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[Invention Title] *c mfﬂ“ FOR GENERATI NG
VORTEX WATER FLOW /—\m‘m IHM APPARAT_US EI\/P_LOYI NG

THE SAME 5 [Technical Figldl. The present lnvnnflnn

elates to rotor for generatlng vortex water
Nt er i ng apparatus enpl oyi ng the simm WM“WI“I”“‘
nor e partlcularly, to a separation nmenbrane

[Bpysation Ttleflor filtering pollutant in water cont afiorg
the pollutant material to a clean purified water, and

a r oRQTOR FORCGENERATNGD VORI B WATERPL AW, NI WIéFERIN G
i.n the sane. [Background Art] The filtering apparatus

APRAR RTUSBNMPDONINE THE JANEer i ng the pol lutant in the
pol luted water is generally equi pped with a porous

mggpﬁ&pplejd]rough whi ch the polluted water passes. The
pollTutant 1n the polluted water is filtered by the

POr Oz %rgserﬂ? R At reIPfoes\é}/SI a‘} to‘i' For aésrgéné) \é?rzegv%vg{q g oW %nd a

t he porous MENSE ANe 18
The problem hardest. to over one in.s c a li d.SO|Id
il P S e oy AT PR %%ﬂ%r B RRREA8 t he
abr upt decllnatlon of . the liquid(or gas)-solid
egebﬁ%neaﬁ fesing @ppaatus fordiltering PQﬂBt&Fta‘fll"@%efrF@ﬁfﬂ"&ﬂé thepollgant
size of the pores that are the ?0 passages of the
maferiat torasledn pprifigdiveatereandoehtan for penepsingsoster Watesdlosd by

the solid materi al adhered to the surface of the

empleyed mthesamenbrane or to the inner surface of the
pores during the separation process. A variety of

[BRKpRMA] hatle been proposed in the past severa
decades in order to solve such a problem
The filtering apparatus for purifying water by filtering the pollutant in the
polluted water is generally equipped with a porous membrane through which the

polluted water passes. The pollutant in the polluted water is filtered by the porous

membrane, by which the .water passing through the porous membrane is discharged as a
clean water.

The problem hardest to overcome in such a liquid-solid separation technique
using the porous membrane is the abrupt declination 6f the liquid(or gas)-solid
separation capacity of the separation membrane as the size of the pores that are the
passages of the filtered liquid is reduced or the pores are blocked by the solid material
adhered to the surface of the separation membrane or to the inner surface of the pores

during the separation process. A variety of methods have been proposed in the past

several decades in order to solve such a problem.

USP 3,437,208, Apparatus for Dynamic Filtration for Liquids, has proposed the
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USP 3, 437, 208, Apparatus for Dynam,c Filtration for
Li qui ds, has proposed the -1 structure that a rotary
type (or fixed type) disks having bl ades are di sposed
between the piled fixed type (or rotary type)
separation nmenbranes and are rotated, thereby
preventing the declination of shear intensity for the
stRighig that arotars pxed ae Bxes tygerdisksthanipg bladea arerdisnosed bgtween the
det achi ng the pol lutant adhered to the surface of the
piled gixed typsforotasyrtypeh ssparatisP mentg ez 594 argotated, therehyd
Systemfor Stabilizing the Disk elenent of a rotary
preentieg thealeclination of shhdatl mtaity forrtha sephtatiod snentbramdsdsqenerating
the structure that a shoe is so nounted on the
shéAtfaick figt dechingtth@polluant @hdrétPtoaHé Siirfock 0f tHE RpAaLib2
surface of the supporting plate of the rotary type

mdhis%¥nlr the rotary type separation nenbrane, as to 10
rotate along the guide recess of a housing. According

to s t ti.on e .0 .occurring in the
str oUSDADIBYED: MBET md SR FESHARIRE e RAN el
are di spose between the piled. fixed type (or rotary.
rorRy PRt dor DA Ruls Hisclores thaspiRicqteg et S6hocis so
that is, the defornmation and the displacenment in_the
moygtedondhe wiatingpags thahis, onyihg uter eireumicrratiph siskage ef the
di fference between both surfaces of the disk are
suppogingmlatd ofithg ra®@ryt type diskoe theftetasy tipe Is¢payatinh ihérabmye tasito
i ncreases. USP 5, 275,725, Fl at separati on nenbrane

rotidte alongitt guidereyess @fathatising afgrdihg o suchatcahstuetgioh) the
menbr anes, discloses the structure that a fixed type

proBRE{ ddcuftity iff@ktestRicturé ik IrStaRPlyBE (GH fixdH Sypd) ARRS 87 disposed
between the piled rotary type 'séparation menbrane

o B USL PGP I T b S s

iffer

5L TOED ORI 5305 1 £ 4 R

I separ

. .5,679, 245, nam c filJter system,. disgclosg.the

disk g o e arenes it eh bt Seaen o e SrakASe proyepfed and
type separatign nmenbranes and the rotary type di sks

thergfore, the|stahdiy of the system increases.

USP 5,275,725, Flat separation membrane leaf and rotary separation apparatus
containing flat membranes, discloses the structure that a fixed type partitions made of
flexible material are disposed between the piled rotary tybe separation membrane units
to prevent the deformation by the pressure difference and the breakdown of the
separation membranes caused by the same.

USP 5,415,781, Dynamic filter separator and separation device, and USP
5,679,245, Dynamic filter system, disclose the structure of separation apparatus having

the fixed type separation membranes and the rotary type disks with blades.

In such conventional filtering apparatuses, as mentioned above, the disks are
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In such conventional filtering apparatuses, as
nmenti oned above, the disks are -2 C disposed between
the separation nenbranes in order to reduce the
adhesion of solid material on the surface of the
menbranes by generating strong shear rate on the
surface of the separation nenbranes through the
dispgsad betevenm thereparation membranpeinsugdertar¢dvge theedbesereef solid
and the di sks. However, the shear rate on the surface
materialhmn thre stfaeef ithe rﬁemhmncﬂb)agéncmtimg\semsshedemteaasés surface
seriously as the distance between the separation

ofitedriyparition Miknibiencditissuglethe welatigy @dvemdrdt betweeal tisd separation
between the separation nenbrane and the di sk becones

mé&fBlahed dhdahé 8fsk§ O HIRRERAIRe §Hé§r AREST thedhuFaceldT€he membrane by

separation mbrane and the disk may contact wit
f
theREes &’eﬁ‘% 1 BERRERR TNy L LESA SRS bE‘{? t %SCE%‘aane

the treatment 1 enbl are
°*ar (5 R AEROCCRR: alhsPOgisERee R En e
t he n ase. of the manufacturing cos Furth nor e,
memRrap; @é@? dis bepamessmadlan ogdes 4o reeasg isaear r%wfl%ﬁwﬂon
t he Iongtgassage f or med bg t he ﬁgled separation
mepehrpreal the diskimay coatast with eac rtartbe pressyee differenge hetween

the fluid has to be supplied with greater pressure in

bothr siidas af thendistoadansqthe damagd it éhe inmgmtpraes solthe paiendse treatment
prevent the decrease of performance by 15 conpensati ng

and bedirale pesembli e erpired ficprevigivel e a prloBRn, Shichaaay Bfuse the
increase of the driving costs and nmanagenment costs,

incyddis€ bf #einu@ichlrB chits CEaRMneR! ﬂféﬁfrés@ﬁr@%&%a&foccﬁll@ @s the
system USP 6, 165,365, Shear l|ocalized fi Itrat| on

ﬂuﬁiyﬁév%‘alo llijégg e&sﬁ%@t ifed ba%QpLé{ ée?;%gmé}é et | %{]éél disk -

syst em

orce an rot 0, force ar ed to the .
serpRP gt wriict abf M ia p {%Cﬁemuaﬁb%?‘p gk g&eﬁf?gpfeﬁ%me in

pi |l ed separati gﬁ nenbr anes. Accor d| to t ha r}_
OTd%Wéﬂ%‘Hia”mePFf 1ifering Prossyrg,2ad Pfel’{ént %‘i‘%ﬁSFB performance by

menbranes is caused to reduce the adhesion of solid
comppensating| sugl a prrssurg deggease. However, that causes the increase of the

driving costs and management costs, which deteriorates the economical performance of
the system.

USP 6,165,365, Shear localized filtration system, and USP 6,416,666,
Simplified filtration system, disclose the technique that the centrifugal force and the
rotational force are applied to the fluid with the viscosity of the fluid by rotating the
pilgd separation membranes. According to that, the movement of the fluid between the
separation.membranes is caused to reduce the adhesion of solid material on the surface
of the membranes. Furthermore, four through sixteen, optimally eight, fixed type

spokes are disposed radially between the separation membranes, which makes the
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of the nmenbranes. Furthernore, four.through sixteen,

optimally eight, fixed type spokes are disposed

radi ally between the separation nmenbranes, which nakes

the -3 pressure distribution uniformand the speed of

fluid between the spokes and the nenbranes great to

i ncrease_the shear intensity, thereby preventing the
prasyEsdistribytion W@forgtﬁnddhmeéa phfluidiaeswegnshe spekesand the

descri bes that the spokes pronote the turbulent flow 5
mphbreoregieat tatindréase sher shaardntehsityh chenehytpravensing Hisvadthesion of the

it is considered that the effect of inducing the
solidmiatérédt flow is quite little, since the flowin the

circunferential direction and the radial direction is

| am ImaE abdwVpatehid @EREiBEhatlthe ssdkek ?ﬁ)nil(ﬂe tHeeudaRYEflow
patent only has the effects that the uniform pressure

. : : . : : hout i . _

P R B OO MR HObEl & i iEaAKigeRR i cffec
hange .of . t speed. 10.0f. fluid at ghe. surface of t.h

of SR ¢ p P AR isgeig il Shle s o in P P ienlidt

.the separation menbrane. .As ntioned_above, jn .order

direion kg EAdis] GUTSEHHABGS GAMIBRT 4oV s DRSTefoRm i dpakesh the phove
surface of the separation nmenbranes, it is the best

pateat erdy hapthe séleets hat theanifern prossire digigibutionds achiqygd dm the filter
fl ow around the separation nmenbranes. However, the

patkyané threadbésiohef ths selivbmeterial ie mifiimiked duetp dheachangeof the speed
surface of the nenbranes nerely with the change of the

of fipkiea tigf sufatié off thy miehebrarel tat thy ehanpe @feietvobimes yxhe gpdce from
menbrane - disk - separation menbrane, or separation

the RpRLAHEMembRAkE - separation nenbrane construction in
the conventional art proposed under such a purpose is

lim A?&entﬁ%eﬁ%%éee? i8derto Amatlize o ac:tﬁlleﬁﬁrg 8f‘ fie rg:r%Iid material at

separation apparatus having separation nmenbr ane -
R 1 R R A AP e U st
oy SO B BoTEBN e s et h b e TG0, SRS or e
shegrhreeuer(?ft t}% ﬂ{n% a? tEha:eps?gfai:enct)fothcr; ?ntenibt;a?nes merely with the change of the
speed of fluid by the relative movement of separation membrane - disk - separation
membrane, or separation membrane - spoke - separation membrane construction in the
conventional art proposed under such a purpose is limited.

SE 451429 and SE 459475 disclose the separation apparatus having separation
membrane - rotor - separation membrane construction which is different from the above
separation membrane - disk - separation membrane, or separation membrane - spoke -
separation membrane construction. In those patents, the rotor is shaped into not the

disk but a bar, so the rotation of the rotor causes not only the shear flow but also the

turbulent flow between the separation membranes. It provides low loss of pressure
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di sk but a bar, so the rotation of the rotor causes
not only the shear flow but also the turbulent flow
bet ween the separati on nmenbranes. It provides | ow | oss
of pressure -4 since the passage between the nenbranes
IS narrow in conparison with the system having the

di sk type rotor, and furthernore, the bar, shape rotor
sinfedhe Basgraerbetwesaighe membranes rﬁa@n@watcomﬁn%hw 8 system
prevention of adhesion of solid material. However,
haviret the disk &yrte rotor,rad faridrinores the ban sliape trotos propheed in those
regeneration process for the separation nenbranes 5
pateass lias gosat pflubndensripre egitiloa loff ydhedionaif dolidymiateriahe However, that
above-nenti oned SE 451429, the regeneration process

effedf is nBEsufBEBRIIAFACR SoMRIFYpaMe &t dnSprb &8s nerﬁeege?)aiahah nfémbranes
mechani cal el enent such as a brush or a valve is

ha@i £ 984 1@lade of the rotor and the materi al
ad Sﬁ to théeé% ace of the separation nenbrane is

{

oo S 5 PG sk o

seiFiin Hgnbaga R:Eng"ﬁ& aﬂ%@ﬁw&ﬁaﬁ%ﬁ@ gae#m o
the nmenbrane is newy however, such

valys évvttached onsibp bladeiod Hlerfem @a% Qlerr@géwé rdhered) tqﬂhs seface of the
cannot nmaintain the required size of the pores as

semeationgusmbrank ishemgegsdryanotasing e mibichrhas thesshottoorbing that the
exchanged wth a new one when the regeneration i s not

pomas yoatihg@nahosiefats ofithetsepartibnSheAbAde s qiscoearmesd tineng that
net hod to increase the capacity by piling up the

prockdst elIn diidet &-cobipenutdich @3BoREMRNAS Sl SurfRR T &ld MBmbrane is
device that does not require the mechani cal

f
ne»_(zl?%ﬁtgﬁ Hdptlel EQ&PaSEle n%e?ﬁra%ﬁ \jﬁm{étgﬁf a:%éf% ?%Jtegdr?fogfplr&é’ss

i S i uced betmeen anes

anf@f rﬁglg?hl.ﬁ? 11[98% Je qg ﬁ?ef eﬁot%g :%sg%si?(gcf ﬁ%{l péé}%'%(f manlbrane
hasgg e ﬁ%@m!e@d w{ﬂ‘ﬁ ta%éw?éée o eREegiopds A9GRL | ik e

in caontrolling the magnitude of the turbulent flow
menfionsd §,E,fb5 944> proposasthe wmethed 49 ipsregse thp gapacity by piling up the
filter units.

USP 6,027,656 proposes a separation device that does not require the
mechanical regeneration process since the stronger turbulent flow is induced between
the membranes with the rotor of which shape is modified from the bar shape rotor.
However, stronger turbulent flow is not expected since the employed rotor merely
consists of two blades. Furthermore, the speed of the rotor is a sole factor in
controlling the magnitude of the turbulent flow according to the kind or status of the

fluid to be processed, so it is very hard to separate various kinds of liquid of various

characteristics. In order to compensate such a shortcoming, the above-mentioned
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fluid to be processed, so it is very hard to separate
various kinds of |iquid of various characteristics.

In order to conpensate such a shortcon ng, the
above-nentioned -5 patent has proposed a nethod to
equi p an ultrasonic wave or electric field generation
apparatus together with the rotors having various .
paipgdias prppsedrfametbpd freequipan ulirasenipwaveser qlegtric fipld geperation
effective nethod for preventing the nost significant
appagitisetngethérevitithe sotors levirgorasiogn crosthsst iorsé shapes.he
surface of the nmenbranes, 5 in the liquid-liquid or

|'i quiAd-destrites se fiar) the intost effiqpdive ineshadsfonprevéraingahamaki on
menbranes is to nmake the shear stress at the surface

sighifit4ie prodldy, aRe adIRSiot ot #res sEBEHIcBl08 thd durfae of the membranes,
necessary to generate the turbulent flow for such a

SR RO IR ) oy AR s

0 n gener _ o
508 Bt he 50 freh R 3piracibrihe mhitRetie by W remge. 103

turbulent 10 flow.than_the. filter unit of rotary t
eSS 46 Ponerste i R fIoc b rufioes iR tinp ORE tha
in USP 6, 165,365 or than the filter unit of separation
hagbegsyprprosed gp &3¢ can genesgta thedurbwiand flawevidhon adimijtedirange.  In
enpl oys the rotor having only two bl ades, so the
pattioulag, thetnit frobiSP $,0981688 awhich linexmiettyd smindudecthe strangeo habulent
speed has to be greater for the stronger turbul ent
flofwt than theSilten nhinef ravirg typd deparagion inembidnei-dixed typefspekent
characteristics about the density, viscosity, etc.

cohgdRidtioem WSP BULSRES bl ek 1 fikkrfuhfroEBépasitiofnBéhibrahdedisk -
turbulent flow of desired magnitude can be achieved

se&?ﬁt%nkfﬂelﬁlg}gn&m%ﬁgn, I:xlﬂﬁlo?ﬁ hRtbRR ﬁliviﬁf ?ﬁg tgrt) btlms, so the
rotor since the shape o e rotor 1s fixed.
, [ . { {
wBJEAEL 00 BRGNP RBRn il el B RO
fluid of greater viscosity and 20 density, which
Str%&%%b'{lﬂg q%ﬁvcr ease of the required driving energy and

the 1 oss of the energhy._ [ Disclosure] . . .
Furthermore, although the tluid of different characteristics about the density,

viscosity, etc. requires turbulent flows of different strength, the turbulent flow of desired
magnitude can be achieved only by the change of the rotational speed of the rotor since
the shape of the rotor is fixed. Therefore, the rotational speed has to be greater to
generate the stronger turbulent flow regarding to the fluid of greater viscosity and

density, which causes the increase of the required driving energy and the loss of the

energy.
[Disclosure]

[Technical Problem]

The present invention has been proposed to overcome the above problems, and



10

15

[ Techni cal Problem The present invention has been
proposed to overcone the above problens, and -6 it is
the object of the present invention to provide a rotor
for generating vortex water flow, and a rotary type
separation nenbrane filtering apparatus enploying the

. sanme, ~ which can generate vortex water flow having

it isiilg olyeat of thetimesent wmyventiontty prdvide @ espralor gengratingevortex water
separation nenbrane with [ow driving energy, and al so

flog rangdj e metast ypo pdpardtioe thenbramdofilterntg dpperatusespdayiag the same,
vortex water flow) that is appropriate for the

wii€lpédnaienermte Ve efderdlow heviig stifficieht diehrf iate@sity with respect to
characteristics. [Technical Solution] To achieve the

thARPY@LIE RfehltPaft Wil RY drivibd End?if SRR aloUE @&Ae@afe optimized

provides a rotor for generating vortex water \
QAR kgectall VAL P llob) 13} 1 cBRERIaRAGE Ehalidh
and | yral i ty..of second.bl ades extended in the
prdesch ol i fid Af Alerent SHAHEOiPac | onal axi s, and
di sposed at, sitions different from positions of the
[??$§¥mb$§8%@£fn a direction of the rotational axis.
According to the first preferabl e enbodi ment of the
pr esknachievgdhg abwrye-desnsibed phiectshihg geesentrigvention peavides a rotor
bl ades have widths different fromeach other in a
forgenaratiigvatexi wdter fldw,diompeisingna phuralitg of Rest blatledt ¢éxteraded in a
axis, and the first blades and the second bl ades are

radfa0 difeivasisin aotatiorit aQy EidredtPal yplutaliepstsedhitblades extended
According to the second preferable enbodi nent of the '

in tgf BRI dirb R Yrd iR The fobRiondli ki atld 836558 30pdsitfons ‘aﬁ’?é?gxllqt from

ades are di sposed at positions different from eac
posfiiElof Wl Bt L LKL Sh o iy ol ool 0 e second
rccor il TR kP EREpEBRER ablys droseicn Bpifiyhe s
10 5 e 8 et B R S ien
dire(c):ttict)]ne erlroiurr:d fllle rotational axis, and the first blades and the second blades are so

disposed as to be overlapped with each other.

According to the second preferable embodiment of the present invention, the
first blades and the second blades ére disposed at positions different from each other in
a circumferential direction around the rotational axis, and the first blades and the second
blades are partially overlapped with each other.

“According to the third preferable embodiment of the present invention, the first
blades and the second blades are disposed at positions different from each other in a
circumferential direction around the rotational axis, and the first blades and the second

blades are distanced from each other in the circumferential direction. In such a
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circunferential direction around the rotational axis,
and the first blades and the second bl ades are

di stanced from each other in the circunferenti al
direction. In such a -7 situation, the first bl ades

and the second bl ades are so di sposed as to be
.di stance equal ly fromeach other in th .
siafiQn, ﬁieef?réhhlﬁ%s g thecsecond blﬁé@é@redw@smes A tor by distanced
preferabl e enbodi ment of the present invention, at
equalg fromeaeh ethepinghe gis¢usnfereptialidiveetietl on out er surfaces
of the first blades and/or second bl ades. 5 The
pr ot Agsardimgits tieofofith peaderable temblodineeniofithle preseyt ingerition, at least
the circunferential direction, and for exanple, the
onplofbfotsision is Ataghed O bMer Afab& dTaNEfifst bRAN drdast seédhdblades.
in the circunferential direction, and furthernore,

T % RO 55, TP I e
S L PS03 R B SR 00 g
B BB 5 Ao S5 HO HALPETo bio ro
AN A L TR .

bl ades have widths same with each other in the )
secgion elieirde ehape shbstantiellyi ol is preferatilethiaf a plurddity @€ prosmeions are
the second bl ades are disposed alternately in the
respeativelyfatnaretibetwath e firsobladdssanddbosedbnd) bladed, bhrd $izdstdf the
pref erabl e enbodi nent of the present invention, the

protrukishs bdebid @Featetbradinlls actedadihladifstigie di sposed so
that at least a part thereof are overlapped w th each

ot hefednhilREhE GkR bl fARS hn PRk Sednll BFde®Ra@NFidBs@ame with each
di sposed so as to be distanced fromeach other in the

b1 SRS S I8 BTSN R RS
. bl .20 Meanwhi | t t di to th
T e AL

B A L R

formed integrally with the second bl ades and di sposed

blades and thelsgcamdttiiades are disposed so that at least a part thereof are overlapped
with each other in the rotational axis direction and are disposed so as to be distanced
from each other in the rotational axis direction, and at least one protrusion is disposed
between the first blades and the second blades.

Meanwhile, the rotor according to the present invention comprises: a first ring
formed integrally with the first blades and disposed coaxially with the rotational axis;
and a second ring formed integrally with the second blades and disposed coaxially with

the rotational axis. Here, the first ring and the second ring have radiuses different from

each other. Therefore, the stepwise shape of end formed by the first ring and the
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the rotational axis. Here, the first ring and the

second ring have radiuses different from each other.
Therefore, the stepwi se shape of end fornmed by the

first ring and the -8 second ring is supported by a

guide so that the rotor is not contacted with the
separation nenbrane in the filtering apparatus. The .
secpirdsxing istseppastgd by fegnidg so-thatiibe fatprsis npl epatastegvith Hie separation
second rotor equipped with the second bl ades can be
mewmbrapel in the §dteeihg gppanates.body or can be manufactured as
separate 5 nenbers and then are attached to each

ot helThe e novot equippedewith the dirstitadep pad i yscondaotod eq@ppel with
the present invention conprises: a barrel having a

th¥dchd bREECHNRRTbrm& RIREASIRY bOBY BF cdli RGNANIRctRRA tas separate
and a condensed water disCharge port; at |least one o
mErﬁB&% afl %H%C}da&édﬂg B §ifidr, @nd having a _
constructron deprcted 1n one of clainms 1 through 25;
and | east ong of filter tray. 10 dj,sposed. . .
alte 8{’%@6’\7\%‘% 'S APBRTBIS 2P FOTIRE ‘%Q?rpé?s.emr’ﬂ@e‘?t}"lnt er
tray is fixed in the barrel, and has at |east. one of
CORRFIESs: ﬁggrgégev RWaler InflgwRoR 4 Bracesspe mater dissharep pafteand 2
thereof. The water in the barrel can flow smoothly in
condpasgshvater disehargegort; lableagtoae opepteradispogest in theharrgliand daving a
tray includes a supporting plate having a di sk shape,
cosstuictomdepicgehinidneatfctaime d thmougto? fy and af lmest oo of filer tray
supporting plate, and a separati on nenbrane attached

disposedaitedtedy with tHex@tor®in thB®agélai n cl oth, and the drain
cloth and the separation nenbrane are adhered onto

the BRMRTilaGs AL IR i bdirdl NRHIHAS 8 1EASD EndENRatel Passage port so

Thus, the nmanufacturing process becones sinple.
. ! . h I _
TorH3% f Pichite b R RRRL , TR Seril b APl #.@ Bnooply in

removed effectively since various types of vortex
thev\l?élfrglr&?ngwea?'%teb%%é?ggtpé’&' over w de range. Therefore,

the efficiency of the filtering apparalys. in )
pr oéﬁwgsflfl??@ g, gw&sheﬁ atsqugfgevlaﬁeﬁ)ewggéﬁsﬁ( shaRe-aflzain cloth
energy loss of the filtering apparatus

attached on both surface of the supporting p?ate, and a separation membrane attached to

an outer surface of the drain cloth, and the drain cloth and the separation membrane are
adhered onto the supporting plate with thermosetting adhesive. Thus, the

maﬁufacturing process becomes simple.

According to the present invention, the pollutant material adhered to the
separation membrane can be removed effectively since various types of vortex water
flow are generated over wide range. Therefore, the efficiency of the filtering apparatus
in processing the polluted water increases, and the energy loss of the filtering apparatus
isreduced. Furthermore, sufficient vortex water flow can be generated with low

energy even for the fluid of different characteristics such as density or viscosity.
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I's reduced. Furthernore, sufficient vortex water flow
can be generated with | ow energy even for the fluid of
di fferent characteristics such as density or
viscosity. -9 [Description of Drawings] FIG 1 is a
cross sectional view of the rotary type separation
nbr ane f| | teri n? apparatus according to the present
Deserptionpf Drpwingsli s a vi ew showi ng the filtering unit
in FIG 1; 5 FIG 3 is a partial sectional view of the
filtdlGtli wya drpsspegion] ViEw@f the totary typsrsspaetion/membeape diltering
a rotor for generating vortex water flow according to
apphmtfsiacedrdimgho diepredenoinvedtonpr esent i nvention; FIG 5

is a sectional view along the line I-I of FIG 4; FIG
6 i s Fam. Bi3ladieR howiag thd filaidg vhid il FF6Q; 1 i ncl udi ng
the cross section along 10 the line F- 1" of FIG 4,
FI G G $isa Wsééﬂfa%me\b'a?th\é%ﬁeﬁ&ay\@d BIG.fk ow
gener at ed b)})the operation of he rotor shown in FIG
4; Fkﬁt‘v 4815 a Q&{@%&L ?? rc\ﬁbrei%lr gne‘f;ﬂﬁl&r \%frt%% \Ja?err flow
genera |ng o wat er Ow according to the sécond

ofthe rese |nvet|on 15 FIG 9 is a
g g8 BT e O BT P THET IR 1| of FiG B
FIG 10 is a view shovvln the vortex water flow
geneFKt eSdSBﬁthW@ainé\"é‘iqn@ﬁh%hne Fhef K16t @5 shown in FIG
8; FIG 11 is a perspective view of the rotor for
geneFKt.irig aw enlacged wigve of parody in HEG of iichgingdhe pross seictien along
enbodi nent of the present invention; ?0 FIG 12 is a

thelimskI'9€fiGonal view along the line I11-111 of FIG
11; FIG 13 is a view showing the vortex water flow

g tle NEFRY. §ds BYicwshoWikg feivofteR ivater fIBwW @hnbfatedbyie bperktida of

the rotor shown in FIG. 4;

FIG. 8 is a perspective view of the rotor for generating vortex water flow
according to the second embodiment of the present invention;

FIG. 9 is a cross sectional view along the line II-II of FIG. 8;

FIG. 10 is a view showing the vortex water flow generated by the operation of
the rotor shown in FIG. §;

FIG. 11 is a perspective view of the rotor for generating vortex water flow
according to the third embodiment of the present invention;

FIG. 12 is a cross sectional view along the line III-III of FIG. 11;

FIG. 13 is a view showing the vortex water flow generated by the operation of
the rotor shown in FIG. 11;

FIG. 14 is a perspective view of the rotor for generating vortex water flow

according to the fourth embodiment of the present invention;
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FIG 14 is a perspective view of the rotor for
generating vortex water flow according to the fourth
enbodi ment of the present invention; -10 FIG 15 is a
cross sectional view along the Iine IV-1V of FIG 14;
FIGS. 16 and 17 are views showi ng the vortex water
flow generated by the _operation of the rotor shown in
FI G I%Ef- 1jisg crogs sestiopab xieyilong (e lipe &Y 1yr oft G- 16t or
for generating vortex water flow 5 according to the
fiftHl&% d;@'mgh? argfvigwreshopargihe vortexe wateo lowmlea3ateddy the
through 21 are views showi ng various nodifications of
opdnatiqr aftthaisitarshowh ik FI&. 148; and FI GS. 22 and 23 are
the experinmental result tables show ng the performance
of  tH6. 18 Istepdrs@canpaeaiof shealdtdr i Retetalifig KOkt&! whief flow
generating vortex water flow according to 10 the

adRb R o m@ﬁﬁﬂfehﬂmdm{eﬁ%fthvgiﬂ&knﬁﬁ&&ﬁi@ﬁ?' ow, the

preferabl e enbodi mrents of the present 1nvention wll

be rq ' r 4l W . t .
accot ! Polef 2 B2k Rfus bl YAEbLL BEUREEIES o fhe'$oirusion
Lew of the filtering apparatus enploying the rotor
mﬁge'bgfﬂgnerating vortex water flow according to the
present invention. The present invention proposes a
r ot aFyORpeanddArathesxperimentalres s tables shayving Bisrpgriggmance of
and nore particularly, a filtering apparatus having
the filtering apparatusyeandeying thegator foregsnenating vortexywates/fhew according to
rotors. The filtering apparatus 50 is conprised of a

thépresait ilB@ntiand a plurality of filter 20 trays 70 and
rotors 80 piled up in the barrel 60. The barrel 60 has

[Bestaigde])i nfl ow port 61, a processed water discharge
port 65, and a condensed water discharge port 63. The

fi 1t BErefdb@dow bhe ﬁefei‘%@@erﬁﬂo&iﬂl@nﬂs AEede p?EQﬁt Bledth® will be
barrel 60 by bolts 91, and the rotor 80 Is
described in greater detail with reference to the accompanying drawings.

FIG. 1 is a cross sectional view of the filtering apparatus employing the rotor
for generating vortex water flow according to the present invention. The present
invention proposes a fotary type separation membrane filtering apparatus, and more
particularly, a filtering apparatus having fixed type separation membranes and rotary
type rotors.

The filtering apparatus 50 is comprised of a barrel 60, and a plurality of filter
trays 70 and rotors 80 piled up in the barrel 60. The barrel 60 has a water inflow port
61, a processed water discharge port 65, and a condensed water discharge port 63. The
filter tray 70 is fixed on the inner side of the barrel 60 by bolts 91, and the rotor 80 is

rotatably installed in the barrel 60 by a rotational shaft 95. The filter tray 70 and the

rotor 80 have the shape of a disk, and are arranged alternately in the barrel 60.
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rotatably installed in the barrel 60 by a rotationa
shaft 95. The filter tray 70 and the rotor 80 have
the shape of a disk, and are arranged alternately in
the barrel 60. -11 Wen the water containing pollutant
material flows into the barrel 60 through the water
inflQw port 61, the polluytant material in the wa IS
fi 1t SVheh thy Wakss coptpining Rgllyant wgterigl Howr ki ﬂ&%&f@@@@ﬁﬂough
wat er and then is di scharged outside through the

the watas dnflaw peva 6 &rthelpeldtartgeaterdd in 8% waierds filfered dyydenSher tray
water in which the pollutant material is 5 condensed

70 t» adileaniprogsstdovdter ahd thén is ldeschapeddutside throughythe phasessed
condensed water discharge port 63. In such a

watkit disdhafpe,potthss, afd thiesoBdendéEwatei il whick ey polluins matapidl B
nmotor (not shown) that rotates the rotational shaft

cofl@erdbd {stschit@ed blilsRlel oTeheOREepb) B0 thd Boddehb&irW4ter discharge
apparatus 50, and the solid state pollutant materia
r th L : '
PP AT RN 2bp bl Shunbl 10 bor o

renmoved Trom rane
b BB 5 DT RO R AR OB BB Hrring

di scharge port 63 while being ¢contained in th

appyAe A endbg salid sepolutay snerial adisred \ehe mgrpe of the filter
filter trays 70 and the rotors 80 in FIG 1 are |

trag 70 agiremuyed Frent the meambrang /by the shesd farpe gensraed ingbatpitgation.
arranged alternately, the filter tray 70a at the

Tha peeovedppumntmatesal is ldisehargedgut3ids thadughhthe condensel water
constitute one filtering unit 15 together with the

dischdrge pst063lnhile beihgkehtaard ih tieonddhseh@afet.l t ering unit,
the rotor 80 renoves the solid state poll utant

mat efficab sRHwi 1R seREDhaNGe &itbAediRF0ARd Rerok VB0 iSFIEE 10Hre
the upper filter tray 70a and t'he upper side of the

s S 180 0 e 8 ) 6 iy

construction

TOSFRLAAHRF afth 2By DRERy P duBallr ey 25 el g wi
.and the | i d f th ti | 71,
toes R vith oy 4AQeporsl BeFverdribemonin 4 iAriBe Bitaibe sptot 80
the respective drain cloths 73. The supporting plate |
renpoyes {he splidigatgfpolingnhmatesiakerethe membianeedtiachgden thadowrrside of

shape appearance of the filter tray 70.
the upper filter tray 70a and the upper side of the lower filter tray 70b.

FIG. 3 shows the detailed construction of the filter tray. The filter tray 70 is
comprised of a supporting plate 71 having a disk shape, drain cloths 73 respectively
attached to the upper and the lower sides of the supporting plate 71, and the membranes
75 attached on the outer side of the respective drain cloths 73. The supporting plate 71
is made of stainless steel, and maintains the disk shape appearance of the filter tray 70.
A plurality of fixing portions 72 fixed on the inner side of the barrel 60 by the bolts 91

are prepared at the outer edge of the supporting plate 71. The membranes 75 filter the
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A plurality of fixing portions 72 fixed on the inner
side of the barrel 60 by the bolts 91 are prepared at
the outer edge of the supporting plate 71. The

menbranes 75 filter the - 12 inflow water, and the
drain cloths 73 supports the nenbranes 75 to maintain
~the outer appearance of the nenbranes 75 and |
in§pyyraternanslide draiy rleths Brsupportsithe Bmpganss 75 dovrnaintaip ple outer
processed water discharge port 65. Two water passage
appeartusce 19 tlar membramesi7 pand fimupireously guides theddpaed weter toward
filter 5 trays 70. The water flows snoothly in the

théprocedse®Wateh distighgd ot 68t er passage ports 79. The
basi c construction and the operation of the rotary

t ypeT%wtatﬂaeﬁgg?am 20 8reftbibh & e PRIDG LR tHESTePebtivd Rlter
sane with those of the conventional art, so the

tra????' | oak JERERLRE ERBo@RAN N Biftred gg zﬁrtf)ﬁ%‘f {h@ R Adr rﬁl;agtﬁlgg ports 79.

ering apparatus is-omitted, const
accol i RS spnipiecBRaBE e G8ratRD it ireaiay ppefparation
d i ped.in detail h i naf t, Th t f
megREReA I EABPRBNS dek BF SHTEWIBARS Bt f B I uL o e

invention is _ ~characterized in that it includes a
detgiled descriptiosr about the cpnsimetiomafithg fittering pprayatuy isgarified) and the
bl ades arranged in positions different from each other
construttien ofitheratomfak geheraulg vontex waterdlow adderdmgitoghe presertie
respective enbodi ments that inplenment such a

invehasraGilEbd &dstibed intdemilHerdiiafRent i nvention will be
described. FIG 4 is a view showing the first

emboptid e fof geh@ﬁtiﬁ%b@x‘te)f RhteHRORBEdrBBIg (O eseBin@éntion is
flow according to the present invention, and FIG 5 is

cha?a&grge;bl 8lga’%ﬁ M s gggurgf?@ of Ard%1dde ?194 :«li Eivl\]/ﬁajllctg 8? %ﬁﬂ:ﬁr&d

rotor or generating vortex wate

ks A 0 L BRSO B o

a rotor

120. . An assenbly ri 150 assenbled with the . .
HereGRbildvt 48 egnisiite SmboineRs T |ﬂpeif—m’?at SugE 65?‘3‘?6‘56“%‘& pigthe

prepared at_ the central area of the rotor 100, and the
pregest gryshyjon WHpbe drgeribed.

FIG. 4 is a view showing the first embodiment of the rotor for generating vortex
water flow according to the present invention, and FIG. 5 is a sectional view along the
line I-I of FIG. 4.

The rotor 100 for generating vortex water flow according to the first
embodiment of the present invention is comprised of a first rotor 110 and a second rotor
120. An assembly ring 150 assembled with the rotational shaft 95 of the filtering
apparatus 50 is prepared at the central area of the rotor 100, and the assembly ring 150
is assembled with the first rotor 110 and the second rotor 120. Accordingly, the rotor

100 assembled with the rotational shaft 95 through the assembly ring 150 is rotated by
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is assenbled with the first rotor 110 and the second
rotor 120. Accordingly, the rotor 100 assenbled with
the rotational shaft 95 through the assenbly ring 150
is rotated by -13 the rotational shaft 95 when the
rotational shaft 95 is rotated. The first rotor 110
has a plurality of first blades 111 extended fromthe
the otationsh shatdy Whemthe retationsl shafi?y sdetabd- t hereof . A
first assenbly portion 115 having a shape of a ring
ass e e dustwpton 11 hbasssplorabity of finsgbladss 113 eptended Bomahe
the central area of 5 the first rotor 110, and a first
rotdtiogallak®s ihakie sadiahdicédtiog thdpeoff i Asfirsbasaerablylpbrtiart hl Sdeaving a
other is prepared at the outer area of the first
shapd & a AdPassdmBlell vt thEbae@bly fing 13078 prdpasdd at @es@iihlarea of
portion 115 and the first ring 117 are forned in a

thO ey rcrtf%lc gﬁg dhdg FYSt rfrlg 917 for" c%hné&itng lrthélél_ﬁt Badest Newith each other

over a pe of a spoke type whe e second rotor

. 110 al has.the secon | ad 12
is htBalbl APt Nuck URea SR U OGRS E 0 2 e KT bRAELTE), the firs
whi.¢ch constructiqn is the ne.as that  of the fir.st
assegulY Pation 1AS apd the frpiain e farmsdan popdy,| Lesordiagly, the
and the second bl ades 121 are di sposed at positions
firgtirptog A 49 has the averald shapeiod @ speksiiyre wheslot at i onal axi s of
the rotor 100. In other words, the first blades 111
and Theseendradombl 18dds a3 theageeonyt bladesd@ 1 cba second iagssmply
15 in the rotational axis direction. Further, in the
pofifoasi@itané niixostcomehiting 127eoff whish cdrisatetsonlit theasachetdsahat of the first
second bl ades 121 are so forned as to have w dths
rotef ffeerent fromeach other in the circunferentia
.direction around the rotational axis, and nore

par tAg'H s%fil)é/d abidve, tﬁ@ 3V ess b.Hagér: | ) amd th Q@comi grahe§f2t lthagg disposed

second bl ades 121 I's snm | an tle w dt h of
. I : . .
at gl aRAERTro pach bt Sl BARFAUDIYacid SERE KEGH 00, I
i th h X fi 11 d th d ..
ot pBrea 8 SRendss | hEand b seropgmiar s BF pahionuiratively
to each other_ by an electrjcal welding, ultrasopic

in the yetatiopsl @rip diretionh e Fiuithes, ingthe presersmbodimat.fthe Ltst blades

rotor 110 and the second rotor 120 can be
111 and the second blades 121 are so formed as to have widths different from each other

in the circumferential direction around the rotational axis, and more particularly, as
shown in FIG. 5, the width of the second blades 121 is smaller than the width of the first
blades 111, and simultaneously, the first blades 111 and the second blades 121 are
overlapped with each other. The first rotor 110 and the second rotor 120 having the
above construction are attached to each other by an electrical welding, ultrasonic wave

welding or the like. Furthermore, the first rotor 110 and the second rotor 120 can be

manufactured integrally as a single member.

Meanwhile, the radius of the first ring 117 of the first rotor 110 is greater than
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manufactured integrally as a single nenber. Meanwhil e,
the radius of the first ring 117 of the first rotor

110 is greater than -14 the radius of the second ring
127 of the second rotor 120. Accordingly, as shown in
FIG 6, which is the enlarged view of the part A of

FIG, 1 including the cross section of FIG 4 alon .
the sading ofethe seqond ring d 2 of the seqpdgptor h80.r ofesordipglyhassshowa in
shape of steps. (The rotor 100 in FIGS. 4 and 5 are
FXGq, ﬁnwhith's thg¢enthogad view of the paomv e FEG.cleinofuding the cross section of
illustration, 5 however, the rotor 100 shown in FIGS.
FIG. drafbrfg the lie 8119 grecbutet ehd of therrokr 100 hihihk ehdpe of Steps.  (The
turned upside down as shown in FIG 1) As shown in

rotdr @00 én FEGY Ul £/ $48 tirfied QsiRURI fok BR donbETiertle $¢ 1lﬁfstrat10n
the barrel 60, and the gU| de 60a is in contact wt

hJ“';é%xﬁ eSlotd? 190 Qﬁom% land 995 ﬁﬁg$%ﬁtut1 E{é%a%%tgf g@il&lﬁ is

e first rotor I'S supporte
rurf 8¢ ”ﬁ‘%s*{a%tgl"%giﬁeu W5 8o W?ée lga?%{svéggaed on
the u r.tray 70a and the lower filter tra
the et s ot berr gy e akids Pl HynegniaRewith r@touter end of the
enmbodi nent of the present invention is rotating.

rotop $0(hsathatthe onissH aldﬁ@ﬁthe Tt rotes 1 1 QisgupBorad ynthe apﬁé :60a
bl ades and the | ower bl ades are different from each

Thereffiere,, the netor pikistnobdrodpeat t he vortex water is
generated by the upper blades 111 at the rear area in

t he BIG.7ds atviewnslowdhg ehetvioftex nated iffofregemibiatdd iivédnethe upper
position that the vortex water is generated by the

filteOwRy 70 AdaRe fodver Eltef (8 TRANIIR @R rbidr 'id?l?acrc@kﬁﬁg QHRé first
direction. Thus, nmore conplex vortex water flow can

emb@dlgﬁﬂﬁ&aﬁlg gregér{t%gelnﬁﬁxll ¥% rb&tlﬁ%npﬁlr t|h§ sgﬂttelﬂ-k ﬁ'?&lg,sag the

hat t nventi onal rotor RAaving e spoke _
e
widthO0R fie LB oldces b B hyer B1dGes Hrd ArBreRERGRSEHA el 2"
enbodi nt of the present ,i nvention nd FIG, 9 is
posasBallBE vt Evsea?raﬁeﬁ éy the uppep hlades, bl 1 4E e Tepr rpa in the
In the enbodi nents hereinafter, the construction of
rotatiogal diestion kdffergnt fsem the Rasitiontthat the ortexavalercis ganeraled by

and the construction of the assenbly portion
the lower blades 121 at the rear area in the rotational direction. Thus, more complex

vortex water flow can be generated effectively in comparison with the case that the
conventional rotor having the spoke of a single layer is rotated.

FIG. 8 is a perspective view showing the rotor according to the second
embodiment of the present invention, and FIG. 9 is a cross sectional view of FIG. 8
along the line II-II. In the embodiments hereinafter, the construction of the rotor
having the first rotor and the second rotor and the construction of the assembly portion
and the ring at the respective sub-rotors are the same as those of the first embodiment.

Therefore, only the construction of the blades is described in the illustration hereinafter.
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and the ring at the respective sub-rotors are the sane
as those of the first enbodinent. Therefore, only the
construction of the blades is described in the
illustration hereinafter. -15 In the second

enmbodi nent, the first blades 211 and the second bl ades

221 are disposed at positions different from e@(ﬁ:@
ot herInghegecppd embodimenty thedirat-tlades 241 pr thesreondrtlaiyg 221 are

the rotational axis of the rotor 200. Mre L
dpsposed et pesitions difffereritifrom edsthadlesr abspin gherircundergataad dérection
bl ades 221 have the sane shape and wdth wth each
auhé the ratadond layis tolfi heTotmr RAHLg edlopomrticudady, thefisobladese211 and
different. As shown in FIGS. 8 and 9, the first bl ades
i kdcaatblides 23 ERARAhOsadeteshape andwRith dthlehé bther, and only the
over | apped with each other, in other words, about half

ax?e{ngfeﬂgoé’i{igﬁshhérg@ﬂ’a‘?é’ﬁ%ffe?entpver' apped. According to such
a con

truction, as shown in FIG 10, the position that

the VarbEsRTRES 15 BRNGIA S Res1® R cBRATIIR B2 are

at t ont ared and the Téar areéa
fro

rotational direction is .differen the.posi.t.j.o .
Ay QR eRRS e Sasf e e s Ol b gt 8 gl HRereotis
bl ades 221 at_the front and the rear ar in the ..
oveglappade n Accordingde isueh 2 qqmgyctl%w%ewn Z@Gvb(}, fhepagiionythat
flow can be generated effecti velg in conparison with
the Wertexcwater istganerated by ¢lre/enper blades 21dtap theHzent aepatand thgrsrearca
of a single layer is rotated. FIG 11 is a view

in Sheoratatignalhdirecidérois differetefiroan diei pugitionthas thevedreex Watenis generated
according 15 to the third enbodi nent of the present

byl tRY Ri¥dr Blade P drlthe frdm and tife eAOSSa ek tal@nay dgsetiodf Thus,
FIG 11 along the line IIl-111. In the third

m‘g‘g%g‘g‘%’%ﬁqﬁmi Datel ot cal R I Rerdtkd _eﬁ@&i\;ehyein%%ﬁﬁﬁﬂs&{h@ﬁﬁ the

I sposed at positions differerit fromeac
ot.her., al Lt ' iale . di.recti nd
oA PLIRSh L M S g bRy i
ol 1 LIS A ah Vs BEPEH P RoloBL ERRSTIHe orsa g according
bl ades 311 _and the second bl ades %21 re so di sposed .
to the thigd greberdimentridhe prgsent myventienmand EH ohdiga cross sfdional view

circunferential direction. The width and the shape of
of FKe Iflialeng the ueBl-311 and t he

In the third embodiment, the first blades 311 and the second blades 321 are
disposed at positions different from each other also in the circumferential direction
around the rotational axis of the rotor 300, and furthermore, are distanced from each
other in the circumferential direction. Furthermore, the first blades 311 and the second
blades 321 are so disposed as to be distanced equally from each other in the
circumferential direction. The width and the shape of the first blades 311 and the
Therefore, as shown in FIG. 12, the first

second blades 321 are same with each other.

blades 311 and the second blades 321 are arranged in a zigzag manner.
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second bl ades 321 are sane with each other. Therefore,

as shown in FIG 12, the first blades 311 and the

second bl ades 321 are arranged in a zigzag nanner. -16
According to such a construction, the vortex water

flow as shown in FIG 13 is forned. As shown in FIG

13, the respective blades 311 and 321 generate . .
r es peQeGoyding {iuch R capstBictipn.dhe vertex waer flew gp shpvom EHG. 13 is
spoke, and furthernore, generate |arge sinusoida
formedr Ak shevoyint HE. 28 ghatespeativaddadens 1 1 frel 3fgenerate respective
Accordingly, nore conplex 5 water flow is generated.
véite® watdr Bdovesnduet thehe sitape of @ spake nardafutthegrmone, ige nerutetl ange

flow according to the fourth enbodi nent of the
siplifE tvateh VIOW Byothe zipRsh rkdagerent theRof I WofiBRgly Afdte complex
viewof FIG 14 along the line IV-1V. The rotor 400

wier 1B if QaHetdle£Mbodi ment has the first blades 411 and
he second 10 bl ades 421 having the same construction
furthernor

it h : . di g

& ol VG Pl ot P VR 4B oy b0 s,

e g Pl R SRE 1G5 458 st of
attached to all blades 411 and 421, one protrusion

Fig 34 alopg thellingdy-E¥t ached to all blades 411 and 421,
and the protrusions 413 and 423 can be attached to a

par t Toe ratoed 09 efdesfontth entodingent has the lfiesttbiades §11 sfrbthe second
the plural protrusions 413 and 423 are attached to the

blades g2t having theadms cddstruatich Wah thost in thephied enhbddiment)ahd
the size of the plural protrusions 413 and 423

futieG IORS a@l&@ﬁty@fﬁﬁﬂ@sioﬁs 3l PagH 43%eark adhdhed Sh HRCAIt& Subtace of
the rotor 400. The protrusions 413 and 423 can be

thebef®bialest 19 sngupect A\ﬁuéalif}gcggn%e n{)&@‘iw 46d a3 L be

they are manufactured as ‘sepa ers, and can

sk B PR RSk PP U B AR s

ur ernore,
o DB S SR 84Dy ST s a1
mé%&q@%vggg %R%I;:Tn%l)e Ig:l{lr%? ic’)rostreu%itoing 213!] gx?d 4?23dair§ l;ttgc?lgg ?o t?‘l%
respective blades 411 and 421, it is preferable that the size of the plural protrusions 413
and 423 becomes great gradually along the radial direction of the rotor 400.

The protrusions 413 and 423 can be attached to the respective blades 411 and
421 after they are manufactured as separate members, and can be formed in a body with
the respective blades 411 and 421. Furthermore, the protrusions 413 and 423 can have
the widths varying in the circumferential direction, and preferably, they can have the
shape that the horizontal cross section has a disk shape as shown in FIG. 14.

Moreover, it is preferable that the protrusions arranged in one blade have the sizes that

become greater in the radial direction of the rotor in order to generate the vortex water
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Moreover, it is preferable that the protrusions
arranged i n one bl ade have the sizes that becone
greater in the radial direction of the rotor in order
to generate the vortex water -17 flow effectively.
Furthernore, as shown in FIG 14, the protrusions 413
of the first blades 411 are attached to the upper
flgygttegtivalne first bl ades 411 and the protrusi ons 423
of the second blades 421 are attached to the | ower

si de Inktheheorseasshawh imBKs 142the proteusidnsrdd 3 of thelfast blades 411
respective protrusions 413 and 423 are arranged to
arpiatidched eo thewppet sidd &f thefippebladen4 1 It 41l thel pfoausions 4231ef the
di sk-shaped rotor 400. FIGS. 16 and 17 show t he vortex

seBBridEbladdsny 1 Gengtah&rioltte foWr kide OF tHEALcorRIcNIfdedi4ng. t Pherefore,
the fourth enbodi nent of the present invention as

j i ' E t: i '
LB IRR e SRR A Mot o
Oyvater flowin the side view

rte
m%gurg%cg%lfgrﬁnﬁ{kgg@ﬂgy%éér he first enbodi mrent as shown
inF 7 at, the area that the_protrusi opns 413 n
423 BRS1GREAT g Fevaren war b naaraisd by s ol g0
en'g,odi ment as_ shown in FIG 13 at the area that the
aceprding ia thefourth smhpdimentolthe presentfipyentign apdessribedapoye, in
the conplex vortex water flow in which two kinds of
whigh BIG.fli6phewaths sideitiewand FEG f 16t shewvsalse glanwiewl5 in Fl G,
16. Furthernore, as shown in FIG 17, the vortex water
f | owAs shgbmain MiGeWo) the gerengitd xornted witef flowin thewideGhew is similar
smal|l vortexes are generated at the rear area of the

to a6 T ths ifiedt enrbddinfine adshdwn T FIGT PY & th&RYe tif@ PR| R&trusions 413
vortex water flow is generated according to such a

an® PP hle UG QN and s Gimild t6 BAVSF i1 ?lﬁfcg%rﬁﬁocﬁﬁlgﬂtr gisﬂgvg% gn FI'® 13

fifth enbodi nent of the present I nventi on,
e
vorgegcgv?/%tipgﬁ(g]& n %vﬂle(:hftirv%ﬁ(tinc{s%tfgvrate?]ﬂ(())wasnage E:cprr?biggg 1os gmrle%ta%rshown
in FIG. 16. Furthermore, as shown in FIG. 17, the vortex water flow in plan view is
complex water flow in which small vortexes are generated at the rear area of the
protrusions 413 and 423. Therefore, more complex vortex water flow is generated
according to such a construction.

FIG. 18 shows the rotor according to the fifth embodiment of the present
invention, and FIGS 19 through 21 show various modifications of the protrusions
shown in FIG. 18.

In the present embodiment, the first rotor 510 and the second rotor 520 are

distanced from each other in the rotational axis direction. Therefore, the first blades

511 and the second blades 521 are distanced from each other in the rotational axis
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di stanced from each other in the rotational axis
direction. Therefore, the first blades 511 and the
second bl ades 521 are di stanced fromeach other in the
rotational axis -18 direction, thereby formng a

certai n amount of gap between both of them Further,

the rst %ﬁfﬂdes 511 . and the second bl s 521 ar
dlf‘i‘}l“ﬁ% ¥gby g a pertadn a‘éo‘b"é 28R DEINERR %‘Fe"lo fthege Jayrther, the
of themin the enbodi nent shown in FIG 18) are
first/bledespyd andithcsecomrchbladasei2] arg formad so maﬁﬁaspﬂ@mft @& them (all
530 is fornmed between the first bl ades 511 and the 5
the pard nfithehpitiabe &Rtodirent shotingn FOGr 18) aendnedliappadt with bach other.
nunber and the arrangenent of the protrusions 530 can

be npdilddseshd of protridsidrnes 0 i forfRd R veeen thefifdt bia@éscildend the
fromthe fourth enbodinent is that the protrusions

se@ﬁﬁi BaRs301 angagsh DRI eh¥iRER: FiliRinther BRYIHA ment of
shapes i1dentical to each other. The protrusions 53

v
bR pATSaq fon WGoEA I PO plldcBE The difference from he
ol el 50 S e g 4 0

protrusions 530a can be for med to have horizontal
ha&’l“éélée shapes idpntirl torgaghhgther- shape as shown in FIG 19,

and the protrusions 530b can be formed to have the

t ri aflag prosmisions pikare formeddo bavehwidtleuaryingrin thacircnmferential

rotational direction is curved to protrude rearward
dirastishudfithe fatorF106. and@re fAcned th aye ttlee streamliaed &idth apthe rotational

front part in the rotational direction undergoes the
dirkétion of theeit Gt SV0C € Fof ext@ipte, thedprotr@sithd 5308 chRBe Ferfed @d have

rotational energy, and the rear part in the rotational

hof%drRA kB se IRV Rifgld Mepd/ A he¥nRFEG. 19, AW the protrusmns 530b
effectively. Furthernore, as shown in FIG 21,

e R %éﬂl%?gtatml
h 21, show t estat s that .t secon
dirpeof ST BRI o B P IPI%Egt 7y ehocBliSh 03 in e
t he protrusions cl earl .) According to such an
shageafhei frrdtrart inthe (adations ! digection pndsges taenBie resistancgof ypter to
whi ch shows the vortex water flow formed by the above
resplp iy low lesafdptatinnal iegergy, and the rear part in the rotational direction

generates the vortex water flow effectively. Furthermore, as shown in FIG. 21, the
protrusions 530c can be formed to have the cross section of circle shape substantially.

(FIGS. 19 through 21 show the states that the second rotor 520 is disassembled in order

to illustrate the shape of the protrusions clearly.)

According to such an embodiment, the vortex water flow as shown in FIG. 17

which shows the vortex water flow formed by the above fourth embodiment is

generated.

According to the variety of embodiments of the present invention as described
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generated. According to the variety of enbodi nents of
the present invention as described -19 above, the
fluid between the surfaces of the blades in the
rotating rotor and the surfaces of the fixed

menbr anes can flow faster, so the adhesi on of solid
er shear

material, can be  preyented by the stron
ahoye.dhe flpid behvaendhetasenal the blades indhoroLg rotor and the surfaces

Furthernore, the vortex water flow at the rear area of
ofithefixesspewbianes tsinflws faster,tsadhsadhssign iof solidomaterialaas bs

t he sinusoidal speed distribution in the vertical and
preventdddryi the stralger slieaeimtdnsity vn the suefapmsaif theomednbrases. f ace

of the menbrane at the surface of the separation
Fufeih e ahe vottdkewhtel f16Wwiah theRtatafea dMhEfespafive brensf theie

adhesion of the solid material by wvitalizing the

roﬁﬁﬁg PR caBlbestthesii@oidhl SFe dislibuRalin m&evét‘t’cfai %‘deﬁle ®brizontal
he” menbr anes. Conparing the vortex wat er

t
dl%%tﬁ@é@{‘ﬁgeﬁﬁ%’a SR Ebotgut RiBhratt "?%Egaf%& fitﬁeé fratfon
ficient . he turb fJow
mghronsorih aheteiRGohBich Bnrisyen Ztk egroBietestnp Marornt b
nultl |l e blades_according to th presen i nventjon at
Qysasyt ok the sl 1 righnegr theisuripces of th eateeralv
to the present invention is relatively greater.
par t Cemparing thazortegwalgr flgyeenerated by gptating the reten ptnmééﬁit
(FIG 11) is superior in generating the vortex water

thef domvientionkl at6; USPes,82634) af the angidarspeérbsidficipat tofgendrate the
rotor of fourth enmbodinent (FIG 14) can generate

turb@leA S ow\itB ithd vartexi watbhfowe kécdatt € b Fdthtalg tHe E®6E With mastiple
well as in the radial direction, so the cleaning

bla@ég ﬁ:@&rdﬁ@}o Zgr‘égén?mn&‘}h MR ﬂnlle Hebd (R varfiSitE HARB Bdtor

and are the experimental result tables

acct%ﬂgﬂ\é {&hé BfesGht %ﬁﬁﬁg& reﬁ'ﬁ%&i&gréﬁfwrt hé, t Iélgé]{T?Mi%t é?i% type

otor according t ent in

o 55 gﬂgg%wgggrc%nzé%%ﬁg%&edvopﬁx oo i
LT A FNTH, E R R

of the conventional bar t¥pe rotor under the sams
gengrses vartesrwaterfinw inothe circumierential direction as well as in the radial

direction, so the cleaning effect can be achieved on overall area of the channel.

FIGS. 22 and 23 are the experimental result tables showing the comparison
result of the performance of the rotor according to the present invention with that of the
bar type rotor disclosed in the above-mentioned USP 6,027,656. As shown in the
figures, the multi-blade type rotor according to the present invention results in double
the performance of the conventional bar type rotor under the same operation condition
such as supplying pressure or operating speed, and in the aspect of the processing

amount, the consumed energy is 50% through 60% of that of the bar type rotor in
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such as supplying pressure or operating speed, and in
the aspect of the processing anount, the consuned
energy is 50%t hrough 60% of that of the bar type
rotor in -20 processing the sane anobunt of water. That
means the face that the nulti-blade type rotor of the

resent invention shows t i mproved effjciency. o
p%s%ﬁatngéb%%n?%mwﬁﬁgw% n (it e freerthaidhs {isFblade type

which is superior effect over the conventjonal
rofgred tleq Rresent aRiian shews thedmpsenedrafiiciaray afiapp300yein

has the conpl ex sealing structure for fixing the
ceamgpaison with theebes typeastoarwhich & shpaiior effeot ¢isr thepaventional

the filter tray 70 of the present invention as shown
produdts. G 3 has the construction that the separation

menbranes 75 and the drain cloths 73 are attached onto

the $4RRVLIERHe BdrveRtiohhl Mtéitrayt BE tHOSRIB1E0 Sl SiBictge for
According to such a nethod, the manufacturing process

ﬁ)iiﬁ%th]e%e e &Erﬁgraﬁggjaﬂdhﬁe Hfaﬂ?&ﬁﬂs}’ﬁc{]vyevief‘ Qﬁ@ﬂﬁé?stratylm of the
t pre he

ent 1 nvention, the passage throudgh which
I ' lied th i s di ' .
prbHL a3 ORF 2SRRI RR epron
mesayares & pachEiinielets da asraefebetfons B prgyinpplate 71 with

Accordingly, the size of the systemcan be reduced as
thermenetting adlvsiver Aeeasding te puchaspebedghe gapufactygng procRss 1s

processing efficiency per unit area increases.
sirhplrfchdsandithe pragpdtivitpibndreasgd. According to the present

i nvention, the pollutant material adhered to the

sepahstht preset fitiventien, thpdseageahiough wéiidhetht slwetyyis sipptied and

various types of vortex water flow are generated over

thef 1§ QistRBG&N is EhRREEd By twd'®aket bhszh s0f9 fohifed bd therfilRgtray
apparatus 20 in processing the polluted water

70! Gk RARESlessAB %ﬁlhfegg%ferﬁ%szlgﬁ%%ts?ée 3fMBe filtbitBlyl 700  Accordingly,

apparatus is redu Furthernore, sufficiént vortex

t I d w th
e e YT G P EE B el ol T AR RS e B o

or viscoshl¥. } .
the processmg €Inciency per unit area increases.

[Industrial Applicability]

According to the present invention, the pollutant material adhered to the
separation membrane can be removed effectively since various types of vortex water
flow are generated over wide range. Therefore, the efficiency of the filtering apparatus
in processing the polluted water increases, and the energy loss of the filtering apparatus
is reduced. Furthermore, sufficient vortex water flow can be generated with low
energy even for the fluid of different characteristics such as density or viscosity.

The preferred embodiments have been illustrated and described so far, however,

it will be understood by those skilled in the art that various changes and modifications
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The preferred enbodi nents have been illustrated and
descri bed so far, however, it wll be understood by
those skilled in the art that various changes and

nodi fications -21 can be nmade within the spirit and
t he scope of the present invention, and accordingly,

he .present inve on is .not limt
R GO Wi b i BA e oPb G %Wéesewdpmmgmﬂ agpopgingly.
and the equival ents thereof. - [CLAIMG] [Caim]]
the seepegi thepregean HyvaRtiQNyis wet kn@;&ewtém the doscripeshinnge puighe
a plurality of first blades extended in a radia
fodloweng ¢laimsfand thexequinadenitotheleofixi s 5 thereof; and a
plurality of second bl ades extended in the radi a
direction fromthe rotational axis, and di sposed at
positions different frompositions of the first bl ades
in a direction of the rotational axis. [Caim?2] 10
The rotor as clained in claim1l, wherein the first
bl ades and the second bl ades have w dths different
fromeach other in a circunferential direction around
the rotational axis. [Claim3] The rotor as clained
inclaim2, wherein the first blades and the second
bl ades 15 are so disposed as to be overl apped with
each other. [Claim4] The rotor as clained in claiml,
wherein the first blades and the second bl ades are
di sposed at positions different fromeach other in a
circunferential direction around
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the rotational axis. 20 [Claim5] The rotor as cl ained
in claim4, wherein the first blades and the second

bl ades are partially overlapped with each ot her.
[Caim6] The rotor as clained in claim4, wherein the
first blades and the second blades - 23 are

di stanced from each ot her 'n:%g circunferenti al
direction. [daim7] Théchd% s clained in claim®é,
wherein the first blades and the second bl ades are so
Eﬂkm@éld as to be distanced equally fromeach other in
the circunferential 5 direction. [Claim8] The rotor
as clAratedor gereratingivérteX waten dlows oomppiisinglg at | east one
of protrusion attached on outer surfaces of the first

bl adeplanly@rf fizadiddds bxtanthsl. in aChdialndiRbtidiOfrdmea rotdtiohalasis
claimed in claim8, wherein the protrusion is so

thé@bfBAdas to have wdth varying in the
C|rcunferent|al direction. [Caim10] The rotor as

cl ai ﬂy%lf%éﬁhg blafBELE n%trﬂieﬁ EI? &ﬁggé]iﬁlu(ﬁ}egﬂoﬁ fronfthe rotational

forrre ave streanline
ai m.i

t
o, WU { Bhsifond S g PRl e Ppl g8 b iRetion
forned as tp have a rear shape curved rearward in the
of the rofatiosale’iS al direction. [daim 12]

[Claim 2]

The rotor as claimed in claim 1, wherein the first blades and the second blades
have widths different from each other in a circumferential direction around the
rotational axis.

[Claim 3]

The rotor as claimed in claim 2, wherein the first blades and the second blades

are so disposed as to be overlapped with each other.
[Claim 4]
The rotor as claimed in claim 1, wherein the first blades and the second blades
are disposed at positions different from each other in a circumferential direction around
the rotational axis.

[Claim 5]

The rotor as claimed in claim 4, wherein the first blades and the second blades

are partially overlapped with each other.

[Claim 6]

The rotor as claimed in claim 4, wherein the first blades and the second blades
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The rotor as clained in claim9, wherein the
protrusion is so formed as to have 7?0 a horizontal
cross section of circle shape substantially. [C aim
13] The rotor as clained in claim7, wherein a
plurality of protrusions are respectively attached
Imeen he firs es and. t he second bl ades, and

ar%&‘f@gcedjf QIR £achpt ‘fr ‘{] eo‘HE" EsREAl e M gradual Iy in
the radial direction. -24 [Claim14] The rotor as
[SIE in claim4, wherein the first blades and the
second bl ades have widths sane with each other in the
ci r clihé mterasickdimed inedeino, whetkiaithe fis} bladasandte sacond blades
clainmed in claim4, wherein the first blades and the

arsscdifgbséd antebe distacdd sgpesigdrdah tashrnaheliy thecifchmferential
circunferential direction. [Claim16] The rotor as
direétgdnred in claim 1, wherein the first blades and the
second bl ades are disposed so that at |east a part
f are overl apped with each other in the 10
rotational axis direction and are disposed so as to be

di st.anced from ea t.he t he rotat .
Gi 1 oL Gfor = AR BB %&%@f&?@ﬁ bR | 28 ooB 5L Brptrusion
bet ween the first € Seco bl ades.

aﬂf{%ﬁ@f ﬁp&tﬂsqgﬂcmf tBs? oFegend RlpdgsSm 16,
wherein the protrusion |s so formed as to have w dth
[Glaim9dg in the circunferential direction. [C ai m 18]
The rotor as clainmed in claim17, wherein the
pr otFhegoton as slaswedfio cham 8as:vhercixh&wq>rotrusion is so formed as to have

width varying in the circumferential direction.

[Claim 10]

The rotor as claimed in claim 9, wherein the protrusion is so formed as to have
streamlined width in the circumferential direction.

[Claim 11]

The rotor as claimed in claim 10, wherein the protrusion is so formed as to have
a rear shape curved rearward in the circumferential direction.

[Claim 12]

The rotor as claimed in claim 9, wherein the protrusion is so formed as to have
a horizontal cross section of circle shape substantially.

[Claim 13)

The rotor as claimed in claim 7, wherein a plurality of protrusions are

respectively attached between the first blades and the second blades, and sizes of the

protrusions become greater gradually in the radial direction.
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streamined width in the circunferential direction. 20
[Caim19] The rotor as clained in claim18, wherein
the protrusion is so forned as to have a rear shape
curved rearward in the circunferential direction.
[Claim20] The rotor as clainmed in claim17, wherein
Qﬂe pr ru5|on is so forned as to have -25 a
cross section of circle shape

substantlally [Gaim21] The rotor as clained in

cl ai rhhesotompretlaimedan plaim 4 whereist the fistt blpgies prd the second blades
respectively attached between the first bl ades and the
haye wodttis bdraciwith eacicbtbérae sheodirquinderebtigrditecticsi. ons becone
greater gradually in the radial direction. [O aim 22]

[Ordnmi D8Jor as clained in claim1l1, further conprising: a
first ring fornmed integrally with the first blades and

di spgge %tgp@mﬁhiex i Ik 4txb§eréﬁttﬁ& KR Bladaxdr’t théB&tord bhudes
second ring formed integrally with the second bl ades

t ational axis.
arf‘@g%(gjéeﬁ ggfrﬁ%ﬁ@?ﬁ%d&g?f%egpﬁed&%c%&{:l aim22, wherein
(EP ring and the second ring have radi uses
??% nt fron1each other. 15 [C aim24] The rotor as

claipged in cI . further com i n firsf roto
equi pRREPte K Taimpd il Lo betels tﬁ%ﬁﬁt Hladescasiidns teeand blades
equi pped with the second bl ades; wherein the first

arer@mseésmﬂlah@ leastopart thetesit aeereverlpppediwith eashethisr imthser |

rotational axis direction and are disposed so as to be distanced from each other in the

rotational axis direction, and
at least one protrusion is disposed between the first blades and the second
blades.
[Claim 17]
The rotor as claimed in claim 16, wherein the protrusion is so formed as to have
width varying in the circumferential direction.

[Claim 18]

The rotor as claimed in claim 17, wherein the protrusion is so formed as to have

streamlined width in the circumferential direction.

[Claim 19]

The rotor as claimed in claim 18, wherein the protrusion is so formed as to have
a rear shape curved rearward in the circumferential direction.

[Claim 20]

The rotor as claimed in claim 17, wherein the protrusion is so formed as to have
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[Claim25] 20 The rotor as clained in claim1l1, further
conprising a first rotor equipped with the first
bl ades, and a second rotor equi pped with the second
bl ades; wherein the first rotor and the second rotor
are formed in a body. [Caim26] Afiltering
apparatus conprising: - 26 a barrel having a water
a homaamp! gEnss sectiop b eieds ghppganitaniialithar ge port, and a
condensed water discharge port; at |east one of rotor
kGleiwdEl in the barrel and having a construction
depicted in one of clains 1 through 25; and 5 at
| eastThemetonhs élaintedrin claiy 16] whersich pihtaditynaf mbirusipnshare he
rotors in the barrel. [COaim27] The filtering

reSpRAVEly diached bb@icRR the firschladd¥anl theeestl bladdsgarfd siesiof the
tray is fixed in the barrel. [Caim28] 10 The

il terd i - d1y; i 26, wherein
prﬂl{gglﬁfs HegoP @ge;??éﬁ ggadgtguﬂnathmlal i@

lter t east one of water passage

[ggi formed as to penetrate a plane thereof. [Claim
{‘ filtering apparatus as clained in claim28,

wherein the filter .tr incl udes a .supporting plate
havi RS E0t6k elaimeidn ofainy | ofEther Qb ned on bot h
surface of the 15 supporting plate, and a separati. .
enbA e raerarRHinaral il Qe Taslbiades and dispRsed captially with
cloth. [daim30] The filtering apparatus as clai ned

the rptatioa; Qandherein the drain cloth and the

a second ring formed integrally with the second blades and disposed coaxially

with the rotational axis.

[Claim 23]

The rotor as claimed in claim 22, wherein the first ring and the second ring
have radiuses different from each other.

[Claim 24]

The rotor as claimed in claim 1, further comprising a first rotor equipped with
the first blades, and a second rotor equipped with the second blades;

wherein the first rotor and the second rotor are attached to each other.

[Claim 25]

The rotor as claimed in claim 1, further comprising a first rotor equipped with
the first blades, and a second rotor equipped with the second blades;

wherein the first rotor and the second rotor are formed in a body.

[Claim 26]

A filtering apparatus comprising:
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separati on nmenbrane are adhered onto the supporting
plate with thernosetting adhesive. - 27

a barrel having a water inflow port, a processed water discharge port, and a

condensed water discharge port;

at least one of rotor disposed in the barrel and having a construction depicted in

one of claims 1 through 25; and

at least one of filter tray disposed alternately with the rotors in the barrel.

[Claim 27]
The filtering apparatus as claimed in claim 26, wherein the filter tray is fixed in
the barrel.

[Claim 28]

The filtering apparatus as claimed in claim 26, wherein the filter tray has at
least one of water passage port so formed as to penetrate a plane thereof.

[Claim 29]

The filtering apparatus as claimed in claim 28, wherein the filter tray includes a
supporting plate having a disk shape, a drain cloth attached on both surface of the

supporting plate, and a separation membrane attached to an outer surface of the drain

cloth.

[Claim 30]

The filtering apparatus as claimed in claim 29, wherein the drain cloth and the

separation membrane are adhered onto the supporting plate with thermosetting adhesive.
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