A solid-wall screw centrifuge with overflow weir The invention relates to a solid-wall screw centrifuge
according to the preamble of claim 1. Solid-wall screw centrifuges are known in a large variety of
embodiments. DE 102 03 652 B4 discloses a solid-wall screw centrifuge comprising a device for
discharging clarified fluid from a drum having a drum cover with a passage, which is associated with a

throttle deyiney Qemesialiy 22 MAGEORMILIBEEIFtAREe of which to the passage is variable. The
passage is further associated with nozzles for the discharge of the clarified fluid, which nozzles are

aligned obliquely in relation to the radial direction through the drum axis for saving energy. Nozzles on

solid-watliecigye REBHIfuRRs srd dheinelingt sERIEEBNEIIGE Hteoiewms e\ Ralissansicabiiguaty in

relation to the drum axis are further known from DE 39 004 151 Al. The publication of "Patent
Abstractb of Japan”, No. 11179236A, discloses that guide plates can be associated with passage
openings in the drum cover which are respectively partly sealed by a weir plate forming an overflow
weir, which guide plates provide fluid exiting the drum with a twist, wherein the occurring repulsion

effect isTO K HR SR WG RIS R HO QNI RIS PHREE RES TPRRINBERRIe of the overflow weir

on the weir plates for example. They are arranged as flat plates for example which are aligned parallel
to the rotational axis of the drum, wherein the plane in which the flat plates are disposed does not

intersecPiRd BAMS £ Blodisrlprgs asdlidgnalessprocrritio s SRR S:aidRY ER & ding straight
line whighstasngaityeivemiantisidnong A terotaiang! Adael the grummaciesgenedive passage

opening. It is the object of the invention on the basis of the aforementioned state Offtg/ehart to provide a
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the passage is variable. The passage is further associated with nozzles for the
discharge of the clarified fluid, which nozzles are aligned obliquely in relation to the

radial direction through the drum axis for saving energy.

Nozzles on solid-wall screw centrifuges and their effect of energy saving in a respective
alignment obliquely in relation to the drum axis are further known from DE 39 004 151
Al

The publication of “Patent Abstracts of Japan”, No. 11179236A, discioses that guide
plates can be associated with passage openings in the drum cover which are
respectively parily sealed by a weir plate forming an overflow weir, which guide plates
provide fluid exiting the drum with a fwist, wherein the occurring repulsion effect is to be
used for energy saving. The guide plates are attached to the outside of the overflow
weir on the weir plates for exampie. They are arranged as flat plates for example which
are aligned parallel to the rotational axis of the drum, wherein the plane in which the flat
plates are disposed does not intersect the drum axis and encloses an angle of
approximately 45° with the radially extending straight line which respectively extends

through the rotational axis of the drum and the respective passage opening.
It is the object of the invention on the basis of the aforementioned state of the art to
provide a solid-wall screw centrifuge which is further optimized with respect to energy

saving.

This object is achieved by the invention by the subject matter of claim 1.



The deflecting device is accordingly arranged in such a way (preferably on the weir plate) that by
maintaining the overflow weir an exiting fluid flow is'subjected to a twist in the circumferential direction
at the overflow edge in the axial extension of the passage opening. This can be achieved according to
an especially preferred embodiment in such a way for example that the deflecting wall is disposed in

any cas¢padhndiEerta, Rk eXieRRALRS SearrpianPse, %amg@@qsmeqm fRVGIeH by the
respective weir plate axially outside before the passage opening, and axially partly or fully covers said

openingpletie)dlvd Byowainéainineihe sveotmorricss afibpavtyiddarissnieaiptbtaraiyst housing
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being then arranged in an oblique side of the housing on the passage opening. These constructions
are disa@PgAtageous however in that co-rotating fluid chambers are formed on the outside of the drum
cover, which fluid chambers form a part of the rotating system, so that the clarification or separation
process can still continue in the fluid chambers. This separation process may lead to undesirable
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fluid which has already left the rotating system via the overflow weir will be deflected in the
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direction. Further advantageous embodiments are provided in the remaining dependent claims. The
inventioRREAN'BE-described in closer detail below by reference to the drawings, wherein: Fig. 1 shows a
schematically illustrated drum cover of a solid-wall screw centrifuge in accordance with the invention,

and 3
It is also known (e.g. from US 2004/0072668 A1 or WO 2008/138345 A1) to arrange a

housing instead of an overflow weir on the weir plate of the passage opening, with the
overflow weir or a nozzle being then arranged in an oblique side of the housing on the
passage opening. These constructions are disadvantageous however in that co-rotating
fluid chambers are formed on the outside of the drum cover, which fluid chambers form
a part of the rotating system, so that the clarification or separation process can still
continue in the fluid chambers. This separation process may lead to undesirable

deposits in the chambers which lead to cleaning problems.

It is therefore advantageous that the present invention leaves the overflow weir directly
on the weir plates on the drum cover, and only the fiuid which has already left the
rotating system via the overflow weir will be deflected in the circumferential direction.
After the exit from the drum no clarification effect can occur any more. Instead, the
entire exiting fluid jet will rather be deflected by the defiecting device in the

circumferential direction.
Further advantageous embodiments are provided in the remaining dependent claims.

The invention will be described in closer detail below by reference to the drawings,

wherein:

Fig. 1 shows a schematically illustrated drum cover of a solid-wall screw centrifuge in

accordance with the invention, and



Fig. 2 shows a schematic view of a known solid-w?jg screw centrifuge. Fig. 2 illustrates the principal
configuration of a solid-wall screw centrifuge. The drive and the control unit, a hood and further
elements which are obvious to the person skilled in the art are not shown here. Fig. 2 shows a
solid-wall screw centrifuge 1 with a drum 3 which is rotatable about a rotational axis D and in which a

similaryCiplasalle, e e UchenAITR BN, 3P Kb SaId INRISSERISARICly comprise a

substantially cylindrical section and a conically tapering section here. An axially extending centric inlet
tube 7 is used for feeding the material for centrifuging via a distributor 9 into the bowl 11 between the
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particles will deposit on the drum wall. A fluid phase will form further to the ins The screw 5 will

rotate witRhiBRgprRiTBLE o gt apedarthen eksmatin Whirl i ebMirvpiRBR PRI material
towardsdpg Lo aRLSSstNR KemsHiswi ward to the solid outlet 13. The fluid on the other hand flows

towards the larger drum diameter at the rear end of the cylindrical section of drum 3 and is discharged
their via a weir comprising passage openings 15 in a drum cover 17, wherein each passage opening

15 is aspqriated with 2 wal-RlalestPanhighinadialwadiasirbhi atasheddadhasuisisisont the drum

cover. The inner radial edge of the weir plate therefore defines an overflow edge and is therefore also
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solid-wall screw centrifuge of the kind according to Fig. 2. In accordance with Fig. 1, the drum cover 17
also cortfRRIERIRSYEMIEnings 15, which are respectively associated with a weir plate 19. The weir
plates 19 are preferably disposed directly outside on the drum cover 17, in parallel alignment on said

cover.
An axially extending centric inlet tube 7 is used for feeding the material for centrifuging

via a distributor 9 into the bowl 11 between the screw 5 and the drum 3.

When a sludgy mash is guided into the centrifuge for example, larger solid particles will

deposit on the drum wall. A fluid phase will form further to the inside,

The screw 5 will rotate with a slightly lower or higher speed than the drum 3 and will
convey the ejected solid material towards the conical section from the drum 3 to the
solid outlet 13. The fluid on the other hand flows towards the larger drum diameter at
the rear end of the cylindrical section of drum 3 and is discharged their via a weir
comprising passage openings 15 in a drum cover 17, wherein each passage opening 15
is associated with a weir plate 19 which is radially adjustably attached to the outside of
the drum cover. The inner radial edge of the weir plate therefore defines an overflow

edge and is therefore also the actual weir or overflow weir 21.

In accordance with the invention, the drum cover or the at least one weir plate on the
drum cover can be replaced by the drum cover or the weir plate of Fig. 1 in a solid-wall

screw centrifuge of the kind according to Fig. 2.

In accordance with Fig. 1, the drum cover 17 also comprises passage openings 15,
which are respectively associated with a weir plate 19. The weir plates 19 are preferably

disposed directly outside on the drum cover 17, in paralle! alignment on said cover.



4 The weir plates 19 respectively form an overflow edge, and thereby an overflow weir 21, on their
radius RK which is on the inside relative to the rotaffonal axis D. A deflecting device 23 is preferably
arranged on the outside on each of the weir plates 19. The deflecting device 23 preferably respectively
comprisébe wejipdatemi D sesresitialy parelente adiawicpitedad BHesthapreuesiPantedl déflecting

wall 27 whighiip AN RN IRSIR: IISeab Al ractonaandediat o provided with a

round configuration. The connecting line between the support wall 25 and the weir plate 19 is provided
with a reference numeral 31. The support wall 25 is preferably in alignment with the overflow edge on

the radiS FASIHNG YIRS S ﬁraeww\g%ﬁﬁgiw% Sransrihal/be Aehedl weir 21

is not change respect to its position forme Inside edge or overflow edge RK of

the weirfatBel Sefiettingeadivioatis adofenably tRapaes IV aRETEHRS B GpoRRs vBduth an overflow
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radially to t tive to the support wall, so that the connecting line 31 extends radially
slightly ti6 aligoatskics Baht@Bgentherstmn hertwealiy deseotisigecarbarBabetimoxigded Wih the other

hand pr?&&ﬁﬁ%ggﬁé@t%% e Retios At S iHRGLBIRAS HVOp G aRRlCRII R PikeWisT imine

circumferential ut does not change the position of the welir or overflow edge. The deflecting
wall 27 fislpreniigdsvitaetefeiga eehishnesglfdlvn over the overflow weir is deflected from the axial
direction. A deflection of the fluid jet is thereby substantially achieved in the circumferential direction,
thus collectively resulting in saving energy as compared with a fluid outlet in the axial direction. In

order to Bewievenhrs wad 36vamegjecalyfithalgsmeenhyivatheorvsitey gdaecoshiics@dius Becdbn 27a
and an adiagent fakwall seelion 2R TRs A shapart wal sestiearés aasses adelipcianof the fluid

phase flowing in the axial direction X from thé drum 3 into the circumferential direction, or the
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properties of such an overflow weir 21 on a weir plate 19 are maintained.

It is also possible that the support wall 25 is offset slightly radially to the outside relative
to the support wall, so that the connecting line 31 extends radially slightly to the outside,

e.g. 0.5 mm to 3 mm further fo the outside.

The deflecting wall 27 on the other hand produces the actual deflection of the exiting
product flow or the application of a fwist in the circumferential direction, but does not
change the position of the weir or overflow edge. The deflecting wall 27 merely ensures
that the fluid which has flown over the overflow weir is deflected from the axial direction.
A deflection of the fluid jet is thereby substantially achieved in the circumferential
direction, thus collectively resulting in saving energy as compared with a fluid outlet in

the axial direction.

in order to achieve this it is advantageous if the deflecting wall comprises an arc-shaped

wall section 27a and an adjacent flat wall section 27b.

The arc-shaped wall section 27a causes a deflection of the fluid phase flowing in the
axial direction X from the drum 3 into the circumferential direction, or the application of a
twist in the circumferential direction (against the rotational direction). The flat wall

section 27b continues to guide the product flow to some extent in this direction.



5 Preferably, the arc-shaped section 27a is dimensioned in such a way that the deflection of the
product flow from the axial direction X against the rotational direction U occurs substantially here, so
that a repulsion effect is produced which leads to saving energy or energy recuperation. The chosen

deflectidPrafeytabdy, charcfﬂheg@dm@mém@dimww@lwm weotihvatdngideftectienaxial
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By providing t Wlt an angle y less it Is ensured In a simple way
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out of thg ag%g% Igg&rhﬁgr{hat fluid will splash against the outside of the drum cover 17, which again
would lead to'Certain energy losses. It is especially advantageous that the deflecting wall 27 is
disposed in any case at least directly in the axial extension outside before the passage openlng and
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weir platej. é) can.re %{X %ﬂ e screwed onto Ee drum cover 17. Several screw bores 29 are
respectiW {p r@ﬂﬂ‘gb‘f&ﬁl Biiteq F#° ?%%rgﬁ g?vﬁy on the weir plates, so that by suitably

choosing the screw bores 29 the radial position of the weir plates 19 on the drum cover 17 is easily
adjustatﬂ is especially advantageous that the deflecting wall 27 is disposed in any case at least
directly in the axial extension outside before the passage opening and fully or partly

covers said opening axially on the radius of the passage opening.

As a result, an advantage is achieved over the generic JP 11-179236 in that a larger
fraction of the outflowing fluid is deflected already on the smaller radius of the passage
opening in the circumferential direction, so that higher amount of energy saving is
achieved than in this specification, according to which the deflection always occurs on
the larger radius. On the other hand, the invention ensures that the radial position of the

actual weir will not change, but will still be defined by the edge of the weir plates.

It is especially advantageous when the weir plate 17 and the deflecting device 23 are

materially connected with one another and thereby form a constructional unit.

Preferably, the weir plates 17 and the deflecting device 23 attached thereto are jointly
radially adjustable, e.g. by means of screws {not shown) with which the weir plates 19
can respectively be screwed onto the drum cover 17. Several screw bores 29 are
respeciively preferably distributed in a radially offset way on the weir plates, so that by
suitably choosing the screw bores 29 the radial position of the weir plates 19 on the

drum cover 17 is easily adjustable.



6 It is especially advantageous that the construction in accordance with the invention can be cleaned
easily. By maintaining the position of the overflow wir 21, itis prevented that a space is formed in
which dirt can easily accumulate. 7 List of reference numerals A solid-wall screw centrifugel Drum3
Screws lhieesprially advantageous that the construction in accordance with the invention can

be cleaned easily. By maintaining the position of the overflow weir 21, it is prevented

that a space is formed in which dirt can easily accumulate.



Distributor9 Bowl11 Outlet for solids13 Passage openings15 Drum coverl7 Weir plate19 Overflow
weir21 Deflecting device23 Support wall25 7

List of reference numerals

A solid-wall screw centrifuge 1
Drum 3
Screw 5
Inlet tube 7
Distributor 9
Bowl 11
Qutlet for solids 13
Passage openings 15
Drum cover 17
Weir plate 19
Overflow weir 21
Deflecting device 23
Support wall 25
Defiecting wall 27
Bores 29
Rotational axis D

Radius Ry



Deflecting wall27 Bores29 Rotational axisD RadiusRk CLAIMS: 1. A solid-wall screw centrifuge,
comprising at least one discharge for discharging cfarified fluid from a drum (3) which comprises at
least one or several passages (15) in a drum cover (17), which is or are respectively associated with a
weir platelABYSvhich respectively form an overflow weir (21) on their radial inner edge, with further at
least one deflecting device (23) being arranged on the outside on the drum cover (17), which
deflecting device is arranged in such a way that an exiting fluid flow is deflected in the circumferential
direction or'subfjextidirall sorsvircerriingenterentisirdiretiesstaineadisahasdarfangdishbaggivast one

deflecting devi 3) i arf [ W iptajnj r i
escaping fluid ?1 %ﬁ%@@?‘&?ﬁ%@@ﬁ&%ﬁ%ﬁ@%ﬁ% gzﬂ] %%%%%?f}%?wggg\%}éé%ﬁ%e% %é%gast one
weir plzt% (12)(tﬁr)eictly_ﬁmhe Mréiféh%icbﬁﬂ? @i oasiantvehssagectpienvgtng)welich is not
covered by the D Id- [ ' reli F1]

characterized |%I%§§ﬁ$g/ e %@t%\%é%%%?lc% @%@@%@ﬁ’%@g&%@% qgﬁr@/ I ir’tggﬁ?ihmg]?(iral extension
on the outside &dgerentitie foutitsnat dgrstingodefieciigdentaxiadydeligorpanggdsvetbsaid opening
directly in axial extensi ft j Y% i [ » igd-wall
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attached to seveayl{hataerabijing fofid@owds pritesteton the circumferential direction or

subjected to a twist in the circurnferential direction, characterized in that the at
least one deflecting device (23) is arranged in such a way that by maintaining the
overflow weir (21) the escaping fluid flow is deflected in the circumferential
direction at the overflow edge of the at least one weir piate (19), directly in the
axial extension of the region of the passage opening (15) which is not covered by

the respective weir plate.

2. A solid-wall screw centrifuge according to claim 1, characterized in that the
deflecting device (23) is disposed in any case partly directly in axial extension on
the outside before the passage opening on its radius and axially fully or partly
covers said opening directly in axial extension of the region not covered by the

respective weir plate.

3. A solid-wall screw centrifuge according to claim 1, characterized in that one
deflecting device (23) is respectively attached to several, preferably all, of the

weir plates (19).

4. A solid-wall screw centrifuge according to claim 1 or 2, characterized in that the
at least one deflecting device (23) respectively comprises a support wall (25) and

a deflecting wall (27) which is alighed angularly in relafion to said support wall.

5. A solid-wall screw centrifuge according to claim 3, characterized in that the
support wall (25) is arranged as an axial wall section, and that the deflecting wall

(27) is arranged at a right angle to the support wall (25).



4. A solid-wall screw centrifuge according to claim 1, or 2, characterized in that the at least one
deflecting device (23) respectively comprises a support wall (25) and a deflecting wall (27) which is
aligned angularly in relation to said supEort wall. 5. A solid-wall screw centrifuge according to claim 3,

characteriz8d it gRdictmal sspon GRIPByesancaryed saneSidraanessdion Saithat the deflecting
wall (27) is arrapged-al @ Hahh 3RS HE H‘prEHHRQH!Y('Qﬁd)@% Rifnmeplidinplhscsourtentdtuse

according to one of the preceding claims, characterized in that the support wall (25) is in alignment
with the overflév gwyeagivenBiralithe rvesiridandiP biate(no)theraveg o Wedridh weir (21). 7. A
solid-wall screw centrifuge according to one of the preceding claims, characterized in that the
deflecting wall (27) comprises an arc-shaped wall section (27a). 8. A solid-wall screw centrifuge
according td claigplidomal gy aemrifigermrcoantioais wan (g‘fb‘%%?&e%?ﬁﬁi@t%sa flat wall section

(27b) adjacent ipthe-pie-shppeh Nk SSRIRR (A MY (BUshR(besraw sendiBigeasaragrding to claim

8, characterized in that the arc-shaped section (27a) is arranged in such a way that it produces a
deflection of théeﬂ‘@ii@fkﬁ?gé’é-ﬂowing in the axial direction X from the drum 3 substantially into the
circumferential direction. 10.A solid-wall screw centrifuge according to one of the claims 7 or 8,
characterized in that the arc-shaped section (27a) is dimensioned in such a way that a deflection of the

product flov o GithraliReravarantiiien RosgHRE dRedailtidnshaneigsires abdirtitRflecting angle
a which is smaligf thaR PR P EAHRIHAR G RAEHS S A A NARSIo i 22Po3 2djacent to the arc-

shaped wall section (27a).

9. A solid-wall screw centrifuge according to claim 8, characterized in that the arc-
shaped section (27a) is arranged in such a way that it produces a deflection of
the fluid phase flowing in the axial direction X from the drum 3 substantially into

the circumferential direction.

10.A solid-wall screw centrifuge according to one of the claims 7 or 8, characterized
in that the arc-shaped section (27a) is dimensioned in such a way that a
deflection of the product flow occurs from the axial direction X against the
rotational direction U about a deflecting angle o which is smaller than 80° or

equal to 90°, and is preferably approx. 70 to 85°.



