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DESCR PTI ON

CENTRI FUGAL O ROULATI NG PURI FI CATI ON SYSTEM

Technical Field

The present invention relates, in general, to centrifugal
circulating purification systens and, nore particularly, to a
centri fugal circul ating purification system which 'S
configured such that fluid required to be purified circul ates
and passes at least two tinmes through a centrifugal filter
whereby a rate of renoving inpurities fromthe fluid can be

enhanced.

Background Art

CGenerally, centrifugal filters are devices, in which a
rotor is rotated via fluid pressure; and centrifugal force
generated by the rotation of the rotor is used to renove
inmpurities fromcontamnated fluid. Such centrifugal filters
are widely used in engines or other various kinds of nachine
conponents so as to renove defect-causing inpurities fromoil.

Fig. 1 is a view showing the structure of a system for
removing inpurities fromoil using a centrifugal filter in an
engi ne.

Engine oil is typically used to mnimze friction, which

occurs between parts while an engine is operated, thus
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preventing damage to the parts and nmaking it possible for the
engine to naintain optimal perfornance. Such engine oil is
contamnated while circulating through the interior of the
engi ne.

Engine oil is stored in a sunp tank 10, and a punp 20 is
used to circulate engine oil through the interior of the
engine. To renove inpurities fromengine oil while the oil is
circulating in the engine, an elenent filter 30 and a
centrifugal filter 40 are provided.

The conventional filtering system having the above-
nmenti oned construction bypasses 10% of the entire anount of
fluid to the centrifugal filter 40 and separately includes a
main filter (the element filter) for filtering out inpurities.

However, there are problens in that the elenment filter
which is used as the main filter is disposable, in other
words, not pernmanent, and as the anount of inpurities attached
to the element filter increases, flow resistance of fluid
I Nncr eases.

[Prior art document]

[ Pat ent docunent ]

Korean Patent Regi stration No. 1003524 (Dec. 30, 2010)

Korean Patent Registration No. 0978345 (Aug. 27, 2010)

D scl osure

Techni cal Probl em
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Accordingly, the present invention has been nmade keepi ng
in mnd the above problens occurring in the prior art, and an
object of the present invention is to provide, as a fluid
purification systemusing a centrifugal filter, a centrifuga
circulating purification systemwhich is configured, wthout a
separate nmain filter, such that fluid circulates and passes
several tinmes through a centrifugal filter, thus enhancing a

rate of renoving inpurities fromthe fluid.

Techni cal Sol ution

In order to acconplish the above object, in an aspect,
the present invention provides a centrifugal circulating
purification system i ncl udi ng: a first tank storing
contamnated fluid therein; a first «centrifugal filter
receiving the fluid and renoving inpurities fromthe fluid;, a
second circulation tank storing fluid to be recircul ated
through the first centrifugal filter after having been
purified by the first centrifugal filter; a suction punp
drawing fluid stored in the first tank or the second
circulation tank and noving the fluid to the first centrifugal
filter; a drain punp noving fluid discharged the first
centrifugal filter; a third tank storing therein fluid that
has purified while having circulated through the first
centrifugal filter and the second circulation tank; a first

val ve provided on a flow passage connecting the first tank to
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the suction punp, the first valve controlling the flow
passage; a second valve provided on a flow passage connecting
the second circulation tank to the suction punp, the second
val ve controlling the flow passage; a third valve provided on
a flow passage connecting the second circulation tank to the
drain punp, the third valve controlling the flow passage; a
fourth valve provided on a flow passage connecting the drain
punp to the third tank, the fourth valve controlling the flow
passage; and a controller controlling the suction punp, the
drain punp and the first, second, third and fourth valves in
such a way that: after contamnated fluid is discharged from
the first tank, the first valve and the fourth valve are
controlled to close the corresponding flow passages, and the
second valve and the third valve are opened, so that the
contamnated fluid circulates through the first centrifugal
filter and the second circulation tank; and when purification
of the contamnated fluid by neans of «circulating the
contamnated fluid through the first centrifugal filter and
the second circulation tank is conpleted, the third valve is
controlled to close the corresponding flow passage, and the
fourth valve is opened, so that purified fluid is supplied
into the third tank.

The centrifugal circulating purification system may
further include a first centrifugal filter provided on a flow

passage connecting the drain punp to the third tank, the first
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centrifugal filter removing inpurities from fluid flow ng
towards the third tank. The first centrifugal filter nay
include: a housing having an oil inlet; a rotor assenbly
rotating in the housing; a shaft provided in the housing to
support rotation of the rotor assenbly, the shaft having
therein a flow passage through which oil drawn from the oil
inlet nmoves; a spindle tube configured to rotate along wth
the rotor assenbly and receive the shaft therein, the spindle
tube injecting oil, discharged fromthe shaft, into the rotor
assenbly; a separation film partitioning a space in the rotor
assenbly into an upper space and a |ower space; and a filter
| ayer provided on the separation filmand made of pol yester or
glass fiber, the filter layer additionally renoving inpurities
fromoil flowing into the |ower space through the separation
film

In another aspect, the present invention provides a
centrifugal <circulating purification system including: a
first tank storing contamnated fluid therein; a first
centrifugal filter receiving the contamnated fluid and
removing inpurities from the contamnated fluid; a suction
punp provided on a supply flow passage connecting the first
tank to the first centrifugal filter, the suction punp noving
flud to the first centrifugal filter; a circulation punp
provided on a discharge flow passage extending from an outl et

of the first centrifugal filter, the circulation punp noving
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fluid, discharged fromthe first centrifugal filter, such that
the fluid circulates into the first centrifugal filter through
a circulation flow passage connecting the discharge flow
passage to the supply flow passage; a second tank connected to
a branching fl ow passage branching off fromthe di scharge flow
passage, the second tank storing fluid that has been purified
while having circulated through the first centrifugal filter

a first centrifugal filter provided on the branching flow
passage, the first centrifugal filter additionally renoving
inmpurities fromfluid flowing to the second tank; a drain punp
provi ded on the branching fl ow passage, the drain punp noving
fluid, drawn into the branching flow passage, to the first
centrifugal filter; a first three-way valve provided on a
junction between the supply flow passage and the circulation
fl ow passage; a second three-way valve provided on a junction
between the discharge flow passage and the branching flow
passage; and a tiner controlling the first three-way val ve and
the second three-way valve so that fluid circulates through

the first centrifugal filter for a preset time period.

Advant ageous Effects

In a centrifugal circulating purification system
according to the present invention, a rate of renoving
inmpurities from fluid can be enhanced only by using a

centrifugal filter without a separate nmain filter
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Furthernore, an additional centrifugal filter nmay be used
to renove a specific size of inpurities fromfluid. |In this
case, conponents of an engine can be nore reliably protected

from bei ng damaged by inpurities contained in fluid.

Description of Draw ngs

Fig. 1 is a view showing the structure of a system for
removing inpurities fromoil using a centrifugal filter in an
engi ne;

Fig. 2 is a view showing the construction of a
centrifugal circulating purification system according to a
first enbodi ment of the present invention;

Fig. 3 is a sectional view illustrating the structure of
a second centrifugal filter according to the present
i nventi on;

Fig. 4 is a sectional view illustrating the structure of
a filter layer provided on a separation film according to the
present invention; and

Fig. 5 is a view showing the construction of a
centrifugal circulating purification system according to a

second enbodi ment of the present invention.

<Description of the Reference Nunerals in the Draw ngs>
111: first tank 112: second circul ation tank

113: third tank 120: first centrifugal filter
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130: suction punp 140: drain punp

151: first valve 152: second val ve

153: third valve 154: fourth val ve

160: controller 170: first centrifugal filter

171: housing 172: rotor assenbly

173: shaft 174: spindle tube

175: separation film2176: filter |ayer

181: flow passage 182: flow passage

184: flow passage 185: flow passage

211: first tank 212: second tank

220: first centrifugal filter 230: suction punp
240: circulation punp 250: first centrifugal filter
260: drain punp 271: first three-way val ve

272: second three-way val ve 280: timer

291: supply flow passages 292: di scharge fl ow passage

293: circulation flow passage 294: branching fl ow passage

Best Mode
Herei nafter, the present invention will be described with
reference to the attached drawings. |If in the specification
det ai | ed descri ptions of wel | - known functi ons or
configurations would unnecessarily obfuscate the gist of the
present invention, the detailed descriptions will be omtted.
Al though the conventional centrifugal filter separately

includes a main filter and purifies fluid in such a way so as
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to bypass only 10 percent of the overall anount of fluid, the
present invention, with regard to renoving inpurities from
fluid using the centrifugal filter, repetitively purifies
flud in such a way that fluid circulates through the
centrifugal filter for a predetermned time period or a
predetermned nunber of tines, so that a rate of renoving
inmpurities from fluid can be enhanced to suit an apparatus
that uses the fluid.

Fig. 2 is a view showing the construction of a
centrifugal circulating purification system according to a
first enbodi ment of the present invention.

The centrifugal circulating purification system accordi ng
to the first enbodinent of the present invention includes a
first tank 111, a first centrifugal filter 120, a second
circulation tank 112, a suction punp 130, a drain punp 140, a
third tank 113, a first valve 151, a second valve 152, a third
val ve 153, a fourth valve 154 and a controller 160.

The first tank 111 provides space for storing
contamnated fluid needed to be purified.

The first centrifugal filter 120 receives fluid stored in
the first tank 111 and purifies the fluid. The construction
of the first centrifugal filter 120 is the same as that of a
wel | - known  centri fugal filter, and therefore detailed
description of the structure of the first centrifugal filter

will be omtted.
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The second circulation tank 112 provides space for
storing fluid which has been purified by the first centrifugal
filter 120 and which is to be recirculated through the first
centrifugal filter 120.

The suction punp 130 draws fluid that is stored in the
first tank 111 or the second circulation tank 112 and noves
the fluid into the first centrifugal filter 120.

Fl ow passages 181 and 182 are respectively connected to
the first tank 111 and the second circul ation tank 112 so that
fluid can be noved to the suction punp 130 through the flow
passages 181 and 182. The fl ow passages 181 and 182 which are
respectively connected to the first tank 111 and the second
circulation tank 112 join together before being coupled to the
suction punp 130.

The drain punp 140 noves fluid that is discharged from
the first centrifugal filter 120 into the second circul ation
tank 112 or the third tank 113. The drain punp 140 is
installed on a flow passage 183 which extends from an outl et
of the first centrifugal filter 120.

Although in Fig. 2, the first centrifugal filter 120, the
suction punp 130 and drain punp 140 are illustrated as being
integrated into a single nodule 100, the first centrifugal
filter 120, the suction punp 130 and the drain punp 140 nmay be
separately forned to be independent nodul es. Alternatively,

the first, second, third and fourth valves 151, 152, 153 and

10



10

15

25

154 and the first, second and third tanks 111, 112 and 113
including the first centrifugal filter 120, the suction punp
130 and the drain punp 140 nay be integrated into a single
nodul e. As such, if the conponents of the centrifuga
circulating purification system are nodularized, it can be
used as a novabl e purification system

The third tank 113 provi des space for storing fluid that
has circulated through the first «centrifugal filter 120
several times and has thus been conpletely purified.

The first valve 151 is installed on the fl ow passage 181
whi ch connects the first tank 111 to the suction punp 130
The first valve 151 operates under the control of the
controller 160 and controls the fl ow passage 181

The second valve 152 is installed on the fl ow passage 182
whi ch connects the second circulation tank 112 to the suction
punp 130. The second val ve 152 operates under the control of
the controller 160 and controls the fl ow passage 182.

The third valve 153 is installed on a flow passage 184
whi ch connects the second circulation tank 112 to the drain
punp 140. The third val ve 153 operates under the control of
the controller 160 and controls the fl ow passage 184.

The fourth valve 154 is installed in a flow passage 185
whi ch connects the third tank 113 to the drain punp 140. The
fourth val ve 154 operates under the control of the controller

160 and controls the fl ow passage 185.

11
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The controller 160 controls the suction punp 130, the
drain punp 140 and the first, second, third and fourth val ves
151, 152, 153 and 154.

To supply a predetermned anmount of initial fluid from
the first tank 111 to the second circulation tank 112 via the
first centrifugal filter 120, the controller 160 opens the
first valve 151 and the third valve 153 and operates the
suction punp 130 and the drain punp 140 after closing the
second and fourth val ves 152 and 154.

Wen a predetermned anmount of fluid is discharged from
the first tank 111, the controller 160 closes the first and
fourth valves 151 and 154 and opens the second and third val ve
152 and 153. Then, the fluid is repetitively purified while
circulating through the first centrifugal filter 120 and the
second circul ation tank 112.

As such, if the nunber of times fluid circul ates through
the first centrifugal filter 120 and the second circul ation
tank 112 is increased, a rate of renoving inpurities fromthe
fluid is increased, but there is a disadvantage in that the
time it takes to purify the fluid is increased. Therefore, it
is preferable that the tine required to purify fluid be
derived from tests in consideration of cleanliness of fluid
that is required in an apparatus that uses the fluid, and the
derived tinme be previously set in the controller 160.

A though the nunber of tinmes fluid circulates through the

12
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first centrifugal filter 120 nay be previously set in the
controller 160, it is difficult to determne the nunber of
tinmes fluid circulates. Therefore, the nethod of controlling
the tine period is nore preferable in controlling the
circulation of fluid.

Meanwhil e, after the preset time has passed and the
purification of fluid has been conpleted, the controller 160
closes the first, second and third val ves 151, 152 and 153 and
opens the fourth valve 154 so that fluid noves fromthe second
circulation tank 112 to the third tank 113.

Provided to additionally remove specific sizes (4 um, 6
um, 7 pm, 10 pm, 15 pm) of impurities from fluid that moves
into the third tank 113, a second centrifugal filter 170 is
installed on the flow passage 185 which connects the drain
punp 140 to the third tank 113.

A though the general construction of the second
centrifugal filter 170 is the sane as that of a well-known
centrifugal filter in the sane manner as that of the first
centrifugal filter 120, the second centrifugal filter 170
further includes a filter layer which additionally filters out
specific sizes of inpurities.

For the purpose of explaining the filter layer, the
construction of the second centrifugal filter 170 will be
briefly described.

Fig. 3 is a sectional view illustrating the structure of

13
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the second centrifugal filter according to the present
I nventi on. Fig. 4 is a sectional view illustrating the
structure of the filter layer provided on a separation film
according to the present invention.

In the same nmanner as conventional centrifugal filters,
the second centrifugal filter 170 includes: a housing 171
having an oil inlet 17l1a; a rotor assenbly 172 which is
rotated in the housing 171; a shaft 173 which is provided in
the housing 171 to support rotation of the rotor assenbly 172
and has therein a flow passage through which oil drawn from
the oil inlet 17la noves; a spindle tube 174 which is
configured to rotate along wth the rotor assenbly 172 and
receive the shaft 173 therein, and injects oil discharged from
the shaft into the rotor assenbly; and a separation film 175
which partitions space in the rotor assenbly into an upper
space S1 and a | ower space S2.

However, unlike a conventional centrifugal filter, in the
second centrifugal filter 170, a filter layer 176 which is
made of polyester or glass fiber is installed on the
separation film 175 to additionally renmove inpurities from oil
noving into the lower space S2 through the separation film
175.

The filter layer 176 covers an upper portion of the
separation film 175 in which a plurality of holes 175a are

formed to allow novenent of fluid. The filter layer 176

14
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functions to additionally renove inpurities from fluid that
passes through the separation filter 175 through the holes
175a.

In nore detail, the filter layer 176 is a cylindrical
pol yester filter or cylindrical glass fiber filter and is
fitted over an outer surface of the upper portion of the
separation film 175.

A filter capable of renmoving inpurities having specific
particle sizes, for example, 4 pym, 6 um, 8 upm, 10 upm or 15 um,
is used as the polyester filter or glass fiber filter which
forms the filter layer 176. Such a filter nmay be forned using
a cartridge filter which is produced by Korea Filter Co., Ltd.
of Korea and i s being sol d.

Wien the polyester filter or glass fiber is installed on
the separation film 175 to form the filter layer 176, the
pol yester filter or glass fiber may be installed in such a way
that it is attached to the separation filter 175.
Alternatively, the polyester filter or glass fiber may be
installed in such a way that it is fitted over the separation
film 175 and then a filter renoval prevention cap 176-1 is
coupl ed to the upper end of the separation filter 175.

If the filter layer 176 of the second centrifugal filter
170 is replaced with an appropriate one depending on the size
of inpurities required to be renoved before fluid is drawn

into the third tank 113, or the second centrifugal filter 170

15
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having a filter layer having appropriate purification
performance with regard to the size of inpurities required to
be renmoved is installed on the flow passage 185, only
qualified fluid fromwhich a specific size of inpurities that
may cause severe damage to the apparatus have been renoved can
be supplied into the third tank 113.

In the <centrifugal <circulating purification system
according to the first enbodinent of the present invention,
the process of circulating fluid between the first tank 111
and the first centrifugal filter 120 to purify it and
subsequently transferring the fluid to the third tank 113 has
been already explained in the description of the controller
160. Therefore, further explanation of the process of
purifying fluid will be omtted.

As described above, the centrifugal circul ating
purification systemaccording to the first enbodi ment purifies
fluud in such a way that a predetermined anount of
contamnated fluid is drawn into the second circulation tank
112, and the fluid is circulated between the second
circulation tank 112 and the first centrifugal filter 120 for
a preset time period or a preset nunber of tinmes. The rate of
removing inpurities from the fluid can be changed by
controlling the fluid circulation tine (or the nunber of tines
the fluid circulates). As a result, the inpurity renoval rate

can be appropriately controlled to suit the apparatus that

16
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uses the fluid, whereby the optinmm operating conditions for
t he apparatus can be enbodi ed.

Furthernore, before the fluid is supplied into the third
tank 113, the second centrifugal filter 170 additionally
filters out a specific size of inpurities. Therefore, the
system can provide the function of verifying renoval of a
specific size of inpurities, thus enhancing the reliability.

Fig. 5 is a view showing the construction of a
centrifugal circulating purification system according to a
second enbodi ment of the present invention.

The centrifugal circulating purification system according
to the second enbodinment of the present invention, w thout
having a separate tank for circulation of fluid, controls the
flow of fluid by neans of controlling valves such that the
fluid circulates through a centrifugal filter several tines
for a preset time period.

The centrifugal circulating purification system according
to the second enbodinent includes a first tank 211, a first
centrifugal filter 220, a suction punp 230, a circulation punp
240, a second tank 212, a second centrifugal filter 250, a
drain punp 260, a first three-way valve 271, a second three-
way val ve 272 and a tiner 280.

The first tank 111 provides space for storing
contamnated fluid needed to be purified.

The first centrifugal filter 120 receives fluid stored in

17
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the first tank 111 and purifies the fluid. A wel | - known
centrifugal filter is used as the first centrifugal filter
120.

The suction punp 230 is provided on a supply flow
passages 291 which connects the first tank 211 to the first
centrifugal filter 220. The suction punp 230 functions to
nove fluid fromthe first tank 211 to the first centrifugal
filter 220.

The circulation punp 240 is provided on a discharge flow
passage 292 which extends from an outlet of the first
centrifugal filter 220. The discharge flow passage 292 is
connected to the supply flow passages 291 by a circulation
flow passage 293 so as to form a circulation structure in
which fluid discharged fromthe first centrifugal filter 220
is supplied again to the first centrifugal filter

Provided in the discharge flow passage 292, the
circulation punp 240 circulates fluid discharged from the
first centrifugal filter 220 in such a way that the fluid is
re-supplied to the first centrifugal filter 220 through the
circulation fl ow passage 293.

The second tank 212 is connected to a branching flow
passage 294 whi ch branches off fromthe di scharge fl ow passage
292. The second tank 212 provides space for storing fluid
that has circulated through the first centrifugal filter 220

and thus been purified.

18
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The second centrifugal filter 250 is provided on the
branching flow passage 294 so as to additionally renove a
specific size of inpurities from fluid before the fluid is
drawn into the second tank 212.

The second centrifugal filter 250 has the sane
centrifugal filter structure as that of the second centri fugal
filter 170 illustrated in Fig. 3, and therefore detailed
expl anation of the structure thereof wll be omtted.

The drain punp 260 is provided on the branching flow
passage 294 so as to nove fluid, drawn into the branching flow
passage, to the second centrifugal filter 250 and the second
tank 212.

The first three-way valve 271 is provided on a junction
between the supply flow passages 291 and the circulation flow
passage 293. Under the control of the timer 280, the first
three-way valve 271 controls the flow of fluid in such a way
that when a port related to the circulation flow passage 293
is closed and a port pertaining to the first tank 211 is
opened, fluid is allowed to flow from the first tank 211 to
the first centrifugal filter 220; or when the port pertaining
to the first tank 211 is closed and the port related to the
circulation flow passage 293 is opened, fluid is allowed to
circulate through the circulation flow passage 293 and the
supply flow passages 291

The second three-way valve 272 is provided on a junction

19
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bet ween the di scharge flow passage 292 and the branching fl ow
passage 294. Under the control of the tinmer 280, the first
three-way valve 271 controls the flow of fluid in such a way
that when a port related to the branching fl ow passage 294 is
closed and a port pertaining to the circulation flow passage
293 is opened, the fluid is allowed to circulate; or when the
port pertaining to the circulation flow passage 293 is closed
and the port related to the branching flow passage 294 is
opened, fluid discharged fromthe first centrifugal filter 220
is allowed to be supplied into the second tank 212.

The tinmer 280 controls the first and second three-way
valves 271 and 272 such that fluid circulates through the
circulation fl ow passage 293, the supply flow passages 291 and
the first centrifugal filter 220 for a preset tine period.
The tinmer 280 is electrically connected to the first and
second three-way val ves 271 and 272.

The preset time of the timer 280 is set by an operator.
The timer 280 generates periodic signals corresponding to the
pre-set time. The first and second three-way valves 271 and
272 appropriately control the flow passages in response to the
signals generated from the timer 280 so that the inflow,
circulation and discharge of fluid are repetitively conducted.

Meanwhile, the first tank 211, the first centrifugal
filter 220, the suction punp 230, the circulation punp 240,
the second tank 212, the second centrifugal filter 250, the

20
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drain punp 260, the first three-way valve 271, the second
three-way valve 272 and the tiner 280 nay be integrated into a
single nodule to forma novabl e purification system

Furthernore, the first tank 211 may be connected to the
second tank 212 so that purified fluid in the second tank 212
can be returned to the first tank 211.

As described above, the centrifugal circul ating
purification system according to the present invention
purifies fluid using a centrifugal filter in such a way that
the fluid circulates and passes through the centrifugal filter
several times. Therefore, an inpurity renmoval rate can be
easily increased.

The centrifugal circulating purification system is not
l[imted to purifying engine oil that is used in an engine
but, for exanple, may be used in purifying contamnated water
or oil which is caused in various industrial sites.

Al though the preferred enbodinments of the present
i nvention have been disclosed for illustrative purposes, those
skilled in the art will appreciate that various nodifications,
additions and substitutions are possible, wthout departing
fromthe scope and spirit of the invention as disclosed in the

acconpanyi ng cl ai ns.

21



10

15

25

CLAl M5

1. A centrifugal circulating purification system
conpri si ng:

a first tank (111) storing contamnated fluid therein;

a first centrifugal filter (120) receiving the fluid and
removing inpurities fromthe fluid

a second circulation tank (112) storing fluid to be
recirculated through the first centrifugal filter (120) after
havi ng been purified by the first centrifugal filter (120);

a suction punp (130) drawing fluid stored in the first
tank (111) or the second circulation tank (112) and noving the
fluid to the first centrifugal filter (120);

a drain punp (140) noving fluid discharged the first
centrifugal filter (120);

a third tank (113) storing therein fluid that has
purified while having circulated through the first centrifugal
filter (120) and the second circul ation tank (112);

a first valve (151) provided on a flow passage (181)
connecting the first tank (111) to the suction punp (130), the
first valve (151) controlling the fl ow passage (181);

a second valve (152) provided on a flow passage (182)
connecting the second circulation tank (112) to the suction
punp (130), the second valve (152) controlling the flow
passage (182);

22
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a third valve (153) provided on a flow passage (184)
connecting the second circulation tank (112) to the drain punp
(140), the third valve (153) controlling the flow passage
(184);

a fourth valve (154) provided on a flow passage (185)
connecting the drain punp (140) to the third tank (113), the
fourth valve (154) controlling the fl ow passage (185); and

a controller (160) controlling the suction punp (130),
the drain punp (140) and the first, second, third and fourth
val ves (151), (152), (153) and (154) in such a way that: after
contamnated fluid is discharged from the first tank (111),
the first valve (151) and the fourth valve (154) are
controlled to close the corresponding fl ow passages (181) and
(185), and the second valve (152) and the third valve (153)
are opened, so that the contamnated fluid circul ates through
the first centrifugal filter (120) and the second circul ation
tank (112); and when purification of the contamnated fluid by
nmeans of circulating the contamnated fluid through the first
centrifugal filter (120) and the second circulation tank (112)
is conpleted, the third valve (153) is controlled to close the
corresponding flow passage (184), and the fourth valve (154)
Is opened, so that purified fluid is supplied into the third
tank (113).

2. The centrifugal circulating purification system of

23
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claim 1, further comprising:

a second centrifugal filter (170) provided on a flow
passage (185) connecting the drain pump (140) to the third
tank (113), the second centrifugal filter (170) removing
impurities from fluid flowing towards the third tank (113),

the second centrifugal filter (170) comprises: a housing
(171) having an oil inlet (17la); a rotor assembly (172)
rotating in the housing (171); a shaft (173) provided in the
housing (171) to support rotation of the rotor assembly (172),
the shaft (173) having therein a flow passage through which
oil drawn from the o0il inlet (17la) moves; a spindle tube
(174) configured to rotate along with the rotor assembly (172)
and receive the shaft (173) therein, the spindle tube (174)
injecting o©il, discharged from the shaft, into the rotor
assembly; a separation film (175) partitioning a space in the
rotor assembly into an upper space (S1) and a lower space
(S2); and a filter layer (176) provided on the separation film
(175) and made of polyester or glass fiber, the filter layer
(176) additionally removing impurities from oil flowing into

the lower space (S2) through the separation film.

3. A centrifugal circulating ©purification system,

comprising:

a first tank (211) storing contaminated fluid therein;
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a first centrifugal filter (220) receiving the
contaminated fluid and removing impurities from the
contaminated fluid;

a suction pump (230) provided on a supply flow passage
(291) connecting the first tank (211) to the first centrifugal
filter (220), the suction pump (230) moving fluid to the first
centrifugal filter (220);

a circulation pump (240) provided on a discharge flow
passage (292) extending from an outlet of the first
centrifugal filter (220), the circulation pump (240) moving
fluid, discharged from the first centrifugal filter (220),
such that the fluid circulates into the first centrifugal
filter (220) through a circulation flow passage (293)
connecting the discharge flow passage (292) to the supply flow
passage (291);

a second tank (212) connected to a branching flow passage
(294) branching off from the discharge flow passage (292), the
second tank (212) storing fluid that has been purified while
having circulated through the first centrifugal filter (220);

a second centrifugal filter (250) provided on the
branching flow passage (294), the second centrifugal filter
(250) additionally removing impurities from fluid flowing to
the second tank (212);

a drain pump (260) provided on the branching flow passage

(294), the drain pump (260) moving fluid, drawn into the
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branching flow passage, to the second centrifugal filter
(250) ;

a first three-way valve (271) provided on a Jjunction
between the supply flow passage (291) and the circulation flow
passage (293);

a second three-way valve (272) provided on a Jjunction
between the discharge flow passage (292) and the branching
flow passage (294); and

a timer (280) controlling the first three-way valve (271)
and the second three-way valve (272) so that fluid circulates
through the first centrifugal filter (220) for a preset time

period.
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