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Description

The invention concerns a device for the separation of substances, in particular of solid
substances, of liquid phases of varying density and/or of gases, from a liquid, by rotation with
several filter elements that allow the filtered liquid to pass through and that are rotatably
mounted around an axis of rotation inside a housing that exhibits an inlet opening for the liquid,
at least one discharge opening for the unfiltered components of the feed liquid separated by the
rotation of the column of liquid and at least orie discharge opening for the filtered liquid.

Such devices are exemplary in their application for wastewater treatment. In physical processes
for the treatment of effluents, the wastewater contents undergo concentration enrichment by
using various methods depending on the physical properties of the contents such as particle size,
density and setiling rate. Included amongst these are all separating processes that use solid
auxiliary materials (such as in adsorption, filtration, ion exchange), liquid auxiliary agents
(extraction), gaseous auxiliary agents (flotation, stripping), thermal energy (distillation,
vaporization), gravity or centrifuging power (settling, floating). In particular,
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opening for the unfiltered conponents of the feed |l i quid separated by the

rotation of the colum of liquid and at |east one discharge opening for the

filtered liquid. Such devices are exenplary in their application for
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_ Thc typical specific power requlrement resultmg from such an operatlonal mode as cross-flow
ultrafiltration lies, for example, in the range of 3to
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menbrane feed fllowin the case of DEF and t-herefore, the sedinentary. .
deposition can accunul ate uncontrollably, while in the case of CFF, the
menbrane is targeted for throughflow, whereby the sedi nentary deposition
accunul ates in a controlled manner and can be restricted. In spite of this,
a slowdown in filtrate current does occur after a |longer period of
filtration operation that is caused by the formati on of sedinentary

- deposition that is reversible. It has been common practice, both in DEF as
well as in_ CFF operations, to conduct periodic backwashing so as to obtain
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shafl, in'between the filtering

the cour sgefiénts GhbleRey cause problems (clogging of the filter surface).

Embodiments of this invention can provide a device of the type initially depicted, in which the

accumulation of light substances, between the filtering elements in the area or in the proximity of
their rotational axis, is to be avoided. To this end, |




‘conducted in‘the framéwork of the .current:*inventi-on, it becage gyj.dent - :
that irn the colum of- ‘liquid, which is brought to rotate bgﬁﬁﬁéﬁﬁhtating"
filtering el enents, |ight substances such as oils, lipids and dissolved
gaseous conponents collect in the area of the shaft, in between the
filtering elements where they cause probl.ens (clogging of the filter
surface). Enbodinents of this invention can provide a device of the type
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cost-effectively manufacturable. Cross-flow through the filtering el enents
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eIenentnghmmggﬁgﬁgqﬁ$§mgﬁth a first aspect of the presént i'nvention, there
is provided a device Tor thaoneksengtnagyfugpehdheidiesng eementsspeci al |y sol i d
substances, |iquid phases of different density and/or gases, froma
liquid, comprising a plurality of essentially discoid filtering elenents
‘which are rotatable around a rotational axis and accommobdated in a housing
free to rotate about the

In accordance with a first aspect of the present invention, there is provided a device for the
geparation of substances, especially solid substances, liquid phases of different density and/or
gases, from a liguid, comprising a plurality of essentially discoid filtering elements which are
rotatable around a rotational axis and accommodated in a housing free tb rotate about the
~ rotational axis and connected in a torsionally secure manner with a hollow shaft, which is
concentric to the rotational axis, the housing comprisiné an inlet opening for the liquid, at least
one radially outwards located discharge opening for the heavier substances separated tﬁough
rotation, and at least one central discharge opening for the filtered liquid, characterized in that the
interior cavitics of the filtering element are in communication with the interior cavity of the
hollow shaft via central passage openings for the filtrate to exit, that in the region or in the
proximity of the rotational axis of the filtering elements and in the filtering elements at least one
_through.ﬂow opening is provided for substances with lower density than the liquid, and that in the
- cover of the housing in the proximity of the hollow shaft a discharge opening is located for the |

exit of substances with lower density than the li.quid.




rotational axis and connected in a torsionally secure nanneéwgiab hol | ow
shaft, which is concentric to the rotational axis, the housina cgﬁprising
an inlet opening for the liquid, at |least one radially outwards |ocated

di scharge opening for the heavier substances separated through rotation,
and at | east one central discharge opening for the filtered |iquid,
characterized in that the interior cavities of the filtering elenent are
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which are rotatable around a rotational axis_and accommpdat ¢ n a housing
free to 1ETigE eaviishat the filleringlements g ingsergounicpion g thsthe intesigrpritEichgean i nl et
openi ng fidlowtsAgr, WhitHiifliocadd dofRftkic @e k@sliondllalis, W4k VRIS Jrasmdvesholdsschar ge
opening for .the heavier substances_separated through rotation, and at
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In accordance with a third aspect of the present invention, there is provided a device for the
separation of substances, especially solid sﬁbstanccs, liquid phases of different density and/or
gases from a liquid, comprising a plurality of essentially discrete filtering elements, a cylindrical
drum and a housing, ‘wherein the filtering element are radially connected with the shell surface of
the drum in a torsionally secure manner and are secured in the direction of the rotational axis by

- means of ring fasteners, which serve to seal off the interfacing sites between the filtering elements
and the shell surface of the drum, comprising a central opening for the passage of substances with
lower density than the liquid and radially outside, within the drum comprising at least one
throughflow opening for the passage of heavier substances, wherein the. drum in the housing is
accommodated free to rotate about the rotational axis and in the region of the filter elements
being pervious for the filtered liquid, such that the filtering elements stand in connection with a
ring chamber arranged concentrically relative to the rotational axis of the filter elements, radially
outside of the filtering elements, the drum comprising at least one outlet opening located radially
outside on the face side of the drum, wherein the housing comprises an opening for the inlet of
‘the liquid to be filtered in the interior of the drum, at least one outlet opening for the heavier
. substances and located radially outside in the cover and/or base, at least one outlet opening for
filtered liquid, located radially outside in the region of the filtering elements, and at least one
outlet opening, located in the cover and in the proximity of the rotational axis, for the exit of the

substances with lower density than the liquid.
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hol | ow shaft, which is located concentric to the rotati onal wzoogl aa
plurality of holl ow spokes spaced apart from one another the
circunferential direction in the region of the central openl ng for the
exit of the filtered liquid, and that in the cover of the housing in the
proximty of the hollow shaft an additional discharge opening is |ocated
for the exit of substances with |ower density than the liquid. In
accordan@@rwﬁartdii cgenifliry entagipeat of e devie: ip has iatacteié@ i ththe AlB@Ige | S provi ded
a device _for .the of subst ances al | ol i d substances,
liquid phsegdsd baalc?eig'adﬁs@ﬁfi‘apa%h“sqamfu “Ej%‘gg:ssg 8ﬁ¥dafﬁ‘fﬁmﬂﬁ5is?ff’esé’ npri si ng
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and a hoysi el I nment con ed with
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fllterlngeenents 5 surface o rum co I'sing a central
openi ng F‘@S‘Ftlopﬁéhfﬁ%% @i’eblflgssﬁib‘gtthfnces with |ower density than the liquid
and radially outside, within the drumconprising at |east one throughflow
openi ng for the passage of heavier. substances, wherein the drumin the
housing is accommpdated free to rotate about the rotational axis and in
the region of the filter elenents being pervious for the filtered Iiquid,
such that the filtering elenents stand in connection with a ring chanber
arranged concentrically relative to the rotational axis of the filter
elenents, radially outside of the filtering elenents, the drum conpri sing
at | east one outlet opening located radially outside on the face side of
the drum wherein the housing conprises an opening for the inlet of the
lTiquid to be filtered in the interior of the drum at |east one outl et
opening for the heavier substances and |ocated radially outside in the
cover and/or base, at |east one outlet opening for
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filtered liquid,” located radially outside in the regi.on of the filtering _

elenents, and-at T[east one” outlet opening, [-ocated in the &d0&F200%d in the

proximty of the rotational ,axis, for the exit of the ‘substances wth:

| ower density than the liquid. 5a 5 May 2006 A preferred exenplary

enbodi nent of the device is thus characterized in that the filtering

el enents are basically disc-shaped, in particular, circular ring

di sc-shaped and the inner spaces of the filtering elenents stand in

connection with the inner space of a hollow shaft through which the

filtered liquid is |led away. Thus, the filtered |liquid passes through the

~ filtering elenents and arrives in the inner space of the hollow shaft.
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el ements rotate around Chars “F8E%ti onal axis during operation, the Iight

su s floating,upward_ in the housing can rise up through all of the
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-. Another preferred exemplary embodiment of the device is thus characterized in that the filtering
elemf:nts are basically designed to be circular ring disc-shaped and the inner spaces of the

- filtering F:lements stand in connection with.the inner space of a hollow shaft, arranged
concentrically to the rotational axis of the filtering elements, via several hollow spokes, spaced
-apart from one another in the circumferential direction, through which said hollow shaf,t the
ﬁlter.ed.iiquid is led off. The hollow spokes have a double function. On the one hand, they
provide a fluid passage connection between the filtering elements and the hollow sha;ft.




“fromthe hO||OM/Shaft in allgnnent In partlcular mhen the fllterlng ' ‘
,elementsare standing still or. are rotating.slowy, this en3l¥£086direct
't hroughf l.ow t hr ough several  filtering el ements that are axially spaced
apart fromone another in their arrangenent on the holl ow shaft. Another
preferred exenpl ary enbodi mrent of the device is thus characterized in that
the filtering elenents are basically designed to be circular ring

di sc-shaped and the inner spaces of the filtering elenents stand in
connection with the inner space of a hollow shaft, arranged concentrically
to the rotational axis of the filtering elenents, via several hollow
spokes, spaced apart fromone another in the circunferential direction,
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passage connection between the filtering elenents and the hol | ow shaft. 5
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outside of the filtering elements. The ring chamber serves to receive the filtered liquid. The
arrangement of the receiving space for the filtered liquid, being radially outside of the filtering
clements, provides the advantage that the centnfugal forces at work during operation serve to
promote the flow of the current into the receivin g space. Furthermore, a central throughflow
‘passage is formed radxally inside of the filtering eIemcnts said passage
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B ‘filtering.elements are- essentially designed as circul ar %d“@fé%oeshaped

‘and stand in connectron with a ring chanber that is concentrrca]ly )
arranged in relation to the rotational axis of the filtering elenents,
radially -outside of the filtering elenents. The ring chanber serves to
receive the filtered |iquid. The arrangenent of the receiving space for
the filtered liquid, being radially outside of the filtering elenents,
provi des the advantage that the centrifugal forces at work during operation
serve to pronote the flow of the current into the receiving space.
Furthernore, a central throughflow passage is fornmed radially inside of

t heéngiringdhné wehindeabmsardsiaing 40668 80fe lighNaBEiAest he unhi ndered upwar d
rising action of the light substances. Another preferred exenplary

entfonbtiee ptefated Senthity embbSinidAuss G a&@i‘é& Psrth&se&a}al%tetri}@& il it B el ement s

ar elenenBess eshreoicd 1615 WM th ﬁto&ﬁé&dl%&% ! ?axﬁ‘? m‘i 2 a' m bei ng
I ot F PRIg 19 d t
rr&@%ﬁ @,;;ﬁfgrggrgggr e %g : @ff. il Emr@%g : ﬁ@rqa.q%%: L s

: e‘PP‘Ptferr ng eI ements. Anot her pref erred exenpl ary
: nggﬂ ment _of the devrce is thus characterized in that the drumis
es “3 Irpd sxgmelpry smbodimert ofithe devicaid dhusshampeteriaatintthatithe dvani lge | ower
f r 8???“ eg,rgnechgn Fpirawar ghilinden slapepand thits op thevberedfr Srfadenst thd @b an and
t h&et Per is provigisgdr the diquidi ambthet, on e whpenfromfaciéf thé dRGS, tanichtlettortis ded f or
' I i QW‘@Q@@IIMQ@bStﬁyw Ryshararangsenaintit isichsirsd a6 tHeabht Q%Etah@lﬁ v!rﬂlght
suBgivameetstmitel] at terdutiet porolsed o6 R Wwatd@riutiet port based on their
upward driven lift.

Another preferred exemplary embodiment of the device is thus characterized in that the inlet port

and the outlet port are concentrically arranged in relation to the filtering elements and are used to

support the drum. The resulting simple design of the device results in low series production
costs. Furthermore, it is advantageous




Anot her .preferred exenplary enbodi nent of the device is.t hu% haracterized
in-that the inl.et port and the outletport are concentrica I@aya?rqogm‘ged 3
relation to the filtering elenents and are used to. support the. drum:  The -
resulting sinple design of the device results in |ow series production
costs. Furthernore, it is advantageous . 8 that the drum can be
preassenbl ed together with the filtering el enments. Another preferred
exenpl ary enbodi nent of the device is thus characterized in that, in the
- lower portion of the housing, a discharge opening is provided radially on
‘the outside, which stands in connection with the interior of the drum
Based..on its radiall xternal positioning, the discharge opening serves
toﬁ.ﬁgmﬁ@‘?ﬁé“gf’? ﬁ'g’l‘?ﬁt"éﬁh?w%u%tfd%ég$=1efliehtsered out of the liquid,
th%tpﬂgéhi bit a specific density that is greater than that of the liquid.
FufPREYT BirRd seremplach ambedimentof the dewick is lasichimsterifed inahitnvané ioar ener ge
f r BeRtioR@f thsi hoysingn digdwegd qrening,is phivited ehdidity @i B8 0aRidN FhiANtAUSIdesi gn
e nBRIHcAtRaT ‘sqth ﬁledateaiio_r ofifhic deurn B sed on @s tlidleextdha Yo gSninSNAWiskkred 1 QUr e |
a Ppening wewisgo pemiiothierdisehargt of AelidiRvkiaRec HIRSSOSHRAR 11 &%ﬁ:{ﬂ% ﬁiiﬁ’&”“ on,
s egprecific densingihbtidighanter Ch@ShatsGhd BiliidFi gure 2 an indivi éluél Fiter ng
elenment fromthe device illustrated in Figure 1, seen in top view, Figure

S Rt P 1, S¢ g e A
Buirthen eliiveinthpab, chhtab REERNG a%h%g%gcs d ﬁlb[gnr%gﬁ;{?h% gétél}ﬁ%%;%@emgn s;gﬁr ien

It ggfiﬁgﬁlghéﬁ}gé l%f'%t@s %?{r%%q%gm gneg’%tr'%o |% i 1eEeTing 0dher dance

t
wth the 1nvention, in

Figure 1 a ﬁrgt de‘sign embodiment of the device in accordance with the invention, seen in
longitudinal cross section;

Figure 2 an individual filtering element from the device illustrated in Fi gure 1, seen in top
_ view;
- Figure 3 -an individual filtering element from the device illustrated in Figure 1, in

accordance with a second design embodiment of the invention, seen in top view;

Figure 4 a thi{‘d design embodiment of the device in accordance with the invention, in
:  longitudinal cross section and




- fromthe device illustrated in Figure 4, seen in-top .view-

:Iongltudlnal Cross: sectlon and 9 Flgure 5 an |nd|V|duaI fil $%gp el ement
ice -
i'llustrated in Figure 1 conprises a housing 1, in which a hollow Shaft 2 is:
rotatably taken up around a rotational axis 3. Connected to the hol | ow
shaft 2 are nunerous torsionally secure filtering elenents 5, 6, and 7,
which are all designed in the sanme manner. In the design enbodi nent
illustrated in Figure 1, there are 19 filtering el enents connected to the
hol l ow shaft 2 in a torsionally secure manner. The holl ow shaft 2 can be
desi gned of one piece or conprised of several parts. The filtering
elegﬁntséare conBrls f{ menbranes and are hollow on the - interior.
Thr h al flternecslement fomethe dewce Hipairathd irckigwiede séentin taphe
interlor of tH@CWfllterlng el ements fromwhere it then arrives at the
interior of the hollow shaft by way of suitable openings in the shel
sur f Egedegice dibwstratstinKigyinal comptigesfilionsing hgnettierenhslidy sifafef rétatadlye secur ed
by takan ypdarpwrsl a miasionsl @iy 3. Clonmnaeted t; thé Roldve st Bhre GufRedus PdrsioRR1G
cyl isechre didterisgeleinsnti G, 6,ldndah) &vhich fabli BesigrRd H PRSI AnSa sk ek clioy seal of f
t he dmttodithat iiingtraiet &5 FhioVeaRert At fd ﬁﬁ&rnlg%n?én%ﬂhéct HB 9 ouJ%PEn w shaft.
The Xiinraaoisiaallptedued mbhieR, Phe ﬁﬁﬁﬂﬂhﬁ@‘%aﬁ EE 1 eWotflan o rﬁl,%d eI ement s
5, Gfantkral palts. A MAkHAY ele%n?srhr@&s ol I ow

shafifitedos. q‘hﬂﬁx%h@%ﬂeﬁﬁr s g 9 tfa e ﬁ(l;rg Or tne hn a | ower
gg\éemtegg h rog f screw
on %§ ché Sl%lﬂ i ﬁ? i\e ?nté ataﬁfeseﬁb@ PHg 1. In

“FE}Y B“ : whi ch,
t he Sindr e axlaP?ilrectlon The cylmdncal shells 10, 11 and 14 can be

equipped w%{ gaskets to sea o?f the interfacing sites between the filtering elements and the
hollow shaft. '

The direction of rotation of the hollow shaft 2 with the ﬁltenng elements 5, 6 and 7 is indicated
by an arrow 16. The lower end 18 of the hollow shaft 2 is designed to be closed and is
rotationally supported in a lower cover 20, which seals off the housing 1 on the bottom. By
means of screw connections 22 and 23, the lower cover 20 is secured to a flange 25, which, on
the outside, is rad1ally secured to the lower edge of the housing 1. In the lower cover 20, there is
also an inlet openmg 28 provided for
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~al so :an inl.et opening 28 provided for 10 a liquid yet to . be-filtered that
‘is indicated by an arrow 30. I'n proximty there, a dischargé'ﬂ%é%@%b' 56 is
al so provided, in.the direct vicinity of the housing wall, through which
heavy substances, wth densities greater than that of the liquid, can be
drawn off after separation by rotation and accunul ated concentration up
against the wall. The upper end 32 of the hollow shaft 2 is supported in an
upper cover 34, which seals the housing 1 off on the top. The upper end 32
forns a discharge opening for the filtered liquid, or the so-called
filtrate. The released filtrate is indicated by an arrow 36. The entering
liquid 30 arrives into the interior of the housing 1 by way of the inlet
operiliggiost tabrififerodtiahirindicated byren gesw 301 I proeintin] thers, & MiaéHare: Jﬁénﬂ‘{?y of

t he 56ii$ aley proyidetl dmdint dirdst viirtyhf Thetsouding foidll, IASEHANR R Kb4VS 584i5hda0) [ow
‘shafwith densitighgreiter thpp eiat enthe3iquidl cdw digkh o a?tla‘ggéépa?aﬁoﬁxb f?@]%ﬂén g screw
conneatmuiatsd SéhcameatDdD, upt 4paindPRevagover 34 is secured to g ange 41 that,

on the outside, is radially nounted to the upper edge of the housing 1. In

{ e meagpaht s0be iRl huno éll@;aﬁré inld Bl GLASs HLUNAST @haped housing

1 : Tar th
R e et Y . e

dis
: GighiEc g
away fromthe di sc%arge open %%rlﬁ%?atﬁdgf%ﬂﬁ?‘&é%peni ng 46 for |ight
b i 8 desj d in the - 34, inth imt f th
h y gfaytaa ghe plgeray ¢nfs /dsid teri
- SeI 2%%?“%@@9@8“?‘6 Ségg dreyetithe Umnﬁée@(bB%ﬁﬁthgﬁmllb\quhaﬁrgocat ed i ns| t h:“ "

By-meaps of" screw connections 38 and 39, the upper cover 34 is secured to a flange 41 that, on
the outside, is radially mounted to the upper edge of the housing 1. In the proximity of the shell
surface of the circular cylinder shaped housing 1, a discharge opening 44 is designed in the upper
cover 34 for the concentrates yielded by the entering liquid 30. Radially further inward, away

from the discharge opening 44, a discharge opening 46 for light substances is designed in the
upper cover 34, in the proximity of the hollow shaft 2. '
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housing 1 is'set into circular notion. The centrlfugal forces re It|
fromthis ensure that the substances contalned in the IlquﬁHMaY 5 nder
into the field of the centrifugal forces. Heavier active substanceS\MII
be transported away in the countercurrent to the |lighter substances. Such
subst ances are designated as heavi er substances that exhibit a specific
density greater than that of the liquid. Oher substances are designated
as lighter substances that exhibit a specific density |ower than that of
the liquid. The heavier substances contained in the entering liquid 30 are
radially propelled outwards under the operation of the separating device
due to thelr density and they collect in the region of the shell surface
of tfe2 Fsulohfrerotaliprsl enavementefitheholiow bt bxdched diltiag bpsgtoprRIimES 44,
56 ogrsiarlly secunoliléning demite corngbted soilEd sl shecrallres bf Biuill M aREtLheshel |

sur fkaveingfl it ket iftol cirowtas hmtibn Ttuentrisugdd Erced oM ERN FbiVthis BASrERME RNt Of the
heaviubstanash soztnines iri the lighfdeeiiedariér i el R oOfe b nh@a?fo'r&:rs ﬁéavsé?e devi ce,
act i avgivé submtahedsow]icgtdranisporid ARYah ecoﬁﬁ&ﬁfugﬂeﬂﬂto elcéﬁ'i)égﬁ‘ 3 E““ on,

t hr csuglthh@WaeRRBIghISd 48 hevier 85K A8 h'a(‘e £ g&}%“g% llty calch C 5 d or
Ci r ciit ffuid @ﬁre?glﬂ)‘%ﬁﬂcfédré géélfﬁteﬁla%q% sta%l e

t & 1
fi gupg tﬁ‘\%‘ﬂ%??? adl ally
eqU| r‘é&hglﬁ 28 ﬁg&:ﬁ 5 cor{%%%eq;}rg‘zg%wt Ay lé rea r es ult of
e t'% therrIDg I qlth f fafpArasing Uﬁ? B‘h W?ﬁ #EYeMd t eri ng
SJh d’“f’ Rt “r E %0 ingls Vi5Es heY ean @it thrrugB disar at i ng

deV| "Pergf‘]%ﬁn % 9 ‘35'8 ousirg {uhkherfigh sybstancesicollnet onete ewenshetlne hol | ow
s haf sl dpgierisi low dgnsity. rTheaneismentof be thhaviciubstameg s
operfi #’?@ 4 Y 2LHEFR 1 thp intgmprofiths dayingercting fidnphelowtand Asingaipvised.seen i n
Figure 2 the individual filtering elements 5 of the separating device
il T dase pgﬂl@jto the current invention, throughflow openings 48 are desi gned in the circular ring

disc-shaped or circular disc-shaped filtering elements 5, 6 and 7. As can be seen in figure 1, the

throughflow openings 48 are respectively arranged radially equidistant to the rotational axis 3 of

the hollow shaft 2. As a result of the rotational movement of the hollow shaft 2 i n unison with

the filtering elements 5, 6 and 7, it is ensured during the operation of the separatmg device that
light substances
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| o openi ng 49. The central -opening 49 of the internally hollo

in figure 1 are designed as.a circular ring disc provided wi a tral
GRISEC

el ements ensures that, the filtrate can arrive fromthe interior of the
filtering elenents into the hollow shaft 2 via the correspondi ng openi ngs.
The centrifugal forces effect the continuous deportation of the
sedi nentary deposition (concentration polarization) fromthe filter
surface of the circular disc or circular shaped filtering elenments and
ensure a continuous and snooth flow t hrough the nenbrane. The ratio of the
filtrate volume to the feed volune determ nes the concentration of the
non-filterable substances in the yield 44, 56. |In Figure 3, an alternate
enb3dichesolleetdn theoegionetlid halowngraBl2eirens Ul lbw desgityeseNtisdupwhe to fiiel t eri ng
el efisphargoopening 4o adé i bedblaso svandsroulflay quitng di sc, however, it is
provided with a |larger central opening 51 than the filtering elenent 5
r epAssembeseenrin Fignue 2, e ifdividhud TRtefiRR bleflen RS thdseparhtinb QbliON ISRk SF 52,
53, ibgwrad axbdaidreds 8 ¢irv@atin \Hs6 Prov Rl 3ilya ¢ Fl'af [ AN h§§é¥ﬂﬁ? the
- i nt epdndtig 49 of tE irftbinbBY hOove FREEM elefeh® chdtfe il YR an ¢ fro) th

sel im@id e #1Rangldlrhdifs RGO Rofib Shih o WAL Ll b Sarsogs T e
Spokﬁﬁﬁ%altﬁf&ygge?%é‘ 4 f;P ]}&fgf%% ﬂi@ ot Sy Opotl ngs are

1

ti i
- - § 1R Y [epositiarb(cpreeglation hr ough.
b s ki OREPUPHELbe s il ot LT MiobiRLLaR cieinut | on vt
the Lilters AP g“ ¥ dioush themqmbrans. Jhe raliapfithn Elistevplupe et r at e
unots Srf?‘"dlﬁ‘{"é £ ﬁ?%ﬁ@‘ﬁei copubatiopot the non-fijtprableesubstensss irothe ofeld #d 56.

‘rotatj.onal_ axis 3 of the hollow shaft 2. This guarantees the nearly
_unhﬁH%éW@&’Gﬁﬁgﬂamﬁﬁg€méﬂn$ﬂéﬁvl@ﬁb@ﬁﬁﬁ@ﬁsdﬁnauﬁéissg&mmnwﬁﬁﬂhﬁ hol | ow
© shafittering qlﬁ?m‘}iari@ahq designedens agirsilgnriegiisdihveryen it iapeepraatitnglageyi ce in
‘accespirahenenitig . thivetherfiltening etement S represented in figure 2. From the central opening
'51, h.ollow_spokes 52, 53, 54 and 55 extend outward, which radially run-inward and connect the
interior of the filtering element 50 to the hollow shaft 2. It is self-evident that in the region of the
interfacing sites between the spokes 52 through 55 and the hollow shaft 2, corresponding
openings are provided in the hollow shaft 2
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~is'represented: The separating device.is conprised of a.hou%‘hﬁ%%% in.
.-which a circul ar cylinder- shaped.drum 61:is rotatably noun g Ghe  °

| ower front face of the drum 61, a holl ow open:- ended tap 62 is arranged

t hat enables the entry of the liquid to be filtered into the interior of
the drum61l. On the upper front face of the drum 61, a holl ow open-ended
tap 63 is arranged that enables the exit of |ight substances out of the
interior of the drum 61. The housing 60 is sealed off on the bottomby a
base 65 and on the top by a cover 64. The housing 60 is designed in the
shape of a circular cylinder, just as the drum 61, and exhibits a sonewhat
| arger di ameter than the drum 61. The drum 61 is supported by the hol |l ow

t apSvigeh alinw thedilirate thpassdlmougic Adfthd suenchins ithgsfoReasTitisudh 53, GOVQAte 64 Of the
houdniegration withéhefilterimg qiémet|S0f ghsofe thitthehiMGuRBIRBOES, KGeBd that are

out wapbtsncted divalifly theapolestsado s iR thd\@recEBEbE the Y5HRSS %ﬁ;tzﬁb?ﬂ‘?é oGl 1n a

t or shafbal This geauitees RO AGTy hibhdebddt Waﬂﬂriﬁ:'c?fq%ﬂ{ nMSedizn SpYred in
t he Wdilowehafop, of the rot atyi onal axiug 3 by nearns %*bgglfl(ﬁg l?gﬁsetrgélglrlg@ﬁ, 69,

70. . Furthernore, the ring fasteners 68, 69, 70 also serve to seal off the
i nt ¢x Faskdd Sil . fol |l ferin | ements 66, 67 _and the shell
S i T A S R VL
al | Qe Ikh Eserro%g}:bl' @tjﬂlu 0 E e P aQ‘PFSI » 11 Phishiafarcalag pdinder-66, 67
havgndetdﬁg ape o {hl?;c P&g{ r PRPAPYEL TRt tpeep dasdrugy 61, rhs gifdpe openi ng
72, "as § S E%%Taf"g% { engbies the eniny of ghediguid to betfiieredinto tie inthriouagitid ow
ope - PEr repitfags ofithe dupstlanbelow wheehnded] the63 is awangdiethaegi on of
t he ‘PO PO FEF olight subsgamcesheut@f theisterioief thegdiume6 bper at i on of the separati ng
device, are able to rise unobstructed to the discharge opening 63. A
di sghéb@‘ésmgo@hiﬁrsgalﬁbﬁffmahqbotmmbby abheH5i mdoadhaldpybyy @wetled TaUt si de on the
uppBeusirLE) isfdesipaeddnuhe Siapanfla tisculalylndd §dstay tHe3drum 61, and exhibits a

son:1ewhat larger diameter than the drum 61. The drum 61 is supported by the hollow taps 62 and

63 in the base 65 of the housing 60 and in the cover 64 of the housing 60.

There is a plurality of filtering elements 66, 67 that are outwardly radially connected with the
shell surface of the drum 61 ina torsionally secure manner. The filtering elements 66, 67 are
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i fore

.Heavy substances arrive |nto the hol | ow for rred cover 64 Vi a tt\P %;H gchar ge |
opening 73 and from there, into. -a di scharge ‘openi ng 74 tha? 4 g

ially
provi ded on the outside of the cover 64. An "additional discharge opening:
for heavy substances is provided radially on the outside, on the |ower
edge of the drum 61 and is designated by 80. Heavy substances arrive into
the hollow fornmed base 65 via the discharge opening 80 and fromthere,
into a discharge opening 79 that is radially provided on the outside of
the base 65. The filtering elenents 66, 67 are provided with outward radi al

‘throughfl ow openings 78 running in the direction of the rotational axis 3

of the drum 61. The throughflow openings 78 ensure the passage of solid"
subsFafed & the direpien qf the eiatiopalpxishbrmg amd efguigfgsteders 6& 6Dj ¥a.eri ng el ement s
on luiicraeredthe girg dastaners 48 69,570 diep deoweto skal off thadtérfafind figs Betwerbhe One or
sevdiligringielempgtf 46 W7 apé tiershell aurbace afithel drym @10k e degi@iofithe iR de (not

r epredeeents thedne)allobheaye Alitrewliyhid tppssageugt. m@|ﬂlﬂnﬁ§9§h@ﬁ@% ?, Lbiting a

'spedhé stmpewel ghduldriritig discsaviepd emubh@PoughAbwbedill E 7h 'a‘!lé 51539,1 .L,e%ﬁed i
pas sn Figupe! QI TH{cche@ShrougRfloWlopeliAz R QRGRIR 1i6 I hIC g

ar r angRgicbtterobifonbi0fid Dot e dnBHBI dfufn‘i’ Ihe at1 Sep - The
ghgﬁgﬂe td Iggﬁtﬁlgﬁﬁﬁ%s;d tolifs fl@&h edE%Hx s es' eq)vy i hegméghsblen
o q;&@a‘f@*s 3k i eid%;f* g dIE % g‘nen ey el

°‘d ”%e Yla % %Célarae qpeRipg d3 asth M
suoiag, ‘% ‘&hmﬁ s 74 té ﬂt}taHYar qheQ leﬁ%t hersouer Gpani nSSZS 62

| |SﬁtS %8{1‘%58%% Wél f(?r eV H St&’l’“ﬁ’ﬁﬂ%ﬂmvrﬁﬁ% rgd h’ o the owteigwronithe t hr ough

the \AAE iﬁ? BHE gnd aydesienaigd g0 cdeavyisubuigecs hisivh gith e Istilaft st andi ng

b difharge openinig §0anil drpnethersp ittis a discharge opening 79 that is
radlally prov1ded on the outside of the base 65.

- The filtering elements 66, 67 are provxded with outward radial throughflow openings 78 running
in the direction of the rotational axis 3 of the drum 61. The throughﬂow openings 78 ensure the

passage of solid substances and thus prevent sedimentary clo gging of the filtering elements on
the radial exterior. In
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_or via the ring chanber betmeen the drun161 and the hou5|ng %? éE@%Ed on . ..
t-he novenent of the |iquid occurring. durlng the rotation o? He ltering -

el ements and on the centrifugal forces effected on the liquid,: is

possible to effectively prevent an undesirabl e buil dup of sedlnentatlon on

the filtering elenents. The transnenbrane pressure required for filtration

can be inplenented, for exanple, by the application of a negative pressure

on the filtrate side or by the application of a positive pressure on the

inl et opening of the separating device. Furthernore, it is beneficial to

use the hydrostatic or hydrodynam c pressure present in many of the water

treatnent systens 16 for the purpose of generating the required

t r atniewBr Gort walbalthe druamf1.sue v btverd trougidlowaqpehinga icomdially prwidtdscr i bed

sepa@ndhd mxjmdlemoc eprdvoutedhu). dihey nBaw tentasgga ol solkdubbtaiicesf axhibitngapl e,

aer apécdiic weight thatsis greatea kiianabat 2 thediquidstol b filkeral) tapdsk aircn@Nareo@ adi ent

pr egsdhagobpenitgard, whicthi radisianarhe S RtoRetkidin Mo aet BbhCKAT GSHET €. The

~fi | heusinge® TdaRGtSlafan: Btpd@ it 189erit® bArONPRI Rl a@%gﬂﬁh{SQWsﬁJhanes

EXhlalhhzinhélghatr@ffpﬁm%%as%\é%fﬁ‘tﬁlﬂbﬁﬁesb&t nad%%?ran%ﬁ ! a*l%l]ll%ﬂl s.

conventional 1ndustrial nenbrane applicati‘ons from tration

man@'uﬂﬂ HeEIRRADE UREHe 5 9& fn?f“l uid to hr anes,
gtgu'chtagﬁus ﬁgfg]}té}f’ F:f)fgg ahd %gtﬁwﬁ‘ﬁf%ﬁra%lrg ¢ ek ranes or
uoug

nan tb L fs AP & | can be
cons (i)uc ? E‘? noéw gﬁé n§fe tSous hol | ow
secf fl' putd Wes éﬁ@ i5e i, flevy|asgpgistion iy the filtening clgmenty s

secf et)"”lmﬂ ehveem therdrup &1 agd MO@@HE Of Based on e mpwereent of thet er posed

bet zéx OSCHTEng durmg the rotation of the filtering elements and on the centnfugal forces
effected on the liquid, it is possible to effectively prevent an undesirable buildup of _
sedimentation on the filtering elements. The transmembrane pressure required for filtration can
- be implemented, for example, by the application of a negative pressure on the filtrate side or by
the application of a positive pressure on the inlet opening of the separatmg device. Furthermore,

it is beneficial to use the hydrostatic or hydrodynamic pressure present in many of the water
treatment systems :
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sections, in-particular by filtering discs, and said secti o%%%}?ﬁdm“ L
interconnected by the tatter discs are inperneable to the Iiquid yet ‘to be
filtered. It renmmins essential that, between the interior of 'the hollow
shaft, or between the interior of the ring chanber, between the drum and
the housing, a fluid continuumbe established in the formof at |east one
openi ng that nakes it possible for the filtrate to pass through. The
Separating or the filtering device can be used in aerobic as well as
anaerobi c operating systens, for exanple for the treatnent of waste water
or 17 for water purification systens. The filtering device can, for
exanpl e, be integrated in the activated sludge stage of a sewage treatnent
pl an OIé%PLFEM@n@‘a@gﬂbquuwétmmnﬁ@mbrbﬁd)[ﬁfe@ﬁre 4l Sqﬁhme%qh% herefore, for
the applicetioresfithofiescribechseprmsing dévicd. MR whikh HefinechiRtnd Renibli 4,671 Ng
devi exrepln aafusion bectonphs a2k 00 o6 AS0hih b Ot Hherhlieno BUANS, LEA Nigaded for
t he seanbygebars eat reegeneraPlddithy@fdseiic Preskite P! 2CE of " prel P harbe s % i cat i on.
This permits the separation of the feed into a carbon-rich concentrate,
- whi cTheAnabe anasnobinRl ot hORXEERY baul 992 uapdLate @ car bon- poor

It .

wh ¢ : & PR YPHES t ewat
i1t mein®randdbiCabveRA REr g lb{r:azle .yl‘iotctﬁll@\égg,l@ v @g%ilﬂpgusgraalgg@nhrgge ¥Vﬁst :\rNianSr

I eaciglisatidds fropX @R Rratith nk AU S - :
- devi ﬁ@rnbﬂm%?ﬁﬁééﬂbr J 1% Qq‘lf\éﬁ}g&ﬁ;ﬁ%}“o;%rc% & ?_?ﬁt%‘_?%?s for exayeplasralymer devi ce
can @%ﬁﬁlt ?10%1” | cated or ST AN S U ItRian medmbipresor  gas i s
i nt roduced, us ng}?lshg an aerobi c node of operation possible. Preferably,

t he ,]H%) sin?? Jh %0 essentjally has the shape of a circular cylinder whose

| ong E(% shaff, 'fspf‘fgﬂéffdér{ﬁwe il $an he construgtedbf che Eetd @rfrorh Sevaidl ?a@@d
per pORETEET af varigus heldew sesiions, foroxauiate iorhe shiheof Dt @inden athepblyghof t he
filtEroRgseEliersafithe hallow sufipre sepaaidd/byofiieitgaderhdht Rin¥@pbd-a dktvilich 85l 1 On as
‘ sections, In particular by filtering discs, and said sections being interconnected by the latter discs

are impermeable to the liquid yet to be filtered. It remains essential that, between the interior of

the hoHow shaft, or between the interior of the ring chamber, between the drum and the housing,

a fluid continuum be established in the form of at least one o enin i ;
that mak
filtrate to pass through. 7 pening that makes it possible for the

The separating or the filtering device can be used in acrobic as well as anaerobic operating
systems, for example for the treatment of waste water or
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~well, thus perpendicutar to a horizontal foundation.. Furthe afb he i nl et
“opening 28, 62 into.the housing | and-into the drum6l is arr nged-i n the
base of - the housing-1 or in the |ower cover 20 or in the lower front face
of the drum 61. This configuration ensures that |ight substances contained
in the housing | or in the drum6l1 will rise parallel or alongside the
rotational axis 3 of the filtering 18 elenents. In accordance with the

i nvention, the nearly unobstructed ascent of |ight substances is nade
possi bl e by the throughfl ow openings 48, the spokes 52 through 55 and/or by
the central throughflow openings 72. 19 5 May 2006 Clains 1 . A device for
the separation of substances, especially solid substances, liquid phases
of fhirwfatar et fidesivai systema dller filyaimsicvice oam, dof &@tipls, be @iBgaii@iR Pl u- rality
of @swetetishidpystdgescidd skvfdgk thehinitit flafi@iAlSprekinth Ab8erh Al atAlberighaind a

~ r ot heldtuipend khabre, firdhasaamnaasede bfbn@as@qpﬁ'sgﬂ—efvfcﬁﬁt % HOERkn bOUt t he

r ot ddviiah alsdbeapaldl HARORS R oh BF Q&ets% hehdsé ?cH'rt glire ¢ @ hollow. |
shapibnt aflet 6Ninl ﬁace@%?&ﬁﬁlhh@ 312913 ﬁoﬁ tl?exée ara 1 % E\ggt%%”pr i sing
an éa!i’llJ(ﬁﬁné}Pt%Hc&QrJt@ Be%ﬂa obﬁ Il ertgg & bi L ocat ed

B8t at i on,

di
I Zﬁf?ﬂfé? G[hfbﬂechﬁg g&% 131%150 possﬁﬂ?é to useg%m ﬁr 0 C? HPEFW&EF ran@F | I g d

c h tering de ce to obtain drinking water from
asr PacE lafers T‘he separating device can also be indicated for use in installations in which air or
gas is introduced, thus making an aerobic mode of operation possible,

Prefcrably, the housing 1, 60 essentially has the shape of a circular cylinder whose longitudinal
axis, preferably in the vertical direction, is arranged perpendicular to a horizontal foundation.

. The rotational axis of the filtering elements is also preferably oriented in a vertical direction as
well, thus perpendicular to a horizontal foundation. Furthermore, the inlet opemng 28, 62 into the
housmg 1 and into the drum 61 is arranged in the base of the housing 1 or in the lower cover 20
or in the lower front face of the drum 61. This conﬁguration ensures that light substances

contained in the housing 1 or in the drum 61 will rise parallel or alongside the rotational axis 3 of
the filtering
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. that the interi-or cavities of the filtering el efrent are;in‘gqmgHﬂk%ation
with the interior cavity of the hollow shaft via central passage openings:
for the filtrate to exit, that in the region or in the proximty of the _
rotational axis of the filtering elenents and in the filtering el enents at
| east one throughflow opening is pro- vided for substances with | ower
density than the liquid, and that in the cover of the housing in the
proximty of the hollow shaft a discharge opening is located for the exit
of substances with |ower density than the liquid. 2. The device according
to claim1, characterized in that the filtering ele- nents are configured
as cjrcular ring-shaped discs. 3. The device according to claim1l1 or 2,
ch aFLf’éfEeé‘FSi' ;fb%fcf”ﬁia{l?f’a‘fmb fe inrediggHbe heasly wisbsiumgs dsneithod libhd dubstaniden g
el efEp possille by dhathraughilowopamigesiit theaspoken sl thraughdisaindbr 5Y @c@nirgl t he
hol HERIEHlert opeainga 7devi ce for the separati on of substances, especially
solid substances, |iquid phases of different density and/or gases, froma
liquid, conprising a plu- rality of essentially discoid filtering el enents,
. which are rotatable around a rota- tional axis and acconmodated in a
~housing free to rotate about the rotational axis, the housing conprising
an inlet opening for the liquid, at least one radially 20 5 May 2006
outwards | ocated discharge opening for the heavier substances separated
t hrough rotation, and at | east one central discharge opening for the
filtered lig- '
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uid, characterized in that the filtering elenents are configured. as
circul ar ring-shaped disks conpris- ing a large central ope%;iflﬁj‘,zqq(?at t he
interior cavities of the filtering elements are in comunication with the
interior cavity of the hollow shaft, which is located concentric to the
rotational axis, via a plurality of hollow spokes spaced apart from one

anot her i &la¥@S cjrcunferential direction in the regi on of the central
opening for the exit of the filtered liquid, and that in the cover of the

housi ng i 3 thg‘t [ OXi :}H of the _hollow shaft an additional discharge
opening is'loc @%V'?% or Yh‘?es%%r?t'%‘f' of pystances, eepecialbieelicisukstancesan t he
l'i quid. Slig#id ) P ' aeespeci.al |y |id
subst anceéf?. Iqﬁ?ui d Jfﬁgfsfééiéﬁ(t)g 8@?;‘?@?‘2@1{ %8%%?‘?%%@%‘?' ég@@t‘%?oﬁgﬂ i qui d,
conpri si nEplily pf gssentially ydisdoic §ilening elenyents senieh aré rotaeble aralManbs- a
ltering elenent are radially

i ndri h ' wh in the fi
connect e and 3nd ErahiTipdded 54 Anbisinds e 4 ateid alpehig istenle
manner angxigramdsesmieeted h éh@rsﬂirfaﬁ?fsleeﬁreoi][narﬁsr Wtha PSI’I&U‘SEa@{‘\{vﬁicms mreans

~of ring fasteners, which serve to seal of e interfacin es bet ween
the filtefonferdiclirthesrofationahaxishtie heusifgcempfisingeardinletopeoing fos thé ng a
central o ' X ‘ st.ances with |l ower density than the
Taut d ang R lpAst B0 rBaaR AviirdS IEHED fiSerbing oopHigoor o bbaviic
t hr oughf | substanessi sepdratedtthoughIsagiBnohnd @R 16 ofd léw'éhﬁﬁlct%ché/@é{o?bﬂ- the

0

- drum.in t.hefhotzl]si ﬁ% id's),ac_corrrmdat ed free to rotate about the - tional
axi s and 'Ng feribe filteged liawe. ehasasterized inel enent s bei ng pervious for the

filtered
that the interior cavities of the filtering element are in communication with the

interior cavity of the hollow shaft via central passage openings for the filtrate to
exit, that in the region or in the proximity of the rotational axis of the filtering
elements and in the filtering elements at least one throughflow opening is pro-

- vided for substances with lower density than the liquid, and that in the cover of
the housing in the proximity of the hollow shaft a discharge opening is located
for the exit of substances with lower density than the liquid.

2. The device accord'ing to claim 1, characterized in that the filtering ele-

ments are configured as circular ring-shaped discs.

3. The device according to claim 1 or 2, characterized in that the through-
‘flow openings in the filter ring elements are essentially arranged at an equal ra-
dial distance to the holiow shaft. |

4. A device for the separation of substances, especially solid substances,
liquid phases of different density and/or gases, from a liquid, comprising a plu-
rality of essentially discoid filtering elements, which are rotatable around a rota-
tional axis and accommodated in a housing free to rotate about the rotational
axis, the housing comprising an inlet opening for the liquid, at least one radially
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liquid, such that the filtering elenments stand in Connectiog .Jfb ring
chanber arranged concentrically relative to the rotational "axi’s"of the
filter elenents, ra- dially outside of the filtering elenments, the drum
conprising at |east one outlet opening |ocated radially outside on the
face side of the drum 21 5 May 2006 wherein the housing conprises an
opening for the inlet of the liquid to be filtered in the interior of the

d t | - ' t i er. subst d | gcat ed
ity SeRbrRncatid ShedBfde Vhdfite 0F REKLRlied RABRRES dtBiating for
filtered Ithrpugh, rotatioat addraideadt oheoventraledischare opeairgfopfthé Mtefdd kgring

el enent s, uqar&?' at tI easf. one outlet opening, located in the cover and in the
proximty Gt ARECYIRSR Nonal axis, for the exit of the substances with

| ower density than the liquid. 6. The device according to claimS5,

character i ' | C | rgnch for the liquidis

provi ded ;@ﬁﬂ?gitltgﬁg%ﬁ%é@ﬁ%rﬁe&g@gﬁ%ﬁ g%&QCtg?BQn%TSF’?H%g dl&'%rﬁ%’%n t he
top face #igle lagetdentral aperingothial tie meemsrcddvitibsuiane iltkAng leldbnts atlst ances
is provided as the qutle 7. The_device according to claimé,

{ t. 7. .
char act er [z EQTHIERHOY wih ﬁﬁfgéf"t‘?@@ﬁ XY o themalew shrft,twhichs lecated
connect i NgoREaHIGE tdtife F{aRDH da)‘&Q,ngiSniﬁa'ltﬁ'aﬁtgsif %If;o\«{ %gél'éégsg g?%%edgﬁﬂé and

are used for supporting the drum proc
subst ancelom anpaandtber i themicirdusidrentialadicstion! ingthed reios efohedédritel ent

density apdlahs $8°6% exif O3 filedy ﬁt!’qui\gf,]%%gltﬂat in the cover of the housing in
‘ the proximity of the hollow shaft an additional discharge opening is located for
the exit of substances with lower density than the fliquid.

5, A device for the separation of substances, especially solid substances,
liguid phases of different density and/or gases from a liquid, comprising a plural-
ity of essentially discrete filtering elements, a cylindrical drum and a housing,

wherein the filtering element are radially connected with the shell surface of the

drum in a torsionally secure manner and are secured in the direction of the rota-

tional axis by means of ring fasteners, which serve to seal off the interfacing

sites between the filtering elements and the shell surface of the drum, compris-

ing a central opening for the passage of substances with lower density than the.

liquid and radially outside, within the drum comprising at least one throughflow
: 'opening for the passage of heavier substances, '

wherein the drum in the housing is accommodated free to rotate about the rota-
tional axis and in the region of the filter elements being pervious for the filtered
fiquid, such that the filtering elements stand in connection with a ring chamber
arranged concentrically relative to the rotational axis of the filter elements, ra-
dially outside of the filtering elements, the drum comprising at least one outiet
opening iocated radially outside on the face side of the drum,
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the liquid is introduced by establishing a pressuré_ di fferepomyianos device
accord- ing to any one of clains 1 to 7, the filtering el enents being

rotated and the liquid being filtered. 22

wherein the housing comprises an opening for the inlet of the liquid to be filtered
in the interior of the drum, at least one outlet opening for the heavier substances
and located radially outside in the cover and/or base, at least one outlet opening
for fittered liquid, located radially outside in the region of the filtering elements,
-and at least one outlet opening, located in the cover and in the proximity of the
rotational axis, for the exit of the substances with lower density than the liquid.

6. The device according to claim 5, characterized in that an inlet connecting
branch for the liquid is provided as inlet opening on the bottom face side of the
drum and on the top face side of the drum an outlet connecting branch for light

substances is provided as the outlet port.

7. The device according to claim 6, characterized in that the inlet connecting
branch and the outlet connecting branch are arranged concentric to the filtering

elements and are used for supporting the drum.

8. A process for the sep'aration of substances, in particular solid sub-
stances, liquid phase of different density and/or gases, from a liquid, wherein
the liquid is introduced by establishing a pressure difference in a device accord-
ing to any one of claimé 1 to 7, the filtering elements being rotated and the liquid

being filtered.
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