The present invention relates to a screw extruder including a screw shaft rotationally mounted in
oppositely located frames, which screw shaft has a substantially conically widening diameter between
a feed opening for crude liquid and a discharge opening for dehydrated material, and on which screw
shaft at least one screw blade extending with a substantially uniform pitch is disposed, wherein a filter
sieve cylindrically surrounding the screw, shaft and having a plurality of filter openings is further
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processes have to be dehydrated before being disposed of or
finally used in order to be subsequently exploitable. Such
exploitation, for instance, involves conbustion, conposting or
even agricultural applications. In this connection, increasing
transportation costs involved in sludge disposal have in the
past called for the dehydration of the occurring sludges to high
final solids contents in order to nmake them reusable for
subsequent exploitations. To this end, polymer coagulation or
floccul ation aids have been added to the nost diverse sludges in
order to form fl ake-containing sludges that will subsequently be
nore readily dehydrat abl e.

For continuous dehydration, the sludge together with the
flocculation aid is applied onto a screw extruder from a feed
side and continuously dehydrated to the desired degree of drying
or dehydration of the sludge by conveying the latter through the
extruder while increasing the dehydration pressure. Since, wth
such a screw extruder, the solids concentration of the sludge is
low on the side of the feed opening into the extruder and
conti nuously increases towards the discharge side, a large



Thus, screw extruders are, for instance, known, in which the screw shaft is mounted so as to be
inclined relative to the horizontal line, and in which, in particular, the feed side is located deeper than
the discharge side of the screw shaft so as to enforcg, by the inclined disposition, additional
conveyance of the filtrate water outflow in the direction to the feed side. From EP-B 1 148 990, a
screw extruder is, for instance, furthermore known, in which a device for preventing the obstruction of
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From EP-B 1 148 990, a screw extruder is, for instance,
furthermore known, in which a device for preventing the
obstruction of the filter zone on the feed side of the extruder
is configured such that the filter tube and/or the filter sieve
is/lare driven to rotation, particularly on the feed side, in
order to prevent an obstruction of the filter sieve, on the one
hand, and to ensure the safe evacuation of excessive amounts of
filtrate water in that region, on the other hand.

In addition, the nost diverse screw extruders have already
been provided, in which the nesh sizes of the filter sieves have
been variably adaptable in order to be adapted to the respective
degree of dehydration of the filter material and be able to
safely cope wth the discharge of the occurring anounts of
filtrate in the feed region of the filter press, wherein all
known screw extruders have in comon that, although as conplete
and efficient a dehydration of the filter sludge is sought, the
occurring filtrate, irrespectively of its conposition, is in any
event immediately returned to the process, or discarded, wthout



To solve this object, the screw extruder according to the invention is characterized in that the screw
shaft is configured to be cylindrical in the region of the feed opening for crude liquid, to conically widen
towards the discharge opening in a central region of the screw extruder, and to be cylindrical in the
region of the discharge opening, and that the filtrate trough disposed below the filter sieve is designed
to comprise at least two chambers, or two mutuall){ separate regions, which two chambers are each
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that the first chanber in the region of the feed opening has a
| ongi tudi nal extension at |east corresponding to the |ength of
the cylindrically configured region of the screw shaft in the
region of the feed opening for crude |iquid.

In that the screw shaft is cylindrically configured in the
region of the feed opening for crude liquid, it has becone
possible to allow a large portion of the excessive anount of
liquid occurring in this region to run off directly from the
filter or screw extruder w thout applying a pressure increase on
the charged crude liquid in this region because of a change in
the dianmeter of the screw shaft or a varying pitch of the screw
bl ades. Due to the conical design of the screw shaft in the
central region of the screw extruder, the pressure exerted on

the crude liquid to be filtered or dehydrated, or the sludge to



5 overall energy balance of the same, due to the reduced amount of filtrate water to be treated.
Since, as in correspondence with a further developmfnt of the present invention, the screw extruder
according to the invention is configured such that the outlet of the first chamber in the region of the
feed opening is connected to the cleaning device for the filter sieve via a return line for filtrate, it has
becomeoaossible b%such a configuration to form, on the one hand, a substantially closed liquid
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cylindrical region will flow off through the openings of the
filter sieve into the filtrate trough, which is designed with a
separate first chanber in this region of the screw extruder,
al nost free of entrained solid particles due to the
substantially pressurel ess guidance of the crude liquid in this
region of the screw extruder. The filtrate water occurring in
this region can thus be imedi ately separated from the system
i.e. from the sludge to be dehydrated and also from the
remaining filtrate water still contained therein, wthout any
further purification, filtering or other treatnment, and directly
fed to further use.

In that, as in correspondence with a further devel opnent of
the present invention, the subdivision or chanbering of the
filtrate trough is configured such that the chanber in the
region of the feed opening has a |ongitudinal extension of 10%
to 35% in particular 15% to 25% of the length of the screw
shaft, it wll be safeguarded that nearly pure filtrate water,
which is substantially free of suspended matter and entrained
solid particles, will be collected in the region of the chanber
bel ow the feed opening of the screw extruder and, noreover, no
post-treatnment of this filtrate will be required before its
recycling, thus not only resulting in a sinplified hardware of
the device, but, in particular, also markedly inproving the



6 region of the discharge opening is additionally provided. When providing such an overflow, not only a
backup of liquid in the first chamber will be safely prevented, but it will further be ensured that, in the
event of an excessive dehydration in the first part of the screw extruder, sufficient liquid and, in
particular, sufficient filtrate will still be available to be returned into the crude liquid in order to enable
charging of the crude I|qU|d on the feed side with the correct and desired consistency and, in particular,
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intake,
a mar ked inprovenent in the overall energy bal ance of the screw

extruder, since the amount of filtrate |oaded wth suspended
matter or particles and returned into the process can be
mar kedly reduced. On the other hand, the total anount of water
to be cleaned, or quantities to be returned to the crude |iquid,
has been markedly reduced so as to significantly enhance the
ener gy bal ance of the whol e screw extruder.

In that, as in correspondence with a further devel opnent of
the present invention, the device is further devel oped such that
a punping device as well as a control device and a direct outlet
are provided in the return line, an in particular rapid and re-
| iabl e supply of the unloaded filtrate water to the cleaning de-
vice, or the nozzles of the cleaning device, at an appropriately
adjusted supply pressure will be ensured. |f required, excess
filtrate water can thereby be directly purged off via the outlet
so as to drastically reduce the overall amount of filtrate water
to be supplied.

In order to safely avoid a backup of liquid in the region of
the first chanber of the filtrate trough in the event of
excessive anounts of filtrate water, and safeguard continuous
operation, the invention is preferably further developed to the
effect that an overflow from the first chanmber in the region of
the feed opening to the at |east one further chanber in the



as well as a direct outlet, it is feasible, as a function of the process parameters, to adapt the plant to
the respective requirements immediately and Withou(gschanging the overall operating parameters, and
to adjust a liquid/solid particle ratio as constant as paossible in the crude liquid to be charged, in
particular by the provision of the control device, e.g. a control valve, such that the entire screw
extruder can be continuously operated over a long period of time, thus further improving the overall
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device, the invention is preferably further devel oped such that
the outlet of the at |east one further chanber in the region of
the discharge opening is connected, via a return device, to an
intake, in particular a supply punp, for charging crude I|iquid.
In that the outlet of the at |east one further chanber in the
region of the discharge opening is connected, via a return
device, to an intake, in particular a supply punp, for charging
crude liquid, not only the filtrate, which is heavily | oaded
with suspended matter or particles, will be imrediately returned
to the process in order to be redehydrated and hence freed from
entrai ned sludge particles, but a liquid/solid particle ratio as
constant as possible will additionally be adjusted in the crude
liquid so as to enable the uniform and continuous operation of
the entire plant without having to take into account varying
process paraneters, for instance by changing the speed of the
extruder or the |ike, such that a continuous operation that
remains constant over tinme and can thus be conducted in an
energy-efficient manner will altogether be ensured.

Due to the fact that also the return device in the outlet of
the at least one further chanber is provided with a punp, a

control device, and a return line into the crude liquid intake,



In order to ensure particularly complete cleaning of the filter sieve and, in particular, safely prevent the
obstruction of the passage openings of the filter sievg, the invention is further developed to the effect
that the cleaning device for the filter sieve is configured as at least one movably mounted nozzle
assembly including spraying nozzles, and that the spraying nozzles of the nozzle assembly can be
powered with a variable liquid pressure of a cleaning liquid at least partially containing filtrate from the
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I

particulaf TRERRICh AR oMt d sisdiRstialp LRkabifd fitatd RHePTh bt fddfordtne &asl eXMbder

according i@ eryefeahd fdner deyeleproendefife inwentiginfis duigher deyglepecbsuchdhalsthe acrew
shaft comrﬁ%se{f two screw blades with identical §.itches and opposiTIeI locate starting Ip.oints at least
c Ih}v in't

in the cyﬁ éoer{fig&tjeﬁvrggioﬁ Barth&Se dgﬁenwlﬂ?éfer%bly)fdp%% mé?t%ﬁ}J h@%di&w of
the longitudénal extensiegiodtheirst ghaoet indhe regidnesidhe feedtogpeaimgi nt o account,

yet, by providing oblong holes having semcircular end regions,
a filter sieve will, on the other hand, be provided, which wll,
on the one hand, be secured against excessive wear by the
special shape of the holes and, on the other hand, safeguard
that no excessive anobunts of solid particles, or particularly
| arge solid particles, will be entrained by the filtrate.

In that, as in correspondence with a preferred further
devel opnent of the invention, the |ongitudinal extension of the
oblong holes is 1.5 to 3 times the dianmeter of the round hol es,
it has becone possible to safely and reliably evacuate the
excessive anounts of liquid present in the region of the feed
opening, yet wthout allowing the passage of nmjor anounts of
solid particles. Conpared, for instance, to the provision of



In the following, the invention will be explained in more detail by way of exemplary embodiments
illustrated in the drawing. Therein: 10 Fig. 1 depjcts a longitudinal section through a screw
extruder according to the invention including a filtrate trough having two chambers; and Fig. 2
depicts a longitudinal section through a modified configuration of the screw extruder according to Fig.
1; and Fig. 3 depicts a |longjtudinal section through the screw extryder according to Fig. 1, with a

modified cBHAGurrFSr it rd@hofke, di ameters, the formation “of ~oblong

holes will prevent the direct entrainment of particles, since
the usually substantially spherical particle or sludge flakes
will be safely held back on the edges of the oblong hol es rather
t han be di scharged t hrough hol es having enl arged di aneters.

In order to ensure particularly conplete cleaning of the
filter sieve and, in particular, safely prevent the obstruction
of the passage openings of the filter sieve, the invention is
further developed to the effect that the cleaning device for the
filter sieve is configured as at |east one novably nounted
nozzle assenbly including spraying nozzles, and that the
sprayi ng nozzles of the nozzle assenbly can be powered with a
variable liquid pressure of a cleaning liquid at |east partially
containing filtrate from the first chanber of the filtrate
trough. Since the cleaning device is configured as at |east one
nmovably nounted nozzle assenbly including spraying nozzles and
the spraying nozzles of the nozzle assenbly can be powered wth
a variable liquid pressure of a cleaning liquid at |east
partially containing, or consisting of, filtrate from the first
chanber of the filtrate trough, it has becone possible to
control the cleaning of the filter sieve as a function of the
degree of contamination of the sane, in particular by
continuously increasing the pressure exerted by the liquid on
the spraying nozzles, for instance in the region of the screw
shaft in which the latter is conically wi dened, so as to prevent
any obstruction and safely reopen or purge already obstructed
filter nozzles. In that the nozzle assenbly 1is, noreover,
novably nounted, it has becone possible, by appropriate control
to selectively supply cleaning liquid even to those regions in
which an obstruction has, for instance, already occurred, in
order to nmake them passabl e agai n.

In that, as in correspondence with a preferred further
devel opnent of the present invention, the device is further
devel oped such that the nozzle assenbly of the cleaning device



Fig. 1 depicts a longitudinal section of a screw extruder generally denoted by 1, in whose center a
screw shaft 4 is formed, which is rotationally mounteg in frames 2 and 3. The screw shaft 4 is
configured in such a manner as to have a constant, ¢ylindrical diameter 6 on the feed side 5 of the
screw extruder 1, which widens in the central region of the screw extruder 1 in the form of a cone 7,
and is again c¥lindri_call designed in an end rgﬁion 8 oriented to a discharge side. A screw blade 9
extending ORet Y &RrkYen§iCORBS RSy dHAR 4 SitH ddhstRAT HiRESYisPdsed BR thEdct&k shaft
4, wheregy, #v parigdlar & hegapd segion beifrige gelieveaxtrudes 1; asigspnd scravy blaseckbist
arranged, which, likewjse, has the same pjtch, yet a starting point located opposite that of the fjrst
oren AT BC 8 VDB PG o Ber G Endd DBinb e G EXHETRURarRl et N
dehydratian inghe fasregiont5.i s P sciemeextmdent ferdizer, cooprises a dilier iewelor filtee drum
11 cylindrically sur ou&?ing tre screw shgaft 4 and including a,plurality.of filter ﬁpenin s 12, thrqugh
which fi|t8P8§§nir‘?g§s the i are' i8 Gisdh¥iged it e Bfedtibn tdWwSldR' Udbs 2ha RSN iar, into
the filtrateriropgh tli3c Whaffiltiate troeghf 13 trethe dllustratioregcaording tovRige B isaconeprisesisofte/o
chambers, 14 and 15, wherein the filtrate cha r 15, which is mounted in directjon to the feed
cide 5 o s bertes Doty 1 o e T eidt 36, froni iach sty Slloadua
filtrate is alireetly disctthrgedd 94 frohetheaysthnaad/br feel intb atdthematdedlly iradicateti syipply line
17 ofac in ice 18 e filter sie 1.vi n deyice not jliustrated j |t in Fig. 1. The
filtrate tréag% 1% %%\éh%s% éas’ié%ir%t%o% |gglgfedﬁ§§ué:f_¢%?ré§nwr§¢r tﬁﬁgpsﬂgln{gl l'fdi%jalgé)x[%edri&l Iil {)]sd: P
substanthlly @auabtoahat sfubkiregionfof thesdrel siafisd @v@hich the |dwer f eratredorvd hande
comprisqsue serey blades, . Jand 6 thnethaphand insuaanyallpiindricaly designe4o): In
this regiqneof the scvrei:‘w sha?gél, the low \;I)SC_:OUS material to be dehydrated is charged at 19§and, due to
the high lifuitMhiefdht D tHD&fUEdIGuRT) substanBaltyugdreyfiltaeavill BoReff ®adRsh theriltehaieve in
the first 103649 3004 af thy lopgitudigabpaenpion:qlithe scrqy exirydeibasiegaingpe  he

application of pressure or excessive powering of the crude liquid. The filtrate running off in this region
is nearly HieeZdi&udpeRddd yhatteP 8o 8T IbeadlfNe ¥s bE lsBpplidtItoXurtbl udde NAHradstoHe able

to safely fygadlg ithe, totakrlgrae gmopnt eidiauigi eagaming af thig iegipgsa insin204s pPermided hgpween
the chamber 15 and the chamber 16 of the filtrate trough 13, which weir 20 serves as an overflow such

that, in tHRPEVEH T A extebsivE fgSiafREUAEASE, exeBYs lifuitichh HiHim&GakRFRtBbEcdPinto

the usuafinlatgel, see@nd shamhgbld olbperfittiateriroggh el he seeandeshianleryr 14f thfittrate
trough 13 in this case also comprises an outlet 21, via which outlet 21 filtrate loaded with suspended

matter whGSHEisERSrgSG UM [akte Ofiltr SBEHN2 for HEAN RghiiNe ifrfhedidlEly SldffedoUAE
crude lighidcansseintspducad inisiberascew extruster puiedhg deedmsintalie meanstlive Suhey partial
return of more heavily loaded filtrate offers the advantages that, on the one hand, the crude liquid can
be adjus%rout%‘a defined consistency and, on the other hand, the overall amount of loaded filtrate to be
purified can be bignibealaty reducedshy saichhquid.n particular, rapid and reliable

dehydration of the crude liquid in the feed region of the sieve
drum and, in particular, the discharge of the substantially
unl oaded filtrate water in that region, the screw extruder
according to a preferred further devel opnment of the invention is
further devel oped such that the screw shaft conprises two screw
blades with identical pitches and oppositely located starting
points at least in the cylindrically configured region near the
feed opening, preferably approximately in the region of the
| ongi tudi nal extension of the first chanmber in the region of the
feed opening.

In the following, the invention will be explained in nore
detail by way of exenplary enbodinents illustrated in the
drawi ng. Therein:



12 The cleaning device 18 for the filter sieve 11 can only be taken schematically from Fig. 1, said
cleaning device 18 being configured in such a manngr as to comprise a nozzle assembly 18
substantially encompassing the sieve drum 1, by which nozzle assembly 18 the filter nozzles will be
cleaned by displacing or moving the cleaning device 8 in the longitudinal direction of the screw
extruder 1 along arrow 22. The nozzles are dispased on the cleaning device 18 in a manner

substantially cofifletelytsui6@h&hg th& petiBASH SdhBRlter SREETAN  t RA&REEYor the SSKEYE

completenessuid i naied thatithg drive fonéha sarewtshedt 4 indhadiusgatiort acaarding te Fiigh
comprises a transmissiorbZS and a motoy 24, and that a further motor 25 is provided for activating the
opening ﬁa'c%iﬁd‘ﬁe\ﬁ é"—;ﬁhartﬁe aBjifstment of a filter cake discharge opening 26. In the

illustration accoriligg to2Figiehitiee seferericenyinneiciiseal Figelchawnbeehrsungtantallymeliafniest

wherein on{liﬁthose ﬁrts of the ﬁgvice which diffﬁr frgm Figt. 1 are described.anew,  In the
illustratioh® c'og(%g 6%%. t fiitratd %’u&ﬁ‘ 54§ SLpEShAA El'iﬂ‘e}echtl 'o%siélheoatﬂ n that of Fig.
1. The filtrate tréugh 13B3acdeping ® Fa&y. 2 oogiprisds hab traatt iegions br co@hbers @7 gd 26;
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trough 28.he filtrate return |ine.

Fig. 1 depicts a longitudinal section of a screw extruder
generally denoted by 1, in whose center a screw shaft 4 is
formed, which is rotationally nounted in frames 2 and 3. The
screw shaft 4 is configured in such a manner as to have a
constant, cylindrical dianmeter 6 on the feed side 5 of the screw
extruder 1, which widens in the central region of the screw
extruder 1 in the form of a cone 7, and is again cylindrically
designed in an end region 8 oriented to a discharge side. A
screw blade 9 extending over the entire length of the screw
shaft 4 with constant pitch is disposed on the screw shaft 4,
wherein, in particular in the feed region 5 of the screw
extruder 1, a second screw blade 10 is arranged, which,
li kewi se, has the sane pitch, yet a starting point |[|ocated
opposite that of the first screw blade 9, so as to reliably
ensure further conveyance of the charged crude liquid and its
dehydration in the feed region 5.

The screw extruder 1 further conprises a filter sieve or
filter drum 11 cylindrically surrounding the screw shaft 4 and
including a plurality of filter openings 12, through which
filter openings 12 the filtrate is discharged in the direction
towards outside and, in particular, into the filtrate trough 13.
The filtrate trough 13 in the illustration according to Fig. 2
is conprised of two chanbers 14 and 15, wherein the filtrate
chanmber 15, which is mounted in the direction to the feed side 5
of the screw extruder 1, conprises a direct outlet 16, through
whi ch substantially wunloaded filtrate is directly discharged



The outlet 29 of the filtrate trough 27 in this case is provided with a directional control valve 30, via
which the filtrate can either be discharged from the %a)ﬁsstem or fed to the cleaning device 18 via a return
line 31 including a pump 32, in order to again serve as a cleaning liquid for the filter sieve 11. 13

The pump 32 in this case is of particular importance in order to enable the appropriate control of the
feed pressure to the nozzles of the device 18 so as to enable a more or less high cleaning pressure to

be applidd SN fte? LRhVeM PRILGINnd RS R dBgRe S BNt & RINaYioh BFURARIRY SRURPLY. In
doing so| thediquid psessarecexeitfichen heviazeles®f therclaaiena devies 18 ran.cof tourgeaalgo be
varied as a function of the position of the cleaning device 18 aboye the filter iievihan hince as a
function bEIE CbrBRHHGROMBF obdthitbh it 8% Lindtidise dhrbwd2z) Tsuchaf & Hafi

pressurethigleyrthars thiai on the feed smdiSsofdbafscrpyy extruder duoan, r nstarwe, baappliedson
the discharge epd of the same. According to the configuration of Fig, 2, also the second filtrate
trough 2 ?gﬁoE@dqﬁ?th aeé‘i?rg&sdu?lgt 3J3?in éﬁgr\%\?\%@él is fi 'Ise r%viglﬂaoe ertrb[%rn the
laden filtraeg i@ the afudehiguid emtalee Ehaf tisehaige théhsame from theasysem aod supgy ibbea
separateycleaning dRyioe oo A BMR 20d5,260i0 provided ipghe rejum ine 3o Jor i iraje o the
quid intake 197 yetthis pump, unlike pump 32, is merely provided to maintain a constant feed
pressurei & festbatmanht af filirate yoadett withlsugpetheledgnater (06 wasiensubbiahicee@i the cnfde
liquid int"i”f?elgscrew shaft 4, the |lowviscous nmaterial to be dehydrated is
charged at 19 and, due to the high liquid freight of the crude
l'iquid, substantially pure filtrate will flow off through the
filter sieve in the first 10% to 30% of the |[|ongitudinal
extension  of the screw extruder wi t hout requiring the
application of pressure or excessive powering of the crude
liquid. The filtrate running off in this region is nearly free
of suspended matter so as to be able to be supplied to further
use.

In order to be able to safely handle the total, |arge anount
of liquid occurring in this region, a weir 20 is provided
bet ween the chanber 15 and the chanber 16 of the filtrate trough
13, which weir 20 serves as an overflow such that, in the event
of an excessive liquid occurrence, excess |liquid can be
i medi ately introduced into the usually larger, second chanber
14 of the filtrate trough 13. The second chanber 14 of the
filtrate trough 13 in this case also conprises an outlet 21, via
which outlet 21 filtrate |oaded with suspended matter wll be
di scharged. The latter filtrate can, for instance, again be
i medi ately admixed to the crude liquid and reintroduced into
the screw extruder 1 via the feed or intake means 19. Such a
partial return of nore heavily loaded filtrate offers the
advantages that, on the one hand, the crude liquid can be
adjusted to a defined consistency and, on the other hand, the
overall amount of Jloaded filtrate to be purified can be
significantly reduced, by said |iquid.



Fig. 3, in which the whole screw extruder and the outlet means are substantially configured in the
same manner as in Fig. 2, differs from Fig. 2 in that the filtrate collected in the second filtrate trough
28, which is more strongly laden with waste substances, is introduced into a storage tank 37 via outlet
33. In the storage tank, a pump 38 is provided to feed drained liquid from the storage tank 37 in the
sense of arrow 40 to a screw extruder. charging line not illustrated. Further devices such as a flow

meter, dosing mM&¥hsTbPRBEABly YENliRs ddbifdal §istdhdds@indS bpYSnaly, ©iRReCcdsifhg
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the cleaning device 18 in a manner substantially conpletely
surroundi ng the periphery of the filter sieve 11.

Merely for the sake of conpleteness, it is noted that the
drive for the screw shaft 4 in the illustration according to
Fig. 1 conprises a transmssion 23 and a notor 24, and that a
further notor 25 is provided for activating the opening and
closing device and the adjustnment of a filter cake discharge
openi ng 26.

In the illustration according to Fig. 2, the reference
nunerals of Fig. 1 have been substantially retained, wherein
only those parts of the device which differ from Fig. 1 are
descri bed anew.

In the illustration according to Fig. 2, the filtrate trough
13 is substantially differently designed than that of Fig. 1.
The filtrate trough 13 according to Fig. 2 conprises two trough
regions or chanbers 27 and 28, wherein, analogously to the
illustration of Fig. 1, the two troughs 27 and 28 are again
separated by a weir 20, which is intended as an overflow for
excess filtrate from the filtrate trough 27 into the filtrate
t rough 28.

The outlet 29 of the filtrate trough 27 in this case is
provided with a directional control valve 30, via which the
filtrate can either be discharged fromthe systemor fed to the
cl eaning device 18 via a return line 31 including a punp 32, in
order to again serve as a cleaning liquid for the filter sieve
11.



15 Claims 1. A screw extruder (1) including a screw shaft (4) rotationally mounted in oppositely located

frames, which screw shaft has a substantially conicglly widening diameter between a feed opening

(19) for crude liquid and a discharge opening for dehydrated material, and on which screw shaft (4) at

least one screw blade (9,10) extending with a substantially uniform pitch is disposed, wherein a filter

sieve (11) cylindrically surrounding the screw shaft (4) and having a plurality of filter oPenings is further
[

arranged in said famBY9P3) 3gherdin Liicanhgtfevics (12) foPid filttt Hevel WRARNLAQGAeS &
plurality efreleaning nezzies.candrefuappt-spanest diraierirough (@8) dispogaskioelpwdle filter sieve
(11) are additionally arranged on the outer sig%of the filter sieve 1%, characterized in that the srgzrew
shat (4) 0 GoMRAALE fo b chIHAEEMES S e rRYicHRofttHe FURPbSeAnG P18 18F ol EeSialichio
conicallydl paidargtowarssshe elisclardeopepplg iech centraliegidn of the seiegvextruder %), and to
be cylindrical (8) in the region of the discharge opening, and that the filtrate, trough (13) disposed
tow th 416! S0 BL1, 1 eSRE PR o R A TR o ohmbbRE (i TLLe s S5V i
mutually Isepataiengegsms, whieh lhivguihdmpees €4y, 45 X828 direaadthgrovided ivash af otlee (29,
33) for filfrate, and that the first.chamber (15, 27).in the region of the feed.opening (19) has a.
Iongitudir(t%:E}Eea}(r'ﬁl'arrﬁj or?:i &t I'e%ét clg?re%é)oﬁhdi]g% toZ uerlggglth%olf“gtﬁe c%in\éﬁgélﬁoecon%gl%re)fduﬁ'l'ag%no(%) of
the screwfhalfth@) ipdse tegion obthe fdeed opleaany (19) fdesiuce ligid. @bdvscrethextrbidét er
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(4). obstruction of the same (sense of arrow 22), such that a
cl eaning pressure higher than that on the feed end 5 of the
screw extruder 1 can, for instance, be applied on the discharge
end of the sane.

According to the configuration of Fig. 2, also the second
filtrate trough 28 is provided with a direct outlet 33, in which
a valve 34 is l|likewse provided to either return the |aden
filtrate to the crude liquid intake 19 or discharge the sane
fromthe systemand supply it to a separate cl eaning device.

A punp 36 is again provided in the return line 35 for the
filtrate to the crude liquid intake 19, yet this punp, unlike
punp 32, is merely provided to maintain a constant feed pressure
or feed amount of filtrate | oaded with suspended matter or waste
substances to the crude liquid intake 19.

Fig. 3, in which the whole screw extruder and the outlet
nmeans are substantially configured in the sane nanner as in Fig.
2, differs from Fig. 2 in that the filtrate collected in the
second filtrate trough 28, which is nore strongly laden wth
waste substances, is introduced into a storage tank 37 via
outlet 33. In the storage tank, a punp 38 is provided to feed
drained liquid fromthe storage tank 37 in the sense of arrow 40
to a screw extruder charging line not illustrated. Further
devi ces such as a flow neter, dosing neans for possibly required
addi ti onal substances and, optionally, further measuring probes
may be positioned in said feed |ine.



16 3. A screw extruder according to claim 1 or 2, characterized in that the outlet (16) of the first
chamber (15, 27) in the region of the feed opening ijvzfonnected to the cleaning device for the filter
sieve (11) via a return line (31) for filtrate. 4. A screw extruder according to claim 3, characterized in
that a pumping device (32) as well as a control device (30) and a direct outlet (16) are provided in the
return line (31). 5. A screw extruder according t?ﬁzgrf)é one of claims 1 to 4, characterized in that an

overflow (20) frof tHE%Pst Mhh b (FY9 7% gf oY RBkL RS p&hingG ({£o)4Bth& Rt Rall one

further clrargber (24, 28 indhevragion efdhe disshaligeeopesingriagelditianily pspvddachr@eA warew

extruder according to any one of claims, 1 to 5 chara[;terized in that the outletéi?)) ﬁthe at least one
|

further cNANEES(1ERY8PR tRBVE5iBAH i HiRRHAgeSHEM SMonmeaRg, ul fRAE (38),
to an intakev émpasicular agdpplyanahp (3 afogichgrgingesriudediguidf érA s¢rest extaaler ateording

to claim 6, .racteriz_e in that the return_ evice is ré)videg(\)/vithgpum ‘3 i:f:et8ontrsol5(gzllg?vic%g34),
and a retﬁ?ﬁ]\%é Y?:)S) |n(tj6 We crhgg |qull\@ﬁ(1t8ke (\_AL@E ds welas d glrecp%ufl?t.
flocculation aids or the like nay be further provided.

In the main, it has thus becone possible by the device
according to the present invention to largely recycle the waste
l'iquids discharged during a filtering process such that the
overall Iliquid waste amount wll be markedly reduced and the
overall energy balance and, in particular, also the bal ance of
the fresh water to be used, wll, noreover, be significantly
enhanced relative to conventi onal pl ant s due to t he
recirculation of the filtrate.



8. A screw extruder according to any one of claims 1 to 7, characterized in that the filter sieve (4) is
provided with oblong holes having semicircular end éggions in the region of the first chamber (15) and
with round holes in the region of the at least one furtfier chamber (14). 17 9. A screw extruder
according to claim 8, characterized in that the longitudinal extension of the oblong holes is 1.5 to 3
times the diameter of the round holes. 10. A screw extruder according to any one of claims 1 to 9,
characterized in that the cleaning device (18) for AR sieve (4) is configured as at least one
movably mounted nozzle assembly (18) including spraying nozzles, and that the spraying nozzles of
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(19) for crude liquid and a discharge opening for dehydrated
material, and on which screw shaft (4) at |east one screw bl ade
(9, 10) extending wth a substantially wuniform pitch is
di sposed, wherein a filter sieve (11) cylindrically surrounding
the screw shaft (4) and having a plurality of filter openings is
further arranged in said frame (2, 3), wherein a cleaning device
(18) for the filter sieve, which includes a plurality of
cl eaning nozzles, and a funnel-shaped filtrate trough (13)
di sposed below the filter sieve (11) are additionally arranged
on the outer side of the filter sieve (11), characterized in
that the screw shaft (4) is configured to be cylindrical (6) in
the region of the feed opening (19) for <crude Iliquid, to
conically (7) wden towards the discharge opening in a central
region of the screw extruder (1), and to be cylindrical (8) in
the region of the discharge opening, and that the filtrate
trough (13) disposed below the filter sieve (11) is designed to
conprise at |east two chanbers (14, 15, 27, 28), or two nutually
separate regions, which tw chanbers (14, 15, 27, 28) are each
provided with an outlet (29, 33) for filtrate, and that the
first chanber (15, 27) in the region of the feed opening (19)
has a longitudinal extension at |east corresponding to the
length of the cylindrically configured region (6) of the screw
shaft (4) in the region of the feed opening (19) for crude
l'iquid.

2. A screw extruder according to claim 1, characterized in that
t he chanber (15, 27) in the region of the feed opening (19) has
a longitudinal extension of 10% to 35% in particular 15% to
25% of the length of the screw shaft (4).



substantially sweeping the entire longitudinal extension of the filter sieve (11). 12. A screw extruder
according to any one of claims 1 to 11, characterizegén that the screw shaft (4) comprises two screw
blades (9, 10) with identical pitches and oppositely I0Cated starting points at least in the cylindrically
configured region (6) of the feed opening (19), preferably approximately in the region of the
longitudinal extension of the first chamber (15) in the regjon of the feed opening. 18 Abstract Ina

screw extruddy @5 RNl LULRw 8R&R(4) BthtoRalky Aolthtbd 3 opposiRR) BELRI &fled 2, 3),
whlgh lSCfevmshafhéas@tSLéqstE(mejly ]gﬂnlt:aua:jwmegungccﬂrarr@é@(rj l(eweherzha)feed o%ﬁelngdg%fpr
crude liqu ischar ening. for d rated material, and on which screw sha at least
oo screll DA (8) SHSLrORR Wt o S CORRER) Bfcrn pith 1€ LRRBSBE, A oz e
cylindricdliyl susrousidéngethelsorewishadt (Agaod mavingea pBIlity of fiftel epertiegs (12) is further
arranged in the frame (2, 3), wherein a cleaning device for the filter sieve (11), which includes a

plurality of cleaning nozzles, and a funnel-shaped filtrate trough (13) disposed below the filter sieve
(11) are dddithorsdly enraeged waehe actarsidengf the fitéasiave3 (113 Hheactew ishatl (4)ns chafigured

to be cyI drlc 6) in thcriae g&on o(;éré‘i fegg oe\gmpg %39) for EruI%je li U|dd%ovc|:% a@éfsj) erdﬁn

towards e dus opening’in ntral region of the serew extru er, and to drical (8) in the
region ofdheeﬂﬁchaugé epefiihg) aad ehefilateledugim (13)adispdsedbelowahé $|llt¢r sieve (11) is
designed to include at least two chambers (14, 15, 27, 28), or two mutually separate regions, which
two chambers (14, 15, 27, 28) are each provided with an outlet (16, 21) for filtrate, and that the first
chamberq15, 27)saneavregionr efdhe feadapedintg(19)ohagayongitaditdl exxbasion atledse 4,

correspopig{o pe lenggh ofthe ﬁﬂ{”dﬁ?ﬁ‘”}ﬁ%?fﬂw&ﬂ (egign ) Ghihe Rerey st (Rhigdpe region

of the feed opening (19) for crude liquid.
(15, 27) in the region of the feed opening (19) to the at |east

one further chanber (14, 28) in the region of the discharge
opening is additionally provided.

6. A screw extruder according to any one of clains 1 to 5,
characterized in that the outlet (33) of the at |east one
further chanber (14, 28) in the region of the discharge opening
Is connected, via a return device (38), to an intake, in
particular a supply punp (36), for charging crude |iquid.

7. A screw extruder according to claim 6, characterized in that
the return device is provided with a punp (36), a control device
(34), and a return line (35) into the crude liquid intake (19),

as well as a direct outlet.

8. A screw extruder according to any one of claimse 1 to 7,
characterized in that the filter sieve (4) is provided wth
obl ong holes having semicircular end regions in the region of
the first chanber (15) and with round holes in the region of the

at | east one further chanmber (14).



(Fig. 1)

17

9. A screw extruder according to claim 8, characterized in that
the 1 ongitudinal extension of the oblong holes is 1.5 to 3 tines

the di ameter of the round hol es.

10. A screw extruder according to any one of clains 1 to 9,
characterized in that the cleaning device (18) for the filter
sieve (4) is configured as at |east one novably nounted nozzle
assenbly (18) including spraying nozzles, and that the spraying
nozzles of the nozzle assenbly (18) can be powered wth a
variable liquid pressure of a cleaning liquid at |east partially
containing filtrate from the first chanber of the filtrate
t rough.

11. A screw extruder according to claim 10, characterized in
that the nozzle assenbly of the cleaning device substantially
enconpasses the entire periphery of the filter sieve (11) and is
capabl e of bei ng driven to a reci procating novenent
substantially sweeping the entire |ongitudinal extension of the
filter sieve (11).

12. A screw extruder according to any one of clains 1 to 11,
characterized in that the screw shaft (4) conprises two screw
blades (9, 10) with identical pitches and oppositely | ocated
starting points at least in the cylindrically configured region
(6) of the feed opening (19), preferably approximately in the
region of the longitudinal extension of the first chanber (15)

in the region of the feed opening.



