"; WKe3eQNl . 6dT69WD 03/ 0891-16 PCT/ DKO3/0023s A DECANTER CENTRI FUGE The
present invention relates to a decanter 5 centrifuge for separation of a
supplied material in a |ight phase and a heavy phase, conpri si n(% an

el ongat WOUBRFY14¢ r anged for rotation about its |ongitudi E¢T/BRPEIZE, g pow
havi ng a separation chanber, a screw conveyor being provided in the
separation chanber and 10 being coaxial with the bow, said screw conveyor
conprising a body, which carries a screw conprising one or nore flights and
having a nom nal transport speed varying along the |ongitudinal axis, an
inlet wth at |east one inlet opening in the screw conveyor- for 15 supply
of the material to the separated, and at |east one di scharge opening for

t he heavy phaseDECANTERO@ENTRIRUEGE end of the screw conveyor, in which the
screw conveyor is made to rotate relative to the bow in view of. conveying
t he heavy phase towards the dis 20 charge openings for the heavy phase, and
in which the screw conveyor is provided with a baffle positioned between
the inlet openings and the di scharge openi ngs, .said baffle dividing the
separation chanber W% RARISHH éiq‘ﬁﬁrﬁﬁlqrhdﬁe&élt%péﬁoatiaondﬁSF‘Ptgﬁd an at

25 |east pastpahkyiFjeLatonli SEhaFgeiPAr b BheuiGhal aeaeeenangsnf ar the
heavy phase bel_n?l positioned_in the discharge part, the inlet_openings
bei ng positi ohéghit RS edi aehepy phasife RAMREL§EIAt AReCLONSEEE

di scharge opeqings. a tfuge hi i Ngl ohs 4 rom
WO A- 97/ 22411,859] [ cﬁg\%iasg%gegbg dggg%}t&%&ﬁceﬁ?&?&uggtﬁav?ﬁgaékgg}ﬂ?fig shaped

as a rib extepdiisg fsaidt hewlipdievdang A deephrationewhamiras a Farevof a
WO 03/ 0891t 6 /%O 0023s_turn.havi.ng bi i e rewto
gOR% of %éaelslg egvr?xd%deg ll]q t%e Ilé#:l’ajlli’fglg %Hgﬁbé? a?igl

t he downstream si n-at ~an axi a romirts starting
poi nt. US-P03b834g7Idbakisxl oseshatHechoivdr, cenid i dagesw Schavepgracbakf| e

extendi ng axiall.y . .fromthe . upstream side, of the screw turn to.the

downst r eam si 851%9.4%eaa Pgé"entw}?tﬁrﬁevﬁ:?{ﬁh?SAasis‘rﬁqeﬁ BAFPFE5189988€Er i bed
in US-A-5 6530873moté- A13g888 &3 M&ving 34nofihaand-tindpdr88Epkedda
di scl ose baffles extendi ng tangentially around the screw ionvgghg . _The
flight or fliJREYIGY RLEBwERendepar teingds Adeis néf pRsEhg %‘ B&t ween

adj acent turngeslde ouglR Woh €8t MBS S Bl T LIS LHRT | S8réBie dofd e Offor

' 15 supply of the material to the separated, and at least

one discharge opening for the heavy phase 'in the bowl

at one end of the screw conveyor, in which the screw

conveyor is made to rotate relative to the bowl in

view of conveying the heavy phase towards the dis-

20 charge openings for the heavy phase, and in which the

screw conveyor is provided with a baffle positioned

between the inlet openings and the discharge open-

ings, said baffle dividing the separation chamber in

a substantially cylindrical separation part and an at

25 least partially conical discharge part, the discharge

openings for the heavy phase being positioned in the

discharge part, the inlet openings being positioned

at the opposite side of the baffle relative to said
discharge openings.

30 A decanter centrifuge of this kind is known

from WO-A-97/22411, which discloses a decanter cen-

trifuge having a baffle shaped as a rib extending

from the upstream side of a screw turn as a part of a




15 the decanter centrifuge. A ~ baffle is ~ in general . a nenber barring a
part of the cross section of the passageway at a distance fromthe interior
wal | of the bow. If only one flight is provided, it fornms a single-
passagewy? W% 4Ag around the body of the 20 screw conveyBET/DIN0PIE baffle
wi Il conprise a single nenber. If several flights are provided, a simlar
nunber of passageways will be defined between them and the baffle wll
therefore conprise a nenber in each passageway. 25 In a decanter centrifuge
a separation of the heavy phase and the |ight phase takes place in the
separation part, whereby the |Iight phase pay be water and the heavy phase
may be sludge to be drained off. The drained off sludge is conveyed by the
screw 30 t hr ou§HrEhehBywnat oat Heidgesf | @itahdeththe tiaéf lscréwe.tdeteen t he
baffle and thegi Al f _the bow nd to_i he_di scharge,openings,
where the corrpgpg’ﬁs\#e yareé\?%/i% uageal ESFEY (e R et r BRugEs: ﬁegbﬁg"’mc\ﬁo_

03/ 0891a6 '3 PCTrbm (3/=00235-tfirey pyeetent i ng the water or the light phase

fromreaching the di nipngs for the heavy phase: The separation
part and the part of S&?%gﬂg%rg% pr%%en‘ﬁlﬁge‘?%‘?% gr St e dRPER L4 UgRew t 0
obt ai ni ng 5 Shaabiiggess pesHlR ecrféhaispcuxakitife ﬂf@hnae]g?e GpWr e an

accunmul ati on of .the h avM phase inmmedi ately before the baff|le my occur,
partly on accofffSofo% hEREhPGEEN Agtdr thethe odeHrehrer™ HeldrRa0) Fhase

caused by the hdfitlc@ntpaiditew OpuAECONNL: QL 1 hhepheduced argasdp;i thti

coni cal discharge _part, which acts backwards in such a manner that e
separati on proI:T & 5{51’?9 &lerar ati on part does not get the intended course,

whi ch noreover entai li§gan PPORGE p;rﬁicestt,s_e%gglogﬁsanpr;\ ?x reta drajn gg. 15 ~
i i ‘o' re i emoT ct

It is the object .of the invention to uce this pro hi's™ obj is
accordi ng t3Yt B&9i nddrcilosenebalffilesat ekneedingel yanpshteaiilef akeuhaffl e,

seen in relatigpgt t direction, a transition 20 part is
provi ded bet Weenet %é:txlség’pac{a iegﬁ({%art and the discharge part, and that the

screw conveyor has a Dhggéilinbm rnat fIagispor bfspeedcirBwt korivaypsit gen part
than in the seggh%tii%ﬂqcﬁart i_medi at el bef%re the trapsition part, the
I

¥ afspdtt 2% Yof RSN o943 Phe RBATRal

change of the nommn

transport speedhroudie shpahathoreppdl iFTERE adelyngefie theudinsili on
part to the gi %gler om nal transport speed in the transition part™ being
1 y E8€ch

est abl i shed RGBNEFTt HeeREF PPt c®  BBLBYenoks naln t gamsFHY - gpeed
for' the screw menberbeppdengt a0dphhe speedneat WhEch SOl veR Rt gk the

screw woul d convey the heavy phase w thout disturbance fromthe surroundi ng
parts of the sPP&R2ISWa&y at a distance from the interior wall of
' the bowl. If only one flight is provided, it forms a
single passageway winding around the body of the
20 screw conveyor, and the baffle will comprise a single
member. If several flights are provided, a similar
number of passageways will be defined between then,
and the baffle will therefore comprise a member in
each passageway. |
25 In a decanter centrifuge a separation of the
heavy phase and the light phase takes place in the
separation part, whereby the light phase may be water
and the heavy phase may be sludge to be drained off.
The drained off sludge is conveyed by the screw
30 through the bowl to the baffle, under the baffle,
i.e. between the baffle and the interior wall of the

bowl, and to the discharge openings, where the com-

paratively dry sludge leaves the centrifuge, the baf-




"WD 03/0891: 16 4 PCT/ DKO3/0023s for instance downstream accumnul ati on of
heavy phase. The nom nal transport. speed depends in a non-linear way on

t he scre itch'and is highest at a pitch angle of approx, 45 r tive to

t he tar}ﬁé/rq?/lf’%ﬂ“?ji recb tion. By designing the screwin acESF@iﬁéﬁbﬁWth t he

i nvention is attained that accunul ati on of the heavy phase in the discharge
part will not take place to the sane degree as woul d ot herw se be the case.
Let 10 ting the increase of the transport speed take place before the
baffle mnimzes the risk of pulling to pieces the heavy phase, which at

this point has the character of a coherert cake, which would entail a risk

of the |ight ngse‘ breakhng through to the dis 15 charge part, .which nust

be .avoided, asitPTSVERht Fouhiet OVALRE- vRE t it ofl he&apephizen ust

drai ned. The rbacheéngf thie SE@MRd Sheminde B85 Uphe H@hﬁ} gﬁ&sg?
~the”change. of the

conveni ent froma copstructional point 20 of view,. but ( ,

‘'screw pitch may alt (??Wat PORRYABECHr MRk . and &hw apart edfenthrli senewt he
pitch angl e oprébensch@wrddif hg-se ' IS Qnsi der (grBLI er
than 45 rel a?iljve to the tangenti al @%%%Q%R?i%%n,a 5’?11 héejgc%glr:lé"é%gﬁgt he
screw pit ch f Hog Phegsssanassiblaref foctibacyr afsitheondpeihags. aHowRcr ease.

Thi s increasegi&prefer - I t her _enbodi ment .t he.pifch angle
of the screwin trﬁe%srgp%?%%‘ggaggg{l iosr} 2%nlﬁesi gSFXB] '3 sgege?'m@@df[?ﬁgﬁTXS
rel ative to thefenagéhe daffieatapnocand,t bartigngs efcddhentscoewepet ch is

o foct of therTEUBaHaT Phe “hen I 0BBe5: 85 Cher s Pease causea

by the baffle, partly on account of the reduced area

10 in the conical discharge part, which acts backwards
in such a manner that the separation process in the
separation part does not get the intended course,
which moreover entails a poorer process economy and a
poorer drainage. _ _

15 . It is ‘the object of the invention to reduce .
this problem. |

This object is according to the invention met

in that immediately upstream of the baffle, seen in
relation to the transport direction, a transition

20 part is provided between the separation part and the
discharge part, and that the screw conveyor has a
bigger nominal transport speed in the transition part
than in the separation part immediately before the
transition part, the change of the nominal transport

25 speed of the screw from the nominal transport speed
in the separation part immediately before the transi-
tion part to the higher nominal transport speed in
the transition part being established by a change of
the screw pitch.

30 By nominal transport speed for the screw is to
be understood the speed, at which a given part of the
screw would convey the heavy phase without distur-

bance from the surrounding parts of the screw, like




heavy phase, which is conveyed towards the baffle, should be conveyed at’
the i ncreased speed over the whol e~peri pheral extension of the baffle.

TherefoR§0.3@g§J%crem1has t he bi gger nom nal transport speed over 5 at

| east 1/8093¥ 14t a turn before the baffle, preferably oRCHDEPWIRH nat el y
2/3 x 1/n of a turn, n being the nunber of flights, corresponding to an
axial length of 1/3 and preferably 2/3, respectively, of the pitch in the
transition part, if there is only 10 one flight, or the axial distance

bet ween two adjacent turns, if several flights are present. In an

enbodi ment, in which the baffle has an aX¥i al extension, the border between

t he di scharge f%q_,rtiggg t he Eéansition part is_considered to be at 15 the.
centre point of the axfalFSet¥AEGEat aaeusulationTied i mbavyi phasef.er abl y

pl aced upst r edineof nohénklansidsn Par EpkBgt atjon part itself. In
this way the rj.sk of turbulencé%ﬂ%n~ac€ounih%? tEe Z%hcﬁanﬂgno 1058&d,

di sturbi ng t h&3nI¥t FRBwSEEey infitvh eand The bigbwspi tath areyibehi agreasi ng
in the separatjlen gar fpphog . digact avgy fromthe transifi on part. In
thi s manner _known per s‘té) a decr easfléﬁgacon ZEOCE St z:ta}rb?ﬁ%tfl? edRESFYy phase
in a directPori®Nay fromthe inlet and the discharge part is conpensat ed

for. The invention wil Ined_in detail in_the fol]ow ng by
means of soma,exarrpl.e% g%g\g%§3§(3 érrle%t%regnd1“r§‘/\/i ?ﬁc?EfléPgﬁcéﬂ%@tﬁge

drawi ngs, in WAVERtECR 1si atsadomewhatatschesmhhTat 06 SFOWH & 1HeRgi,t udi nal
W th an annul St g B0 B e DRSHr00L . b&PF: - aksc plawe Fro, 2 o
screw conveyokFhen s@nfd rdegeabodsmiuld thdeyiswenti @he casdi IreB.2 SCrew
conveyor afﬁoﬁghggtﬁﬂaai%%%gggeSc%?bgggnigghéggit speed take place
before the baffle minimizes the risk of pulling to
pPieces the heavy phase, which at this point has the
character of a coherent cake, which would entail a
-risk of the light phase breaking through to the dis-
15 charge part, which must be.avoided, as it is tanta-
mount to a re—wetting of the heavy phase just
drained.
The change of the screw pitch may be abrupt,
which may be convenient from a constructional point
20 of view, but the change of the screw pitch may alter-
natively be gradual.
In a preferred embodiment the pitch angle of
the screw in the separation part is considerably
smaller than 45° relative to the tangential direc—
25 tion, and the change of the screw pitch from the
separation part to the transition part is an in-
Crease. This increase is preferably 40-80%.
In another embodiment the pitch angle of the
screw in the separation part is considerably bigger
30 than 45° relative to the tangential direction, and
the change of the screw pitch is a decrease from the

separation part to the transition part.

To obtain full effect of the invention the




"Fig.”4 a screw conveyor in a third enbodi nent according to the invention.
The decanter centrifuge 1 in Fig. 1 has a hollowbow 2 with a separation
chanmber containing a 10 screw conveyor 3 having a body 4 with a screw with
a fligMOPJO§Hi#eh is wound in a nunber of turns. The bodRCHDKE3/00235
substantially cylindrical and has a conical part 5 at one end. In the screw
conveyor 3 inlet openings 6 for the material to be separated are pro 15
vided, and in the bow 2 discharge openings |14 for.. the separated heavy
phase are provided. As indicated in the figure, the |light phase 12 will be
positioned closest to the body of the s@gew conveyor 4, whereas the heavy
phase 13 is positioned at the interior side 20 of the bow 2. The Iight
phase is také&®3daypPhiasea divbdichr gis edgevEyaah tb@ralmm thee edfle phase is

conveyed by e u rds t he, di schar s.14 in the bow at
its conical %l?lgnﬁ% erl g%?ré%gﬁgv\s af bEPFI elrémf: ? 5| %c}u SXRE i sc, 25
which is perp’éﬁ@&:uparlpheudaé. I@ntgazrts;tdmmabfam}& obafifilal. ditieedfswe of t he
screw conveygh F% ew I?l V\% crew convef?/ 3, which as the screw
conveyor in Fig 15V prali &8¢ WISPSF PAITIReE ERANREORS MRFER PSRl ar

di sc and ah iatl éteapenipg %0 19n KiY.a &@ﬂ@V\EeerEr eken dd e t hersnvel opi ng
surface for the.screwturns of the flig . The envel opi ng surface

conprises a &yl H‘B%?rp&PPrf’?aué‘ﬁ’d:e&Yco%{%a?‘ Bdx ak. aTﬁé‘r@nvél aing
surface correspongdse nWQHAY QgﬁlfFl@?ﬂtECT/Ms%Q?xﬁf Lthoasuidahle clear

to the shape_of the bow, in which The screw co veyor s to be nounted: The
baffle 8 is p&&idttoned nb4? t%fédtpéfﬁiletl’ia@lmeﬂﬁéen réepecbaivedly, payf 16 and

the .cylindrigal pagkn5 5 tﬁ%d t Sep;%*}ﬁ anakalétgel}]gan%e aInuge or

t he separatl on chanber in a cylin r| ca ‘on"par i cal
di schar gelPaPregflighthe Cm’rbbherraﬂlatlhedussahaegdomeeﬂBtworrmdjsaes

however, a sgmll. RQ[LAHN J(f)ﬁh Lhe gyl Eg 5%? art 15 10 The pitch of the
5

screw turns varies a ong e~ SCrew conv CnPEESA¥ al direction 20.
Thus, there is at aIIp0|an embatiiaenai ainpemltdh)ntﬁé e ffrelphakeah of the

pitch of app i el.y 58% The 5| i on on account qof the change
consti |5 to%g“)é teﬁé: elrne "Y/%%rh tHee s&hFHharsge part 17

and a transi paat pz&micﬁ t&&e&ﬁ@ﬁﬁltbéns%@%rtatignc%%rstldjeé'éﬁ‘dtéh%ed'a??harge
part. 18. gg 5 |tch is in the enbodi nent constant fromthe position 21 to
g

t he disch SpeTTRGEST ACHe 28 ﬁ@?\/yaﬁfé]seeXtenSlon of the baf-
’ fle. - : ‘

The inlet is preferably placed upstream of the
transition part in the separation part itself. 1In
this way the risk of turbulence, on account of the

20 change of speed, disturbing the inlet flow is elimi-
nated.

The screw pitch may be increasing in the sepa-
ration part in a direction away from the transition
part. In this manner known per se a 'decreasing con-

25 centration of the heavy phase in a direction away
from the inlet and the discharge part is compensated
for.

The invention will now be explained in detail
in the following by means of some examples of embodi-

30 ments and with reference to the drawings, in which
Fig. 1 in a somewhat schematic form shows a
longitudinal section of a known decanter centrifuge

having a bowl with a screw conveyor with an annular



The pitch of the screwturns in the separation part 17 is in this exanple
decreasing in the axial direction 20 such that the pitch is snall est

i medi ately before the transition part 19. The inlet 6 is 25 situated in
the sepdYQP¥¥4¥art 17 shortly before the transition parpPCHDKoFWQ3S 3 shows
anot her enbodi ment having a baffle 8 extending axially. The flight 7 of the
screw conveyor 3 has in the position 21 a leap of the pitch, 30 which is
consequently bigger in the transition part 19 than in the separation part
17. In the separation part 17 the pitch is constant . On account of the
axi al extension of the baffle 8, the diviging line be W 03/0891.t6 8
PCT/ DKO3/ 0023s tween the transition part 19 and the discharge part . 18 is
considered todafifle dhecaxaall centre point 23 of the~baffle. As the
position 21 ~i.s sonewyhat gownstream of the starting éa-Oi nt 24 of the baffle,
the 5 position 21 wiTi9ri & sPi REFY MR ¥R dnhal fLigstcheboddimente
centre point 2¥ afhd henbehfien, The pitch of the flight 7 is, in the screw
conveyors described up till now, equal to the axial dinension of the
passageway 25 for rrenggtw@enathé’r&éﬁ FBWMeYar nscodrdbeg 1@of la giecdndand t he
pi tch angl esoferidiRiifihd @l Lnyn the separation part 17 is substantially
smal l er than 45 relative to the tangential direction. Fig. 4 shows an
enmbodi ment, in whi chFifie $crawselrerheguraywroiweportH b setibs@Bndht ght s
'7'" having a d¥rd I u ially bigger than 45. relative to the
tangential directi onﬁ%ﬁ{k?h%lée%%‘?%%ﬁﬁbart 17. At an axial position 21
the pitch i s changedThehdegiantleramyre hidiuge chahgeHign di reet i0mef- 45,
fol |l owi ng whi h m pal_t.ransport speed increases. 20 At .the position
21' a baffle (rirg)rvr}berﬁog’& e9t S f PonPeREREF 1qn( i%‘iﬁr CongRinpRE fa | e

nmenber extéfdieggeas opaeyopnf 3atanimchayilmedy hi ghen B t-dhanhe, flights
7" inthe tra iiit' n part .19 and the discharge part 18, but with the sanme
rotational diféc t7 on WHAP t bt Ovehatr| 8 mmhes of &arasd fFom a

downst r eam si bedsurd ate 26bstaatchhbi gt o114 A i rface 27 of
dsu aathhbight ¢ 11?]1@1@@3%%&%55 aﬂgccgggfcﬁalg

an adj acent fIi%ht 7' . In the empodi ment shown in Fig. 4, t
menbers 8' ha¥8the safe FISCheRE -t BN f [Hhght 8crewi warteeysepaBa 3Ldt on

PoC o baeSTeRRAe o skt e LY BB R gkebhan o,
the dividihg VirRE€%Det aBEN itrhetgf-’arksiW1 2 discharge openings 14 for
the separated heavy phase are provided. As indicated
in the figure, the light phase 12 will be positioned
closest to the body of the screw conveyor 4, whereas
the heavy phase 13 is positioned at the interior side
20 of the bowl 2. The light phase is taken away via a
discharge edge 10 on the bowl. The heavy phase is
conveyed by the screw turn towards the discharge
openings 14 in the bowl at its conical end. The fig-
ure shows a baffle 8 comprising an annular disc,
25 which is perpendicular to the longitudinal axis or
axial direction of the screw conveyor.
Fig. 2 shows a screw conveyor 3, which as the
screw conveyor in Fig. 1 is provided with a baffle 8
in the form of an annular disc and an inlet opening
30 6. Fig. 2 shows by broken lines the enveloping sur-
face for the screw turns of the flight 7. The envel-
oping surface comprises a cylindrical part 15 and a

conical part 16. The enveloping surface corresponds



‘WD 03/0891-t6 9 PCT/ DKO3/ 0023~ tion part 19 and the discharge part 18 being
counted to lie at the axial centre point 23 of the baffle nenbers, .the
leap .re arﬂ%n& the nom nal transport speed occurs nore than 1/6 %;/2 x 1/ 3
(3 - th¥NUM5eHes of flights)) of a flight upstream of tHel/PKEHY28F on part
corresponding to nore than half of the axial extension of a passageway 25
between two adjacent flights 7' in the transition part. A centrifuge with a
screw conveyor according to 10 the invention works in the follow ng way.
Material to be separated, for exanple aqueous sludge, is led into the
separation chanber through the inlet 6. The sludge flows through the
passageway 25 e b?blished b% the flight 7 of the screw turn, or 15 the
passageways. 25*&8t gbl FEREALHY Heam iymt she  shaper of ttiee | kbWl pf irhe

figures. On iWﬁiﬂ@ythbh%cQ%%VEoﬂbégsrsﬁgi%%”F%1nbu%te%he sl udge, as
Jindicated in Fig. 1. The screw conveyor 3 pulls on account of its 20
rotation. relative tFhshebpbfe 28t he peodiitemred shemigethe therndighiorof the
figures (downpkegagndigiection). 1T udge i s; C ressed.in the separation
part 15 up to_the axial po(ésclg'tnll?coanl ;ﬁéﬂkt qghiagldpo@?ﬁ ,CYEénngGBE P&Ip a
coherent, codnparatdn@| yitdrgicikes 2ubEtemttizd lyostheorcedrtirugs udge is

accel erated o cc .the change of the pitch of the flight 7 or the
flights 7. T gépog%?%%%{ﬁ i AR, bR AT 3 SepaEAtioRed

appr oxi mat el yp2rB8 tuir rat@f ar eobieallnt@rsaeiiqn parnt 131 ofn tBReSEREW turn 7
30 with the bgéél.e r81 C%H esz,cgionq_iln to an axi al distance between the
position 21 and-the poiThe P2t he l§i (RIS skewavedrnaor t he

axi al di mensi smadl pbetpassagevay ay1iAEsiRQLNparknithe enbodiments in WO
03/ 0891-~61918 PCT/ DKQ3/ 0023i_ Fi gs 3 and 4, the position 21 is positioned a
little bit tore thafPf Pitch ehethe Scxpwehsros oflnies patsagenag 25

g'p_Stlrﬁa{nh?fs tBerawl adoespde BOI N 23 LPf LRg10af{LEe-8:08 N Patfle menmbers
there is at a point or at an axial position 21 an
abrupt leap of the pitch of approximately 58%. The
Vposition 21 marks, on account of the change consti-
15 tuted by the leap, a dividing line betWeen.the sepa-
ration part 17 and a transition part 19 between the
separation part 17 and the discharge part 18.

The pitch is in the embodiment constant from

the position 21 to the discharge openings for the
20 heavy phase.

The pitch of the screw turns in the separation
part 17 is in this example decreasing in the axial
direction 20 such that the pitch is smallest immedi-
ately before the transition part 19. The inlet 6 is

25 situated in the separation part 17 shortly before the
transition part 19.

Fig. 3 shows another embodiment having a baffle
8 extending axially. The flight 7 of the screw con-
veyor 3 has in the position 21 a leap of the pitch,

30 which is consequently bigger in the transition part
19 than in the separation part 17. In the separation
part 17 the pitch is constant. On account of the ax-

ial extension of the baffle 8, the dividing line be-



5 manner the changing point of the transport speed is situated sufficiently
far fromthe baffle 8 8 to convey the sludge along the periphery of the
entire baffle at the increased speed. The space between the periphery of

t he baf fY@03084Gnd the interior wall of the bow 2 is sROWBKOVMAS t he

t hi ckness of the sludge at the point 21. The increased speed in the
transition part 19 conpensates to a certain degree for this difference.
However, conpensation is sonmewhat bel ow 100% as a conpensa 15 tion of 100%
or nore could entail the risk that the sludge cake m ght be pulled to

pi eces, which may result in a break throggh of the |ight phase under and
past the baffle 8. The increased speed al so conpensates for the 20 reduced

cross-sect i on tweesn othehe reoniicdlonpasdrof 1bheyidwkh idlécﬂ@afl_i;éc?%&&e part
18. Though di f-lf%rfgt errb.ogi msgts of. ,screw conveyors -3 according to the
i nvention have been G8EEFFEEGShEPeilde SF dtRFbBHLARNCEHER NBOHNET @3ent

conbi na 25 ti s dhef IHagifl enumer shangopiitabrang] essandhafile bypes it
shoul d be under.st ood t?aﬁ:i n particular flight pitch angles and type of
[

baffl e may be Tortihedti FhfyShayting hpeitke 2409 othehdafifdkat i tie WO
03/ 0891-16 bl gXEH KO3/ §92351P AL _%1'\£g¥1t§g)~.r€erfe M:ﬁa?r aﬁ ﬁgﬁf‘“gﬁ‘%c
lied matéria i ght” phase and a

centrifuge for eiparation of a suppl, In a

heavy phase (PBLOT®nBhesicegtar Q@umgat23bofl W™ beffdged The Bitehati on
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from each flight 7', said baffle member extending as
a part of a turn having a higher pitch than the
flights 7' in the transition part 19 and the dis-
charge part 18, but with the same rotational direc—

25 tion such that the baffle members 8' extend from a
downstream side surface 26 of a flight 7' to an up-
stream side surface 27 of an adjacent flight 7'. In
the embodiment shown in Fig. 4, the baffle members 8!
have the same pitch as the flights 7' in the separa-

30 tion part, but that need not be the case.

The baffle members 8' extending from the posi-

tion 21' and having a pitch smaller than 90° (axial

direction), and the dividing line between the transi-
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than in the separation part (17) imedi ately before the transition part
(19), the change of the nom nal transport speed of the screw fromthe

nom nal MO B8P IPt speed 5 in the separation part imedi aPEMPEBIG?S t he
transition part to the higher nom nal transport speed in the transition
part being established by a change (21) of the screw pitch. 2. A decanter
centrifuge according to claiml, 100 c har act ar i z adin that the
change (21) of the screw pitch is abrupt. 3. A decanter centrifuge
according toclaiml1l, char actar z adin that the change of the
screw pitch is gradual. 15 4. A decanter-centrifuge according to clains 1 -

3, char atéoh dpdrtd #oaafdl Eh%h@iéé}%ﬁécﬁaéeglﬁ Oﬁeﬁﬂge%t‘cf\ﬁﬁ]é.e@ the
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tangential di Fecti®h &fd Ehat sptielchaagbre2pomtt 28 sofevipet daflés an

i ncrease. 5. 4 ter.centsifug 1 ng claim:s, . -C = ttar
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to clainms 1 25peeg ogcuns mare thanrlfez (a/d xn iRt (3 he pihiec mumisge of
the screw i e 5e I,on _par.t /), 1s.considerably higger than 45

rel ative togt hg téal;i%tfaél) | § r@ct%%h%%hdlﬁpﬁ o 1 8ﬁan%ég(%ﬁancﬁﬂ[w screw
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preferably  WDiGBLEBYY- 16 tHPEVRHNH A2 3saver approximately 2/3 x 1/n
of a turn, n being the nunber of flights (7, 7 )
centrifuge with a screw conveyor according to

10 the invention works in the following way.

Material to be separated, for example aqueous
sludge, is led into the separation chamber through
the inlet 6. The sludge flows through the passageway
25vestablished by the flight 7 of the screw turn, or

15 the paSsggeways-?S established by the flights 7', to-
wards the left of the figures. On its way, the Heavy '
phase sediments, i.e. the sludge, as indicated in
Fig. 1.

The screw conveyor 3 pulls on account of its

20 rotation relative to the bowl 2 the sedimented sludge
to the right of the figures (downstream direction).
The sludge is compressed in the separation part 15 up
to the axial position 21. At this point, the sludge
forms a coherent, comparatively dxry cake.

25 From the position 21 the sludge is accelerated
on account of the change of the pitch of the flight 7
or the flights 7'. The position 21 is in the embodi-
ment in Fig. 2 positioned approximately 2/3 turn be-
fore the intersection point 21 of the screw turn 7

30 with the baffle 8 corresponding to an axial distance
between the position 21 and the point 22 of 2/3 of
the pitch of the screw turn or the axial dimension of

the passageway at this point. In the embodiments in



8. A decanter centrifuge according toclains 1 - 7, char actar i z
adinthat the inlet ( 6 ) 5 is placed upstreamof the transition part
(19) in the separation part (17). 9. A decanter centrifuge according to
clainse IWO@®/0891d6h ar act ar i z adin that the baf PCt/pkos@)23has an
axi al extension, the border between the 10 di scharge part and the
transition part being positioned at the centre point (23) of the axial
extension of the baffle. 10. A decanter centrifuge according to clainms 1 -
9, char actari zadinthat the screw 15 pitch is increasing in

the separation part (17) in a direction 2gay fromthe transition part (19).
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baffle at the increased speed.
The space between the periphery of the baffle 8
10 and the interior wall of the bowl 2 is smaller than
the thickness of the sludge at the point 21. The in-
creased speed in the transition part 19 compensates
to a certain degree for this difference. However,
compensation is somewhat below 100%, as a compensa-
15 tion of 100% or more could entail the risk that the
sludge cake might be pulled to pieces, which may re-
sult in a break through of the light phase under and
past the baffle 8.
The increased speed also compensates for the
20 reduced cross-section area of the conical part of the
bowl 2 in the discharge part 18.
Though different embodiments of screw conveyors
3 according to the invention have been described
herein, said embodiments having different combina-
25 tions of flight numbers and pitch angles and baffle
types, it should be understood that in particular

flight pitch angles and type of baffle may be com-

bined in any way within the scope of the invention.
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PATENT CLAIMS .
i. A decanter centrifuge for separation of a
supplied material in a light phase and a heavy phase
(13), comprising an elongate bowl (2) arranged for
5 rotation about its longitudinal axis, said bowl hav-
ing a separation chamber, a screw conveyor (3) being
provided in the separation chamber and being coaxial
with the bowl, said screw conveyor comprising a body
(4), which carries a screw comprising one or more
10 flights (7, 7') and having a nominal transport speed
varying along the longitudinal axis (20), an inlet
with at least one inlet opening (6) in the screw con-
veyor for supply of the material to the separated,
and at least one discharge opening (14) for the heavy
15 phase in the bowl at one end of thé screw conveYor,.
in which the screw conveyor is made to rotate rela-
tive to the bowl (2) in view of conveying the heavy
phase towards the discharge openings (14) for the
heavy phase, and in which the screw conveyor is pro-
20 vided with a baffle positioned between the inlet
openings (6) and the discharge openings (14), said
baffle dividing the separation chamber in a substan-
tiallyvcylindrical separation part (17) and an at
least partially conical discharge part (18), the dis-
25 charge openings (14) for the heavy phase being posi-
tioned in the discharge part (18), the inlet openings
(6) being positioned at the opposite side of the baf-
fle (8) relative to said discharge openings, ¢ h a r
a ¢t er iz ed in that immediately upstream of
30 the baffle (8, 8'), seen in relation to the transport
direction, a transition part (19) is provided between
the separation part (17) and the discharge part (18),

and that the screw conveyor (3) has a bigger nominal
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transport speed in the transition part (19) than in
the separation part (17) immediétely-before the tran-
siﬁioﬁ part (19), the change of the nominal tiansport..
speed of the screw from the nominal transport speed
5 in the separation part immediately before the transi-
tion part to the higher nominal transport speed in
the transition part being established by a change
(21) of the screw pitch.
2. A decanter centrifuge according to claim 1,
l10 characterized in that the change (21) of
the screw pitch is abrupt.
3. A decanter centrifuge according to claim 1,
characterized in that the change of the
screw pitch is gradual. ‘ ,
15 4. A decanter_centrifuge according to claims 1
-3, characterized in that the pitch an-
gle of the screw in the separation part (17) is con-
siderably smaller than 45° relative to the tangential
direction and that the change (21) of the screw pitch
20 is an increase.
5. A decanter centrifuge according to claim 5,
characterized in that said increase is
40-80%.
6. A decanter centrifuge according to claims 1
25 -3, characterized in that the pitch an-
gle of the screw in the separation part (17) is con-
siderably bigger than 45° relative to the tangential
direction and that the change (21) of the screw pitch
is a decrease.
30 7. A decanter centrifuge according to claims 1

-6, characterized in that the screw has

the bigger nominal transport speed over at least 1/3

x 1/n of a turn before the baffle (8), preferably
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over approximately 2/3 x 1/n of a turn, n being the

number of flights (7, 7') :
8. A decanter centrlfuge accordlng to claims 1 .
-7, charactexrized in that the inlet (6)
5 is placed upstream of the transition part (19) in the
separation part (17).
9. A decanter centrifuge according to claims 1
- 8, characterized in that the baffle
(8) has an axial extension, the border between the
10 discharge part and the transition part being posi-
tioned at the centre point (23) of the axial exten-
sion of the baffle.
10. A decanter centrifuge according to claims 1
- 9 characte r iz ed 1n that the screw
15 pitch is 1ncreas1ng in the separatlon part (17) in a

direction away from the transition part (19).
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