed housing having an inflow port formed for influxing the water and the
sludges influxed through the intake piping in a lower end thereof, and an outlet
formed in an upper surface thereof;

at least one filter membrane installed aslant toward a flow direction of water
running from a lower portion of the housing to an upper portion of the housing
so that an upper space and a lower space of the housing are separated inside the
housing; and

an injection unit for ejecting the water, filtered by the filter membrane, toward an
upper surface of the filter membrane to detach pollutants attached to a lower
surface of the filter membrane,

wherein the water containing the pollutants flows through the inflow port into the
housing to be filtered through the filter membrane, and then discharged through
the outlet during a filtering operation, and

wherein pollutants accumulated on the lower portion of the filter membrane are
discharged through the inflow port to the outside during a pollutant discharging
operation.

The system for filtering water for purification according to claim 27,
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wherein the intake members are hollow cylindrical pipes, and the intake holes are
formed to be inclined aslant in one direction toward the intake member.

The system for filtering water for purification according to claim 28, comprising:
a coupling member coupled with an end of the intake member and also ro-
tationally coupled with the intake piping so that the intake member is com-
municated with the intake piping; and

a rotary connection unit interposed between the coupling member and the intake
piping to be rotationally coupled with each other.

The system for filtering water for purification according to claim 27, further
comprising an auxiliary drain pipe for draining the pollutants accumulated in a
concentration zone (S2) between the filter membranes.

The system for filtering water for purification according to claim 30, wherein the
filter membrane has a form of an erect cone.

The system for filtering water for purification according to claim 31, further
comprising drain rings installed along an edge of an outer circumferential end of
the filter membranes to be communicated with the auxiliary drain pipe and
having a plurality of drain holes formed for draining pollutants of the con-
centration zone (S2).

The system for filtering water for purification according to claim 30, wherein the
filter membrane has a form of an inverted cone.

The system for filtering water for purification according to claim 33,

wherein a discharge hole is apically formed in a central region of the lowest filter
membrane, and an end of the auxiliary drain pipe is connected to the discharge
hole.

The system for filtering water for purification according to claim 27,

wherein the injection unit includes a plurality of injection pipes rotationally
installed in an upper portion of the filter membrane and having a plurality of
nozzles formed for ejecting water toward the filter membrane,

wherein the nozzles are formed to be inclined aslant in one direction toward the
filter membrane.

The system for filtering water for purification according to claim 35,

wherein the injection unit includes:

an injection piping extended from a circulation piping to an upper portion of a
filter membrane in the inside of the housing, wherein the circulation piping
supplies the filtered water drained into the outlet to a purified water area;

a second pump for applying a driving force so that some of the filtered water
flowing along the circulation piping flows into the injection piping; and

a rotary connection unit for rotationally coupling the injection pipe with an end
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of the injection piping.
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