16 AUG 2005 ~ *166166* METHOD FOR SEPARATI NG A MULTI - PHASE M URE @ﬁD A
DECANTI NG CENTRI FUGE SYSTEM FOR CARRYI NG OUT SAI D METHOD 5 The i f@ﬁtm

relales to a nethod for separating a nulti- philmﬂmmmmmm nto at | east one
Liquid phase and one dry phase with a specifi concentration
CTS, using a decanting centrifuge, whijch includes «eug@ annul ar i nmersion
disk that is connected to a shaft at O its inside circunference and that

contr1 { ugREaPR, Ty SEERRag Aohplas TR s MKIt SR SRR od o

the end face of the centrifuge drumthat can be used to draw 15 the
li qui d phSEYTRIENCELSYSTRYY iF SWWGaRHTWSMDaWﬁQ%ept h setting device
that can be used to set the tank depth xT of the |iquid phase that rotates
in the centrifuge drum using the following steps: a) Start-up of the
centrifuge drumto a start-up drumspeed 20 nz,l, and setting the tank
depth XT to a start-up tank depth
5 The invention relates to a method for separating a multi-
phase mixture into at least one liquid phase and one dry
phase with a specified dry matter concentration Crs, using
a decanting centrifuge, which includes
= An annular immersion disk that is connected to a shaft at
10 its inside circumference and that exhibits an outside
diameter that is smaller than the inside diameter of a
centrifuge drum; and
- At least one liquor weir with a weir gap arranged at the
end face of the centrifuge drum that can be used to draw
15 +the liquid phase from the centrifuge drum, and with a tank
depth setting device that can be used to set the tank depﬁh
xy of the liquid phase that rotates in the centrifuge drum,
using the following steps:
a) Start-up of the centrifuge drum £o a start-up drum speed
20 ngz,1, and setting the tank depth xy to a start-up tank depth
Xrp,1/

b) Introducing the multi-phase mixture into the rotating

centrifuge drum;
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b) Introducing the nmulti-phase m xture into the rotating centrifgge drum
1 6.AUG 2005 2 <c¢) Drawing off the dry phase through the at | eak 6%2@5y
matter di scharge opening, and drawi ng off the |iquid phase through the
weir gap; d) Controlling the tank depth XT corresponding to the dry 5
mat.ter concentration OTS in the drawn f dry phase until a specified
nom nal dry matter concentration cTS,| 1s reached, wusing the tank depth

setting dexice. . the t epth is.defined as.,t di fference between the 10
out si de a% IB%SaIw rél'gdi"";z;l‘k'rrryr;tterepo =X I?é‘aﬁ%[}iq'tf?"}%ni &% ?teﬁse% ong,&de t he
centrifuge drum dA decanting centrifuge with at |east a partial hydraulic
transport“‘?s’sttee‘m rge [ Pedqd r &G draimgiff dite tHawisl mharsl, s
known from DE 43 20 265 C2. Wth this nethod, a liquid ring between
i mer si on xSRI Fhe Wedr WARY is set in the rotating centrifuge drumto a
certain fill level, the so-called tank depth, thus generating a
hydr ost at idd CGomds=dild nichridheg tarie depih ckrpaseespandiag tbos the Aty
di scharging the dry phase. In addition to, or in place of,

5 matter concentration cpgs in the drawn off dry phase until a

specified nominal dry matter concentration Crs,1 is reached,

using the tank depth setting device.

The tank depth is defined as the difference between the
10 outside and inside diameter of the liquid ring that rotates

inside the centrifuge drum.

A decanting centrifuge with at least a partial hydraulic
transport system, such as is required for carrying out the

15 method, is known from DE 43 20 265 C2. With this method, a
liquid ring between immersion disk and liquor weir is set
in the rotating centrifuge drum to a certain fill level,
the so-called tank depth, thus generating a hydrostatic
pressure through the liquid phase that assists in

20 discharging the dry phase. In addition to, or in place of,
the discharge, the hydraulic transport system can also be
carried out using the differential speed of rotatable

SCrews.



t he di scharge, the hydraulic transport system can al so be carrieq gut

usi the differential speed of rotatable screws. 1 6 AUG 2005 3 AUG 2005
Essentially, the weir is designed in two parts. A weir disc closes the
cylinder-shaped jacket of the centrifuge drum and rotates with said drum
It is provided with at |east one passage for discharging liquid fromthe
centrifuge 5 drum Assigned to the weir plate is a parallel baffle plate

t hat can nmoved .axi al Ly, and t.hat,is arranged at the fixed support of

t he rot at a%Iseen\éé'r?tlgﬁ’ud%?édmr A A8 Theqe q} 3[“&91&‘??? 1t e Wik fisc
direction is created between the rotating weir plate and the fixed baffle

pl ate. ThEWPEES Freo FHENdexs sharsdh kAt 1I/E ddir enigel frammdaough sai d
gap. The width of the weir gap can be adjusted by the axial novenent of
t he baf f | @ndRe@idites Midhnisgld idrurhe Ifeiis gaeviidest odistds athelgrsssure in
the liquid phase such that the increased pressure increases the amount of

the dry plasepassagest fiogr pheshed-qgintg dfiguhiel dirun | fhe) et fukfe SoMe
degree, the liquid phase also enters the dry phase, and thus reduces its

concen$ r adiroim . OAsGiynaEl Y tHORNAEIS @late WSlAN NG dI Midraad gastd ts in
reduced pressure, a reduced hydraulic conveyance, and finally an increase
in 20 the tfak @ah! e G BHAEIAY | hdd&HHY 3838 anged at the
fixed support of the rotatable centrifuge drum. A gap that
stretches in the radial direction is created between the
rotating weir plate and the fixed baffle plate. The liquid
10 phase is thrown from the centrifuge drum through said gap.
The width of the weir gap can be adjusted by the axial
movement of the baffle. Reducing the width in the weir gap
increases the pressure in the liquid phase such that the
increased pressure increases the amount of the dry phase
15 that is pressed out of the centrifuge drum. To some degree,
the liquid phase also enters the dry phase, and thus
reduces its concentration on dry matter. Conversely,
widening the weir gap resﬁlts in reduced pressure, a
reduced hydraulic conveyance, and finally an increase in

20 the dry matter concentration in the dry phase.

Such a liquid weir has proven itself in decanting
centrifuges, because it can be adjusted at a rotating

centrifuge drum, thus allowing the control of the dry



Such a liquid weir has proven itself in decanting centrifuges, %Cng
can pbe adjusted at a rotating centrifuge drum thus allow ng thé ﬂ@ﬁ
of the dry 16 AUG 2005 4 matter concentration via the width of the weir
gap. Using the control of the weir gap width allows for a response to
changes in concentration and volunme of the supplied multi- phase m xture
whil e the process is running. 5 However, it has been found that the control
of the dr at! tter con entratlon usi,ng the adj ustabl e |iquor weir requires
an unchang &B |é’ﬁ’n§ﬁé’r 7 5HU T Horthsh ht TR - QR i s
rotating at hi gh speeds. | n 10 partlcular t he hi gh energy consunptlon IS

due to t h&beagontmeds ofhthe, maire @apmitistthomlhaws Ssmse TRspanse to
consistently needs to be accelerated froman idle state wuntil it has
reached t ishamiggls dmgHomcendamdtitdnatands valvmee ssfedthes isupplhied entliifuge
drum 15 In the course of the process, the weir position may shift towards
t he edge, phiamiee niilxtural Whale dhe @rddessndis mathiny. | onger be adj usted.
Controlling the dry matter concentration is then no |onger possible if the
20 congentration and/or the anount of the supplied nulti-phase

However, it has been found that the controi of the dry
matter concentration using the adjustable liquor weir
requires an unchanging high energy input for the decanting
centrifuge, which is rotating at high speeds. In

10 particular, the high energy consumption is due to the fact
that the supplied amount of multi-phase mixtﬁre
consistently needs to be accelerated from an idle state
until it has reached the high angular speed that is
impressed using the centrifuge drum.

15
In the course of the process, the weir position may shift
towards the edge, where the baffle plate of the weir can no
longer be adjusted. Controlling the dry matter
concentration is then no longer possible if the

20 concentration and/or the amount of the supplied multi-phase
mixture change significantly. The process must be
interrupted and re—star£ed using a drum speed that is

determined empirically.



m xture change significantly. The process nust be interrupted agd
re--siarted using a drum speed that is determned enpirically. 1 PNV L
5 Khown from DE 195 00 600 is a pneumatic |iquor weir, where the flow
resistance of the liquid phase is increased by blow ng pressure gas in the
weir gap, thus increasing the tank depfh. This design of the liquor weir
also allows for 5 controlling the dry matter concentration through

adj usti ng I I [ eratian. Various nmethods that jinfluence the
properti egntg%}%t %omsgﬁrlg%eg%pt@sﬁ'suﬁ RS W s TRESS the
drum 10 speed _qr the differential speed are recormmended in EP 1 044 723
Al . Howev F‘,e \f-/i?‘f’ﬁ' FREIE R PE thee IdGHIskiRhase s timereased Pwnd dry
phases is_always at the center of the considerations. The discl osed
control oPlPHdng Pregstde g@sndantths wedwigeprarthats dmernsfasting dthen speed
requires, 15 however, increased energy input. In addition to the already
hi gh ener §pnkodepiht.i Ghist deshigph dfathes Jdephor medquenilsdradkicws autk
accelerating of the drumis very energy- intensive due to the high nass

monent5 of conerbildial dhel dagethadtaRdn idondertitatiilot eidhid ady it anpul ar
speeds. 20 A nethod that would be suitable for operating a décanting

centri fugehusL,agraaugd_hgsro%glr@,giioglqor weir i s not

Various methods that influence the properties of the
separated phases using machine parameters such as the drum

10 speed or the differential speed are recommended in EP 1 044
723 Al. However, with these methods, the composition of the
liquid and dry phases is always at the center of the
considerations. The disclosed control of the dry matter
concentration via variations of the drum speed requires,

15 however, increased energy input. In addition to the already
high energy consumption at a high base speed, frequent
braking and accelerating of the drum is very energy-
intensive due to the high mass moment of inertia of a
loaded decanting centrifuge and the high angular speeds.

20 A method that would be suitable for operating a decanting
centrifuge using an adjustable liquor weir is not

disclosed.



di scl osed. 16 AUG 2005 6 Thus, the objective arises to advance a net hod of
the kind nentioned above such that, for one, the energy consunptﬁoAUGmmﬁ
opt|¥1zed during base | oad operatlon and on the other hand, the decanting
centrifuge is operated such that with 5 sudden changes in type and anount
of the supplied product, a control Wi tgh regard to a specified dry matter
concentration of the separated dry phase can be ensured. This obJectlve S

acconpl i shed thr gh.a net.hod of, the 10 forenentl i nd t hat
charggterﬁgea by?l h@bpgg% eh§Tisespde aivans H%;E?$( t”fﬂ%ﬂerance
range with a_lower tank depth XT,u and an upper tank depth XT G f)

Conpar i ngmﬁﬁé“&&ﬁﬁ‘st%’d’vfaﬁk‘ca‘emt)(wfﬂ”t Pehe then|enssih CorswmRtghce
range, and continued carrying out of steps b) to f) while the tank depth
XT is witHBiSnoptdmizeld daping boiser dved opegatign Rairsl mp tthe cevhient f uge
drum speed nz by a speed step value Anz at a tank depth XT that is snmaller
than the hend;, thké dacknddpghcxhtdifuge dwelopezatesl eaidl idHige wirthin speed
nZ by a speed step value Anz at a tank depth XT that is greater than the

upper § ankudeehh cKan@eshlinAdyps! ah@ iR undlofdapid SEbAAIdEHIUMId, L0 the
dry

a control with regard to a specified dry matter

concentration of the separated dry phase can be ensured.

This objective is accomplished through a method of the
10 aforementioned kind that is characterized by the following
steps:
e) Specifying a tank depth tolerance range with a lower
tank depth x1,y and an upper tank depth Xp,o;
f) Comparing the adjusted tank depth Xy with the tank depth
15 tolerance range, and continued carrying out of steps b) to
f) while the tank depth x; is within the tank depth
tolerance range;
g) Raising the centrifuge drum speed'nz by a speed step
value An; at a tank depth x; that is smaller than the lower
20 tank depth xr,y, or lowering the centrifuge drum speed nZ by
a speed step value An; at a tank depth x; that is greater
than the upper tank depth Xr, 07
h) Adjusting the tank depth x; corresponding to the dry

matter concentration crs in the drawn-off dry phase until



matter concentration CIS in the drawn-off dry phase until 16 AUG 2005 7 it
reaches the specified nominal dry matter concentration CTS, 0 il & AUG 2005
Conparing the re-adjusted tank depth XT with a specified tank depth

tol erance range and repeating steps f) toi) 5 when the tank depth XT
violates the tank depth tolerance range with a continued feed of the

mul ti-phase mxture into the rotating centrifuge drum and draw ng off of

the |iqui ng.th ry. phase. 10 The, advant.ages achieved with the
met hodqof tthg; ?%?/lee%t iq:(l)lr‘la s %é;)%fﬁ._e‘;&;rnﬁm&ﬂa; Q}Watmga}tfg:cmq?d‘%@%’ﬁr* uge can
be operated with an imrersion disk and a liquor weir such that at base
| oad operé’i‘"'f'Bh with an essentially constant anobunt and concentration of
the feed an optim zation can be 15 carried out with regard to energy
consunpt i o, CRAPREFiRg the rexfditished tasddidersh ror watheacsperiféedudden
changes is ensured in that the weir is returned to a mddle position,
whi ch is dehkndepith ttiederginseamangenagel depeatina stdpsca) tadi tiher
concentrate or dilute the dry phase. 20 In a particular advantageous
enmbodi frenwheh the nankodiepth decenblageserhei tugk Hepuhcdolvkaneet he |iquor
weir consists of a weir plate with at |east one |iquor opening

range with a continued feed of the multi-phase mixture into

the rotating centrifuge drum and drawing off of the liquid

phase and the dry phase.

10 The advanfages achieved with the method of the invention
are in particular that a decanting centrifuge can be
operated with an immersion diék and a liquor weir such that
at base load operation with an essentially constant amount
and concentration of the feed an optimization can be

15 carried out with regard to energy consumption, while at the
same time a readiness for a reaction to sudden changes is
ensured in that the weir is returned to a middle position,
which is defined by the tolerance range, from which it can
either concentrate or dilute the dry phase.

20
In a particular advantageous embodiment of the method, a
decanting centrifuge is used, where the liquor weir
consists of a weir plate with at least one liquor opening

and of a baffle plate that is supported in a fixed manner



and of a baffle plate that is supported in a fixed manner 16 AUG12R05 8 by
forming a weir gap in relation to the weir plate and that can be 2005

axially. The tank depth XT can be |owered by increasing the weir gap w dth
Xxw, or raised by decreasing the weir gap width xW Assigned to the tank 5
depth tol erance range is a correspondigg weir gap tolerance range with a

| ower weir gap width xw,u and an upper weir gap wdth xWo. Since an

i ncrease | he weir gap.w dth lL.ower t.he nagi ¢ _pressyre at the weir,
the tank égp%ﬁ noPefurn - worP &é’crrgz?éué? \%‘1 %‘.@el'ﬁpt?&,r tpﬂé‘tt?pﬁé"rglt ank depth
xT,Uis lg rﬁached at the lower weir _gap wdth xWU of the weir gap wdth
t ol er ance *PaFgE2BnRe, Poyede pXIalAY .o Fde: itamk HreRenobet fevwrrerod
provides that a decanting centrifuge be used, where the liquor weir 15

i ncl udes B¥ RBESE28ABIakPS Weist garcwisyh swshapedaipgdoby channel with an
inlet and an outlet opening that are arranged in the direction of the

out si de cfecurheipgctbeofreirhgapi gudithwei;r , Aaadignhdr eopthesttmakgas can be
introduced in the area of a U shaped bend of the |iquor channel, thus 20

bui | dihg depyHtr tolerantieC ranges Wse aC lkadFespoikiihg el r &b 1dAdhdeaank
depth XT can be raised by increasing the gas pressure and |owered by _
decreasi ngahf@ @2&hPhCIsWee welddSARCHikRn! 4§ | 2Rl 8P dY HA Gdnge is
a

width xy,0. Since an increase in the weir gap width lowers

the dynamic pressure at the weir, the tank depth in return

will decrease as well. Thus, the upper tank depth Xp,y is

10 reached at the lower weir gap width xyy of the weir gap

width tolerance range and vice versa.

An additional embodiment of the method provides that a
decanting centrifuge be used, where the liquor weir

15 dincludes at least one axially stretching, u—shapéd liquor
channel with an inlet and an outlet opening that are
arranged in the direction of the outside circumferences of
the liquor weir, and where pressure gas can be introduéed
in the area of a U-shaped bend of the liquor channel, thus

20 building a hydro-hermetic pressure chamber. With this
method, the tank depth xT can be raised by increasing the
gas pressure and lowered by decreasing the gas pressure.

Assigned to the tank depth tolerance range is a



16 AUG 2005 9 corresponding gas pressure tolerance range with a | ower gas
pressure pu and an upper gas pressure po. Additional advantageoug g UG 2005
embolli ments of the nethod can be obtained fromthe subclains and tée
description of an , exenplary enbodi nent bel ow, which nmakes reference to
the drawing. The invention relates toga decanting centrifuge system for
10 performng said method with at |east the follow ng individual parts: -
A decanti g? A hol | ow shaft that includes at

trifuge conprised of: -

| east one ggggﬁfﬁglgﬁoggtsegrﬁ??i“&? FRLETERTA Tapge. WA R & Ai9MRFe Fm
capable of rotating around the hollow shaft and provided with at |east one
dry mattePTrSURSr §a 33PN nBPPRA%t IPE PERSPEE®  Rer its drumjacket; - An
annul ar imrersion disk that is at its inside circunference connected to
t he holl ow shaft and that has an 20 outside dianeter that is smaller than
the inside dianmeter of the drumjacket; - At least one liquor weir wth a
weir gap &ddirfdedadt adiventagebuisi embodiimen teheife thiee metihiddd damd® can be
di scharged fromthe centrifuge drumthrough said gap, and with a tank 16
AUG 2095 obtained from the subclaims and the description of an

exemplary embodiment below, which makes reference to the

drawing.

The invention relates to a decanting centrifuge system for

10 performing said method with at least the following
individual parts:

- A decanting centrifuge comprised of:
- A hollow shaft that includes at least §ne feed pipe
located inside said shaft;

15 - A centrifuge drum capable of rotating around the hollow
shaft and provided with at least one dry matter discharge
opening that is penetrating its drum jacket;

- An annular immersion disk that is at its inside
circumference connected to the hollow shaft and that has an

20 outside diameter that is smaller than the inside diameter
of the drum jacket;

- At least one liquor weir with a weir gap arranged at the
centrifuge drum, where the liquid phase can be discharged

from the centrifuge drum through said gap, and with a tank



10 depth setting device that can be used to set the tank depth XT of the
| iguw d phase that rotates in the centrifuge drum - A sensor devii & AUGo2005
t he asurenent of the dry matter concentration CIS in the drawn-off dry
phase; and 5 - A weir control device for controlling the tank depth XT
corresponding to the dry nmatter concenggation CIS A decanting centrifuge
systemwith the features of the main subject of claim1l7 is known fromthe

ublicatign "Intelligente s- and Regel ungst echni k _zur optimerten
brozesat | APEND BECTAE0 MBTACE BBt FAPAS JE08 19 EPT SBREEanK MeRREUTER
Westfalia Separator_|ndustry GroH in: 4. Mersebuger Fachtagung
Aut onat i s¥&r th%éﬁﬂ’é%ﬂoﬂgﬂsﬁthaExﬁ@FF‘n’Eﬁt énj fhgerentehfngsc danm;
Ver f ahr enst echni k, Novenber 15 1999) ["Intelligent Measurenent and Contr ol
Technol ogy PoFenepti ferydgepfore $havmeagamsmenith ofadhe iriyemalteat ment " (DR
H-J. BEYER/ M FLEUTER, Westfalia Separator Industry GrbH in: 4th _
Mer sebur gespeposiration Agé ciratthon, dibasts£fredty tidwsls andl Experinents in
Mechani cal Process Engi neering, 20 Novenber 1999)]. Using weir control

resul t5 i p Aheeli&Ctonthal Wae ilanlfodeRoh tkbllinddjthe @dnkOdePngi ng to
the dry matter concentration CTS. This essentially allows for the

aut omat i 0Bo@kebPBnRRATE tHCRALA WY MATREES SonlddiR el onOREL at or control is
still required 1 f significant changes 16 AUG 2005 _
A decanting centrifuge system with the features of the main
subject of claim 17 is known from the publication
10 "Intelligente Mess- und Regelungstechnik zur optimierten
Prozessfithrung bei der Abwasserbehandlung” (DR. H.-J. BEYER
/ M. FLEUTER, Westfalia Separator Industry GmbH in: 4.
Mersebuger Fachtagung Automatisierung, Messmethoden und
Experimente in der mechanischen Verfahrenstechnik, November
15 1999) [“"Intelligent Measurement and Control Technology for
Optimized Process Management in Waste Water Treatment” (DR.
H.-J. BEYER / M. FLEUTER, Westfalia Separator Industry GmbH
in: 4% Merseburg Symposium on Automation, Measurement
Methods and Experiments in Mechanical Process Engineering,
20 November 1999)]. Using weir control results in the fact
that the tank depth x; is adjusted corresponding to the ary
matter concentration cpg. This essentially allows for the

automation of the phase separation process. However,

operator control is still required if significant changes



11 in type,

and the weir has reached a limt position fromwhich it can no {gnﬂﬁg
react to the occurring changes. 1In addition, high energy consunption FyS

ebserved

advance a decanting

due to the 5 high drum speeds. Thus, the objective arises to
centrifuge systempuch that the energy consunption in

separating a nulti-phase m xture using a decanting 10 centrifuge is

reduced,
t he suppl
oper at or.
t he ki nd

d,.i ddi tion, h_that ch [
PRt EPeauCRobaY BB CR SORSRE N oP W NS SO
Thissgbjective I s acconplished with _a decanting centrifuge

REREH '

anount and/or concentration of the supplied product occur,

unt an .c%fcentration of
®X hr ough the

15 of

eQ°GB8v e 2PAathes el Z, haserrachery aq 1dmddd Ragittiar devi ce

for controlling the drum speed nz corresponding to the tank depth XT and

to the dr§rAmt vBichcaficEeanr BPi dANCGPS, redickg te
tank depth signal input (222) and a speed control 20 signal

(221), a

eFouwriisy sihanges .nput

out put (22n) addytihnsubhgh dvezgyi cgnsemptibngd sspbisemveid due pessiHd e to
automatically influence two control variables, nanely the tank depth and
t he speedhifh Heum epeedsthe speed control 16 AUG 2005 12 is the
subordinate control. The weir control device for

10

15

20

Thus, the objective arises to advance a decanting
centrifuge system such that the energy consumption in
separating a multi-phase mixture using a.decanting
centrifuge is reduced, and in addition, such that changes
in amount and concentration of the supplied product can be

compensated for without control through the operator.

This objective is accomplished with a decanting centrifuge
of the kind mentioned above that is characterized by a
speed control device for controlling the drum speed n;
corresponding to the tank depth x; and to the dry matter
concentration crs, using a concentration signal input
(221) , a tank depth signal input (222) and a speed control

signal output (224).

With such a decanting centrifuge system, it is possible to
automatically influence two control variables, namely the

tank depth and the speed. In this case, the speed control




controlling the tank depth corresponding to the dry matter concerytgagljgomf,

has . priority. Thus, speed control is assigned a role as a conpl enenting
systkemthat can achieve 5 optim zation of the energy consunption during
base | oad operation or that can optim ze the position of the weir wth
regard to reactions of the systemto cignges in the feed. 10 In case of
failure of the weir control device, the dry matter concentration can be
controll edg @he?lyub83slinagdl S r t Lhe dr tter
remai ns caSabF‘g o%‘ ?I ovn\nang (Sé%C trtoﬁ'eit Hﬁ’l@ogﬁlﬁg c%?'tttr%zl &eggﬁ%r é:-é" i ne can
prevented, throygh ch eg_in the drum speed. 15 Addition advant ageous
enbodi neannci):Fo#%é'ngegg‘%t ﬁ:ﬁé‘?‘ SEREH ﬁﬂ’d"é:pes? n@a&"néﬁ’t?oglilyn&?tftred’m t he
sub-clains 18 to 24. 20 _Follow ng, the invention will be explained in

greater dEPAFPRLERLAGNEe @B BEd oFd tithe TS FPeecoicomtirtel Hisy. 1 shows a

be

schematic overview of a first enbodi nent of a decanting centrifuge system
16 AUG 2088signpdga Zodleows a sompimmen tdwngr syebesi thatecand asmhtiedierent of
a decanting centrifuge system 5 Fig. 3 shows a sectional view of the inner

structdr eoptimization of the energy consumption during base load
operation or that can optimize the position of the weir
with regard to reactions of the system to changes in the

feed.

10 In case of a failure of the weir control dévice, the dry
matter concentration can be controlled, or at least reduced
to such a degree that the dry matter remains capable of
flowing such that clogging of the discharge line can be
prevented, through changes in the drum speed.

15
Additional advantageous embodiments of the decanting

centrifuge system can be obtained from the sub-claims 18 to

24,

20 Following, the invention will be explained in greater

detail making reference to the drawings, of which

Fig. 1 shows a schematic overview of a first embodiment of

a decanting centrifuge system;



decanting centrifuge with a nechanical |iquor weir; Figs. 4a to 4c show the
profile of various paranmeters during the process, each plotted ihb6aAUG 2005
diad}an1above the 10 tine axis; Figs. 5a, b showthe influent liquid in a
sectional view of various positions of a nechanical liquor weir; 15 Fig. 6
shows a sectional view of a decanting ggentrifuge with a pneumatic |iquor
weir; and Fig. 7 shows the sequence of the nethod in a flow diagram 20
Figure 1 shows a first enbodi nent of a decanting centrifuge system subject
to the invention. A decanting centrifuge 100 is connected to a feed pipe
11, a liquor line 36 and a _dry matter discharge |line 27. The decanting
centrif ugEB*PncfulBEWSa2dPERPERLTE QESEYEeMoPE R Frrensd eakodimant @fim 20
and a 16 AUG 2005 14 screw drive device 45 for driving a conveyor screw
40. In adBdfersntingecantantngg syatemiuge 100 is provided with a |iquor
weir that can be adjusted using a weir-adjusting device 35. 5 Located at
the dry matter discharge line 27 is a sensor device 60 that can be used to
nmeasure a dry matter concentration OTS in the dry phase that is drawn off
at that Fogat BoshowbeanBasthionglsivgeal off thle inRRTOstiIEtdLOdE a

decanting centrifuge with a mechanical liquor weir;

Figs. 4a to 4c show the profile of various parameters
during the process, each plotted in a diagram above the

10 time axis;

Figs. 5a,b show the influent liquid in a sectional view of

various positions of a mechanical liquor weir;

15 Fig. 6 shows a sectional view of a decanting centrifuge

with a pneumatic liquor weir; and

Fig. 7 shows the sequence of the method in a flow diagram.

20 Figure 1 shows a first embodiment of a decanting centrifuge
system subject to the invention. A decanting centrifuge 100
is connected to a feed pipe 11, a liquor line 36 and a dry
matter discharge line 27. The decanting centrifuge includes

a drum drive device for driving a centrifuge drum 20 and a



10 is supplied to the concentration signal input 211 of a weir fgnkrfl
devi.ce 210. In the first enbodi nent shown here, a weir gap control U éqﬁl
i's 6htput at its control output 214 and supplied to the weir adjustnent
device 35. The design of the weir control device as a Pl control has
proven 15 particularly suitable. Due tga high integrating portion,
control deviations can initially be averaged over a period of tine such

t hat osci |.O t decanti centri.fuge systemis avoided. 20 The
neasuringgé?éhaprg%etﬁgvégﬁsg% gg§igﬁlgén?éaaFggvegﬁﬁpPFE&"t Gc\)t'hén
concentratiqn, signal _input 221 of a speed control device 220. A signal

that tran2fft§iPhRe Eher Eﬁpanﬁépg Gepteidrae £00ups Peavided wdith gap wi dth
signal input 223. This weir gap width signal can be tapped directly at 1 6
AUG 2005 159upRevwedft tBRtogapube2adivstedeundng eowedistadduis¢dngl0 such
that it represents a nomnal value of the weir gap wdth. However, it is
pref err eddevidet 8bmi ne the actual weir gap 5 width by neasuring the path
distance directly at the weir, and to supply the neasurenent to the weir
gap signal input 222 of the speed control device 220. The speed contro
device 220 is designed as a step controller. 10 The preferred enbodi nent

present edLbBateg. ag tRedibfenglter! H2ELhARGMOHEMA! 18f aFis@nsb i N that it
i ncl udes a
device 60 that can be used to measure a dry matter
concentration crg in the dry phase that is drawn off at
that location. The measuring signal of the sensor device 60
10 is supplied to the concentration signal input 211 of a weir
control device 210. In the first embodiment.shown here, a
weir gap control signal is output at its control output 214
and supplied to the weir adjustment device 35. The design
of the weir control device as a PI control has proven
15 particularly suitable. Due to a high integrating portion,
control deviations can initially be averaged over a period

of time such that oscillation of the decanting centrifuge

system is avoided.

20 The measuring signal of the sensor device 60 is also
supplied to the concentration signal input 221 of a speed
control device 220. A signal that transmits the current
weir gap width is supplied to a weir gap width signal input

223. This weir gap width signal can be tapped directly at



deactivating device 215 that unlocks the speed control device 220,0onl
when the start-up phase of the process is finished and the weir bﬁ

Rbs been adjusted 15 prelimnarily by the weir control device 210. In
addition, the deactivation device 215 deactivates the speed control
device 220 after a change in the drum gpeed until the inpact on the dry
matter concentration CTS that is to be neasured at the sensor device and

h [ f h h o) ated f by the wei r
cont ror  Gas SebteY oRpRd; 18 OB Eng kel BehtiP lasrrag220Y $uHyai n
unl ocked n the drum speed mhen

ch that it can carry out ch

required.%ﬁggAbg 58BE<28"tE; § BasvﬁﬁgglHﬁth§tPﬁ&FuE@Poﬁléﬁ@ecantlng
centrifuge 1 that consists essentlally of a centrifuge drum 20, a hollow
shaft 10, a liquor weir 30 and a conveyor screw 40. 5 The centrifuge drum
20 is rotatably supported at support points 23, 24 and can be turned using
a drum drHoewedeyi cét 25 prpfefrgd tp. dathohlioe thaf actBialwwedlr igmpsupported
via bearings 15, 16 in a rotatable manner at the drumjacket 21, is
| ocat €d i nidtle bpemeasurihggehdr patROdidthnseddieedtly pitpentl wdiat, ends at
at | east one inlet opening 12 protrudes into an axial borehole of the
hol | ow shahdl. t3hktipphyorhdeneasaeaneati @8 thaMvhe ARekikRLghakhg ko the

222 of the speed control device 220. The speed control

device 220 is designed as a step controller.

10 The preferred embodiment presented in Fig. 2 is different
from the embodiment of Fig. 1 in that it includes a
deactivating device 215 that unlocks the speed control
device 220 only when the start-up phase of the process is
finished and the weir gap width xy has been adjusted

15 preliminarily by the weir control device 210. In addition,
the deactivation device 215 deactivates the speed control
device 220 after a change in the drum speed until the
impact on the dry matter concentration cps that is to be
measured at the sensor device and that is the result of

20 said change has been compensated for by the weir control
device 210. Thereafter, the speed control device 220 is
again unlocked such that it can carry out a change in the

drum speed when required.



outside circunference of the hollow shaft 10. Attached to the outside
circunference of the hollow shaft 10 is a 15 conveyor screw 40 { fafAUG2005be
turned using a screw drive device 45. The screw drive device may also be
designed as a part of the drumdrive device 25, for exanple, by using a
separate gear step. The hollow shaft 10 and the drum jacket have a
concentric arrangenent such that an anbwl ar space is 20 created between the
hol | ow shaft 10 and the drumjacket 21. The hollow shaft includes an

i mrer si onFdgsk314hblat theaganes BEruethie @FLAdidmRAL tShMEdntfifiYes 1, 1S
| ocated near a taper of the cross-section of the hollow shaft 10~ and the

drum jacket tRie EBﬁsEgﬁgrEEQQnQE§&l§4oESa@%%%&gg%ué% ?#gmﬁgﬁﬁ L7 to the

hol | ow shaft and cl oses the annul ar “space tomir d_VOM/shaIt.tEhe
out si de cj e theq ;i rsLon disk _i ept _at a di stanc o] e
i nsi de crégg e%gﬁgg g?’tﬁelé ntri 3%5 ?QCEQFF51?°§ﬂ€W°fh§F%%Vi 5
possible for the liquid or dry natter to pass through. At the end of the
tapered area, the drumjacket 21 is provided wth at |east one opening 22
for discharging the dry matter. 10 Located at the opposite axial end of

t he céﬁtr??ggﬁeBFﬁﬁnge Azun PPqdsr reéptabdy Bwereosted fmfgsuwprpent s cl osed

with a weir plate 32 that includes several openings that allow for
points 23, 24 and can be turned using a drum drive device

25 (ef. Fig. 1). A hollow shaft 10, which is supported via
bearings 15, 16 in a rotatable manner at the drum jacket
21, is located inside the cen£rifuge drum 20. A fixed feed

10 pipe 11 that ends at at least one inlet opening 12
protrudes into an axial borehole of the hollow shaft. This
provides a connection from the inner borehole to the
outside circumference of the hollow shaft 10. Attached to
the outside circumference of the hollow shaft 10 is a

15 conveyor screw 40 that can be turned using a screw drive
device 45. The screw drive device may also be designed as a
part of the drum drive device 25, for example, by using a
separate gear step. The hollow shaft 10 and the drum jacket
have a concentric arrangement such that an annular space is

20 created between the hollow shaft 10 aﬁd the drum jacket 21.
The hollow shaft includes an immersion disk 14 that,
according to the embodiment shown in Figure 1, is located
near a taper of fhe cross-section of the hollow shaft 10

and the drum jacket 21. The immersion disk 14 is attached



liquid to be discharged. Located opposite to the weir plate is a gaﬁjl? §4
that, is attached to a fixed part of the 15 housing of the decantih G 200
centkifuge 1 and that does not rotate with the cylinder drum 20. The
baffle plate 34 can be noved parallel to the rotational axis of the
cylinder drum20. The width of a weirygap 33 that is generated between
weir plate 32 and baffle plate 34 can thus be 20 varied even at a rotating

i nd 20 Lustj t he batfl b i ed t Vi | ectrical
Y eummt| c Rdrhe; hehieHehaRt' Ry Stkndse tenanornan PAcR P6:SoHBED00E 10
i dt h. si whi ch i t t by the control output 214 of the weir
doniTol dsorcBSalen Rtk Bhenontadd 8 2 '

control d hen gt sideccirgHmErPEENGEc 8Ft thE centrifuge with
a 5 pneunatic liquor weir 330. It exhibits a U-shaped |iquor channel wth
an inlet &PBArA§oB3digkr ést keprtondr @ thstenger itbugbedinside, a U shaped
bend and a di scharge opening 332. In the enbodi nent shown in Fig. 6, an
addi t i onatiteunfiapedcehafintéher edntedifuge fijakkews 2dycuchatthatl dltyhisnt h 10
seal with a total of 4 redirections is formed. Using a pressure gas |ine
334, the pessible gaz €he heqatippbiredriomather tgupasehanpehghn ke area of

the U shaped bend 333, where a hydro-hernetic chanber is forned. The
pressure gaé end of the tapered area, the drum jacket 21 is provided
with at least one opening 22 for discharging the dry

matter.

10 Located at the opposite axial end of the centrifuge drum 20
is a liquor weir 30. The centrifuge drum is closed with a
weir plate 32 that includes several openings that allow for
liquid to be discharged. Located opposite to the weir plate
is a baffle 34 that is attached to a fixed part of the

15 housing of the decanting centrifuge 1 and that does not
rotate with the cylinder drum 20. The baffle plate 34 can
be moved parallel to the rotational axis of the cylindexr
drum 20. The width of a weir gap 33 that is generated
between weir plate 32 and baffle plate 34 can thus be

20 wvaried even at a rotating cylinder drum 20.

Adjusting the baffle can be carried out via electrical or

pneumatic adjustment devices that can be controlled via a



introduced in the bend 333 increases the flow resistance 15 for the liquid
phaﬁe 54 and increases thus the dynamic pressure at the |iquor webrAUB32005
such that the tank depth XT increases and the dry matter concentration of
the discharged sludge phase 52 decreases. If too high a gas pressure is
sel ected, the gas phase wll break out of the 20 bend 333 of the channel
and collect either in the centrifuge ggum?20 or it will flowto the
outside. Wth a gas phase that approxi mtely corresponds to the pressure

of the regﬁtgggthigﬁggﬁﬂha§ﬁigﬂlggeP§%B u%3g¥6@ g%%ﬁggbgggagﬁﬁtinto t he

| i qui d phase 54, suc al sai I qu ase di schar ge
wi t hout ogféagke lf these pressyre.val are violated in either
di rection; the tgﬁ 3ﬁfh°?§e58i ESXQSP gg?ruenced. If the gas pressure
lies between the nentioned pressure limts, the nethod of the invention
can 5 be applied in the sanme manner as has been stated above for a
decanting centrifuge with a nmechanically adjustable |iquor weir 30. The
decant i ngFtenre| fughowgsacaedtioni bfda dbcantiag seatridugeemdtthd ausing its
sensor 60 and control devices 210, 220, also together with the decanting
10 cerdtripugematib dignewneeiraBBy.atdjtuskhkhbe thi guor-shaped33Qqudel ow, the
nmet hod subject to the invention will be explained referring to the draw ng.
channel with an inlet opening 331 directed toward the
centrifuge drum 20, a U-shaped bend and a discharge opening
332. In the embodiment shown in Fig. 6, an additional U-
shaped channel redirection follows such that a labyrinth
10 seal with a total of 4 redirections is formed. Using a
pressure gas line 334, the pressure gas can be supplied to
the liquor channel in the area of the U-shaped bend 333,
where a hydro-hermetic chamber is formed. The pressure gas
introduced in the bend 333 increases the flow resistance
15 for the liquid phase 54 and increases thus the dynamic
pressure at the liquor weir 330 such that the tank depth x.
increases and the dry matter concentration of the
discharged sludge phase 52 decreases. If too high a gas
pressure is selected, the gas phase will break out of the
20 bend 333 of the channel and collect either in the
centrifuge drum 20 or it will flow to the outside. With a
gas phase that approximately corresponds to the pressure of

the rotaﬁing liquid phase in the bend 333, no gas will

enter into the liquid phase 54, such that said liquid prhase



15 The product to be processed is a nulti-phase m xture that includes at

| east one |iquid phase and one solid matter phase that does not 1d 446|208
in skaid liquid phase. In the enbodinent of the nethod introduced here, the
objective of the separation process is to separate the solid nmatter 20
phase with m ni mum residual |iquid; ailéhe sane tinme, however, the dry
phase consisting of solid matter and Tresidual liquid shall still be
transportabl e through the | pe system such that it nust remain capabl e of
f1 owi ng. 'iBnA%Sigaggﬁo"’-’thE@o8?’86?%‘-3]8%-sI§i VBRSer Pregsus ¥alysesn
processing effluent sludge in communal wastewater treatnent plants. The
cyl i nder 8FfnVislated éracéshes dimeghinoni the sSpokddepthoignaot he product
is introduced. The nomi nal speed no is limted by the design of the

decant i nglengeri fn§duencednt I§ thegbagopirrakbugspeddes2beiweene thegi nni ng of
the process, the dry phase 52 being separated in the centrifuge drum

exhi bi t s mehtgbnddyprassarecdimérir, athenmethodiOoW thea ihaegeidnf anence in
density between the solid and the liquid phase, solid matter is easier to

sedi MmNt . beNappll€BdCafCEhe! BAMBORKRARLrSREEHaRZBeAN shE te@MaholRaR ke
maxi mum speed nz, max, which is determ ned by the design. The 15 nethod can

then starf aécénﬁiﬂ§téHHt§9§ﬁgetngihcgrﬁgaﬂgﬂqgally adjustable

liquor weir 30. The decanting centrifuge system described
above can also be operated using its sensor 60 and control
devices 210, 220, also together with the decanting

10 centrifuge with a pneumatically adjustable liquor weir 330.

Below, the method subject to the invention will be

explained referring to the drawing.

15 The product to be processed is a multi-phase mixture that
includes at least one liquid phase and one solid matter
pPhase that does not dissolve in said liquid phase. In the
embodiment of the method introduced here, the cbjective of
the separation process is to separate the solid matter

20 phase with minimum residual liquid; at the same time,
however, the diy phase consisting of solid maéter and
residual liquid shall still be transportable through the

pipe system such that it must remain capable of flowing.



to 0.3 to 0.7 times the maxi num speed. In this manner, the dry ? %16
init‘ally exhi bits a higher anmount of residual water. To conpensa éA of005
this]; the nethod starts initially wth a wide open weir, such that as much
I|qU|d as possible 20 can run off. In any case, at the beginning of the
process, the nom nal speed nzo is selggted high enough to achieve a strong
phase 6 AUG 2005 21 separation and to avoid that fine dust is flushed out
with theq t.ed . |.i UId phase To ensure the ability of the dry phase 52
to flow antii&? gjelcrté'é'g’ fp it MRS RESSes/mE hi gh vol une
t hat the E %ﬁé‘ g&temat the dlschar e sideis filled and that it be
possi bl e PEEMERRY: 8lPFgediR Gomman ﬁ@éﬁﬁwétﬁ%ntmmg:kMa;ensor
device 60, the dry matter separated at a high nom nal speed is charged
with liquid. To this end, 10 at the start-up of the process, the weir gap
width xwof the weir gap 33 is initially set to a start-up value that 1is
about 0. 5%heocy%iotierhdrmaxisumceelleaalteditior agdigh MHominal, f%?éelaje to the
narrow weir gap 33, the pressure in the annular ring space 26 increases

such thatnkd guidl thée pessast s i Herddieddr oM ofdmdiy p%}?éfd Jge thusly
re-thinned dry phase 52 is conveyed past the imersion 14° to the dry
matter di 3emaced8 BPCRhBIdeSign of the decanting centrifuge 100. At a
high nominal speed nz;, at the beginning of the process, the
dry phase 52 being separated in the centrifuge drum
exhibits a high dry matter concentration Crs.
10
With a large difference in density between the solid and
the liquid phase, solid matter is easier to sediment. In
such cases, the nominal speed nz; can be lower than the
maximum speed Ny m.x, which is determined by the design. The
15 method can then start at a start-up speed that corresponds
to 0.3 to 0.7 times the maximum speed. In this manner, the
dry phase initially exhibits a higher amount of residual

water. To compensate for this, the method starts initially

with a wide open weir, such that as much liquid as possible

20 can run off.

In any case, at the beginning of the process, the nominal

speed nzo is selected high enough to achieve a strong phase



The width ratios at the weir are shown schematically in 20 Figs. Sagang 2005
5b. After the discharge fromthe weir plate 32, the liquid phase 54 is

t hr ol radially towards the outside due to the high centrifugal forces.
Wth a very w de opening of the weir gap 33 as shown in Fig. 5b, the
liquid phase is throwm off and no Ionggg wets the baffle 16 AUG 2005 22
plate 34. The gap width xwis then witfiout influence on the hydraulic
conveyance of the dr hase 52 .in the centrifuge  drum 20. Thus, the

maxi mum s 8EPABAELRE %ng‘aﬁwpﬁdx\k% fiine dugt syl uwshadheuteiwitdnp 33,
where wetting of the baffle 5 34 by the discharged |iquid phase stil

occurs, affte eRepERSeE Aiewdc ®baske-the dynanic pressure of the |iquid
phase can occur. Thereafter, the weir gap width xwis controlled 10
corresponding to the dry matter concentration CIS in the drawn-off dry
phase 52 until a specified nomnal dry matter concentration CTS, O Defined
as a desi Fedepsume cheopbiadtiitgn ofs thewairy ghase d2h tol Flidwatard tspecified
taki ng i nto account machi ne-technol ogi cal and product-specific data, which

may be5 dekeirgaagddiscR8rgR 8t ihdl Stat¥-LRe bhalReCishi®d A8 o WIluaP W dth
tol erance range around the operating point as designated wth the nunber

37 1n Figendk tRBdpapat 3Lbtuh WE' £hdRischarge side is filled and

that it be possible to measure the dry matter concentration
Crs using the sensor device 60, the dry matter separated at
a high nominal speed is charged with liquid. To this end,
10 at the start-up of the process, the weir gap width xy of
the weir gap 33 is‘initially set to a start-up wvalue that
is about 0.5% to 5% of the maximum settable weir gap width
Xu,max- Due to the narrow weir gap.33, the pressure in the
annular ring space 26 increases such that liquid 54 presses
15 into the thrown off dry phase 52. The thusly re-thinned dry
pPhase 52 is conveyed past the immersion disk 14 to the dry

matter discharge opening 22.

The width ratios at the weir are shown schematically in
20 Figs. 5a and 5b. After the discharge from the weir plate
32, the liquid phase 54 is thrown radially towards the
outside due to the high centrifugal forces. With a very
wide opening of the weir gap 33 as shown in Fig. 5b, the

liquid phase is thrown off and no longer wets the baffle



20 width xw,I. The width of the weir gap width tolerance range 37 is
preferably 0.5%to 5% of the maxi mumweir gap width Xw, max 16 A 42[&5
The \)perati ng point nmay al so be specified to be in the center oﬁhe 20659’
process-technologically effective travel range of the baffle plate 34,
such that the resulting travel path reserves are of equal size in both
directions. 5 After the start-up of theé process as descri bed above, the
optim zatiogn, of _the _process with the, objective of ener conservati on
subj ect tggf‘ﬁg Phver Foﬁaﬁ’eé'i"%?‘aé‘wl bﬁg{‘légntﬁéthaﬂ}:uéf‘gé“ﬂéf:? gapthedt h xw
Is not within the weir gap wdth 10 tolerance range 37. If the weir gap
width i s WERRHLERe cRBveYgasewcd Fhet diryr phaser SRgan3thet lnenhridage
continues w thout energy consunption optim zation through continued feed
of producere®d gAd Fhawi,nghef macfimue skeitgabldephade gagh wieltth w,yRhases
Control of the weir gap width is used to react to changes in concentration
and anounthasuwlidthabft thedwpithigapr 33¢owhekle #lelt¥ingl S £C HheL HRFFdS again
to a specified nomnal value within a short period. 20 If the weir gap
wi dt h £anBat bpethacagasharged 14GuRer phase still occurs, and

therefore a control of the dynamic pressure of the liquid

rhase can occur.

Thereafter, the weir gap width xy is controlled
10 corresponding to the dry matter concentration cgps in the
drawn-off dry phase 52 until a specified nominal dry matter

concentration cgg,0.

Defined as a desired point of operation is a weir gap width

15 that is specified taking into account machine-technological
and product-specific data, which may be determined using
pre-trials. Further specified are a weir gap width
tolerance range around the operating point as designated
with the number 37 in Fig. 4b, and a start-up weir gap

20 width xy,;. The width of the weir gap width tolerance range
37 is preferably 0.5% to 5% of the maximum weir gap width

xW,max .



pecause it is close to the maxi rumweir gap wdth xw, max, the Spfﬁ lﬁ% the
druwgnz IS increased such that the dry matter concentration CTS

phaslke has a tendency to | 16 AUG 2005 24 be increased. This is
counteracted by a pressure increase in the liquid phase, which is caused
by a reduction of the weir gap wdth Through the steps of speed control
and re- adjustnent of the weir gap w , the baffle plate of 5 the weir

IS, poten&ﬁall a reg at gg ositioned .n the weir_ gap width

t ol er ance @éeﬁ? IpguROERT PRY: ALSQdPEsPRECHELPYAR REdER HIA s bel ow t he
specified weir wi dt h tolerance range 37, then the 10 centrifuge drum
speed nz FQ“F%ﬁeP dthe Brecspecesheplegigallmneffamitilve £ravefler abl y
around 2% of the maxi mum nonmi nal speed. Carrying out the nethod with speed
st ep val ueang@azof oth80babflé ppates3dl seupbsthblte thet reasnljimgen t hat t hese
preferred values for the speed step values are on the one 15 hand | arge

enough t oteaue: pachgyesarxvagsSar8 aF ehaall 3izki AR BStAOISidal2iocas .t he

ot her hand, the size of the change forced onto the process does not yet

| ead t0 oscillation of the systemor to other negative effects. 20 After
t he speed change, the weir gap width xwis re- adjusted according to the

dry mattefecQRCERL’ 8ELRR-GlSokNthe process as described above, the

optimization of the process with the objective of energy
conservation subject to the invention begins as long as the
adjusted weir gap width xy is not within the weir gap width

10 tolerance range 37.

If the weir gap width is within the weir gap width
tolerance range 37, the process continues without energy
consumption optimization through continued feed of product
15 and drawing off of the liquid phase and the dry phase.
Contrél of the weir gap width is used to react to changes
in concentration and amount, such that the dry matter
concentration cys corresponds again to a specified nominal
value within a short period.
20
If the weir gap width cannot be increased any further
because it is close to the maximum weir gap width Xy, mpax,
the speed of the drum n; is increased such that the dry

matter concentration crs in the dry phase has a tendency to



the drawn-of f dry phase 52 until it reaches a specified nom nal d&y mat t er
congentration cTS, O 16 AUG 2005 25 The adjusted weir gap width xWE& AHG 2005
turnt is conpared to the specified weir gap tol erance range 37. As |ong as
the weir gap width xWis outside the weir gap width tol erance range 37,
the steps 5 - speed reduction, - re-adiysting the weir gap 33, and -
checking the weir gap wwdth will be repeated. 10 O herw se, energy
optinizat#on.wﬁll be te&gtnated. The weir 30 will then be positioned such
that it sPPlFPREE2S8Ms  FEAENES, ECBPFELaCERoPYE PhETBAPHEE FPSEEES® t he
process-technol ogically effective range and thus, to change the weir gap
wi dt h xW pf taecg&ﬁ&édi Rhege awbidsh d8drensed bynpogiedusition ofe thepplied
product requires such. In conclusion, the nethod subject to the invention
will be wRpragapdwidéhnxusi Plaremglexthel steps hof eépeedceohtral ande to
Fig. 7 and Figs. 4a to 4c. 20 The decanting system subject to the invention
IS used i reqaddontmealt wisthewarbdt gapawidth ,plthet bhEE1dr Ylade of
concentrating or reducing of the volunme of effluent sludge,

5 the weir is, potentially after a repeat, again positioned

in the weir gap width tolerance range 37.

However, if the adjusted weir gap width xy is below the
specified weir gap width tolerance range 37, then the

10 centrifuge drum speed n; is lowered by one speed step value
Angz, which is preferably around 2% of the maximum nominal
speed. Carrying out the method with speed step values An;
of 30 to 70 ipm is also possible. It has proven that these
preferred values for the speed step values are on the one

15 hand large enough to cause energy savings in as short a
time as possible. On the other hand, the size of the change
forced onto the process does not yet lead to oscillation of

the system or to other negative effects.

20 After the speed change, the weir gap width xy is re-
adjusted according to the dry matter concentration cgs in
the drawn-off dry phase 52 until it reaches a specified

nominal dry matter concentration Crs,0-



which is a mxture of liquids and solids with a dry matter 16 AUG 2005 26
content of 0.1 to 50 g/l. The goal is dewatering to a dry matterl 6 AUG 2005

concentration CTS of 60 g/l.
(Fig. 4a),

supplied product (Fig. 4c) for the nethod subject to the invention.

phase designated with . :
hi gh drum speed that is within the range of the maxi mum operati onal

adm ssi bl ehepaagusted #eReNdiaRd width! ,;(e8h0BurAS $80WBmbArEHI totRhet N

Fig. 4 shows a tinme |ine of the drum speed nX
5 the weir gap width xw (Fig. 4b) and the volune flow of the

In the

, the centrif2fe drum 20 is 10 accelerated to a
and

weir gap wdth xWis increased in 15 a ranp function beginning from an

al nost cl g@ggi\ggga Q,@Er?’%ap“'%illertaﬂ%edrr%g)ggs 1(‘.)7ur.l I fﬂo'nlg‘?g\tswtthm H%g_rvol ume

of the mul

i -phase m xture that 1s inten e op | oh

i fi . [ h t ant th hput is
o ecent 1 AAFRBLABEC Ry, g EREP e LB “WEOATSER it oFopneBSs) Pongh, cr

i ncl udes

r e- adj ust ment

epg a) to d) of the method subject to the invention, a
Be tﬁgepﬁeir gap width xw occurs until a specified dry

matt er

conceq}ration CIS is reached in the drawn-off dry phase 52. 16 AUG 2005

10

15

20

~ speed reduction,
- re-adjustiné the weir gﬁp 33, and
- checking the weir gap width

will be repeated.

Otherwise, energy optimization will be terminated. The weir
30 will then be positioned such that it still has
sufficient reserves to move the baffle plate in the
process-technologically effective range and thus, to change
the weir gap width xy, if a change in the amount and/or

composition of the supplied product requires such.

In conclusion, the method subject to the invention will be
explained again using an example with reference being made

to Fig. 7 and Figs. 4a to 4c.

The decanting system subject to the invention is used in a
communal waste water treatment plant for drying,
concentrating or reducing of the volume of effluent sludge,

which is a mixture of liquids and solids with a dry matter



27 After the re-adjustnent, at the beginning of phase "Il", 4}[ 900?
width xw is checked to see if it is already wthin the vvelr gap i

tol ek ance range 37, which is 5 shown in Fig. 4b between the dashed I|ines.
Since the weir gap wwdth xwis still outside the tolerance band, a
reduction of the drum speed nZ by a speed step value Anz can be carried
out, which results in energy 10 savinggg The lower dry matter concentration
CTS in the discharged dry phase, which is due to the reduction of the

drum speedontantOBReBSat @d E@r gi/RI O |n € Wi dt h
XW. 15 Theogt e|rols rrentl oned féstbove ar g‘glr%eggatle |%'%g’h§s%§ts]m%| Itl "IV, A

the end of  phase.o geng%h%f_wel r %z%?fovgodt wwll be within the weir gap

wi dth tol erance ran 'he re-adjustnment. 20 Thus, the
speed control device 220 is deactl vat ed, and the drumspeed will not be
reduced further. The weir 30 will nowbe in a posi tion from which the
decanting _centrifuge systemof the invention can react in both directions
to changB49i n4t RROBPoduEimpeddneTRE Khier dyup Speednnie (Bpgnedal6 AUG 2005
28 further to increase the renoval of liquid for products with a low dry
mat t er> cohbenweari gap wWoddhery (Figandk) sandethe volume flow of the

supplied product (Fig. 4c) for the method subject to the

invention.

In the phase designated with “I”, the centrifuge drum 20 is
10 accelerated to a high drum speed that is within the range
of the maximum operational and admissible speed

corresponding to its design.

As shown in Fig. 4b, the weir gap width xW is increased in
15 a ramp function beginning from an almost closed weir gap 33
until the drum is fully filled with the volume of the
multi-phase mixture that is intended for the operation, the
specified drum speed is reached and a constant volume
throughput is present in the decanting centrifuge.
20
At the end of phase “I”, which includes steps a) to d) of
the method subject to the invention, a re-adjustment of the
weir gap width xy occurs until a specified dry matter

concentration crs is reached in the drawn-off dry phase 52.



closed further in order to retain a certain residual wetness i $h

di scharged dry phase for a nore concentrated 5 product, which w'l 4§ﬁe4@%t
clogbing of the discharge line systens. Phase "V' of Fig. 4c shows an
ncrease of the supplied anmount, for exanple due to rain showers. At the
same time, 10 however, the solid mattep,content is low. To keep constant
the dry matter concentration CTS of the discharge, the weir gap wdth xW
is significantly increased fromthe tolerance range 37 in order to be able
to draw of f nore liquid. 15 The sequence of the nethod is also shown in the
flow diagramof Fig. 7: Initially, the centrifuge drumnust start to run
and t he wgff oty dhepEesadivs taentyr Aty Fhge begigaing @fh Phagen “"Is feed |ine
of the nmulti-phase mxture into the rotating decanting centrifuge is
opened andhPPswWeiry gmps wigthdeal iy eherkedd theseequfdiphiseadndatfre dry
phase are continually drawn off. Using the weir control device 210 (of.
Fig, 1, 2yithhe thecwedige gapneddthattioderianceorianglel 87 ,t whiilet desired 16 AUG
2005 29 nomnal value via the weir position. During this tine, the

functi®bn showheiapead.cabt beltwdeyi ¢he? dashedstiihleshypassed. After this
bypass tine is over, the control is unlocked. The optinmum operation point
of the weir control device 210

Since the weir gap width xy is still outside the tolerance
band, a reduction of the drum speed n; by a speed step
value An; can be carried out, which results in energy

10 savings. The lower dry matter concentration crs in the
discharged dry phase, which is due to the reduction of the
drum speed, is compensated for through an increase in the

weir gap width xy.

15 The steps mentioned above are repeated in phases “III” and
“IV”. At the end of phase “IV”, the weir gap width xy will
be within the weir gap width tolerance range 37 after

performing the re-adjustment.

20 Thus, the speed control device 220 is deactivated, and the
drum speed will not be reduced further. The weir 30 will
now be in a position from which the decanting centrifuge
system of the invention can react in both directions to

changes in the product feed. The weir gap 33 can be opened



b is determned for the specific application taking into account

machi ne-technol ogi cal and plant-specific data. This operating ppigsnAuG 2006he
basik for the range in which the decanting centrifuge operates optinally
fromthe viewoint of process-technol ogy and energy consunption. Center 10
position and width of this range, in tagn, are the basis for the
definition of a weir gap width tol erance range. The current position of the
weir ist etermned and coppared to the vweir gap width tolerance range
15 1f the Eﬁﬁg?ﬁl tBoi AETERSPhEPRe FFmOS R OF &éﬁ“&g‘ EOTHBRFUER Fithhge

the decanter is running bel ow capacity, and the drumspeed that is
directly FeFaFeGrYOmPHgGEnépgyen&6ﬁ§aﬂﬁt|Hﬁw@aﬁrbelﬂeG@@e@J§y>éﬁe speed
step value. 20 If the control value | eaves the range in a positive

di recti oncloheddfuntbpuedni ortder ltowratdimist dee tadnseesiikluadr der to return
the weir position to the weir gap width tolerance range. 1 6 AUG 2005 30

| f one of webressndhnt thesdisthatdyed! dig bhasé EdrSREeabreS caficdiitratddieck is
made whether the weir control device is conpensating, that is, whether the

di schas{ %epﬁeaﬁeﬂt,rﬁhh.aﬂ #itOr pesRands cieghiagNeH Rale \aals%aage ik i s the
case en

systems.

Phase “W” of Fig. 4c shows an increase of the supplied
amount, for example Que to rain showers. At the same time,
10 however, the solid matter content is low. To keep constant
the dry matter concentration cpg of the discharge, the weir
gap width xy is significantly increased from the tolerance

range 37 in order to be able to draw off more liquid.

15 The sequence of the method is also shown in the flow
diagram of Fig. 7: Initially, the centrifuge drum must
start to run and the weir must be set to a start-up weir
gap width. Then( the feed line of the multi-phase mixture
into the rotating decanting centrifuge is opened and is,

20 thus, gr#dually filled. The liquid phase and the dry phase

are continually drawn off.

Using the weir control device'210 (cf. Fig, 1, 2), the

discharge concentration is controlled to the desired



the drum speed wil|l

may result in a new operating point for the continuously active weir
device. This operating point jygist be determ ned by the control

contr ol

must be approached. For this purpose,

starts.

wi dt h t ol BFP&H

The C%% e

t .
r 5RgBe aldt 5P avPERRRAIESRBar PEBATE! tPRE 5-™Pre TR

be adapted. If the control difference is too big,
initially the dry nmatter concentration CIS Mist
spead nmust be adjusted in a

position with the tolerance range will start again at the end of said

recovery TPREtie8 afictbeosPSedpsPREECE dPFice A

Retmodtidl b¥pacgerng a

be adj usted andf §haladpoasn
subsequent step. 10 Changi ng the drum speed

and

a recovery tine for the 15 control
at will Jead to the, deterpgination of the weir gap
t BL Pu

mul ti-phase m xture (50), into at |east one liquid phase (54) and one dry
phase (523fte¥rhthisgbyeasdr pinat ier ovehcebhracppbre}sis usilagkeddecanting
centrifuge (100) that includes - an annular inmersion disk (14) that
connect edThe aptinamt opébatidbni peinhsbfiether esalikerenteocdndevhhiae @110 bits an
outside dianmeter that is smaller than the inside diameter of a centrifuge

drum (20) isafdtermined for the specific application taking into

10

15

20

account machine-technological and plant-specific data. This
operating point is the basis for the range in which the
decanting centrifuge operates optimally from the viewpoint
of process-technology and energy consumption. Center
position and width of this range, in turn, are the basis

for the definition of a weir gap width tolerance range.

The current position of the weir is then determined and

compared to the weir gap width tolerance range.

If the control point of the weir control device is below
this range, the decanter is running below capacity, and the
drum speed that is directly related to the energy

consumption can be reduced by one speed step value.

If the control value leaves the range in a positive
direction, the drum speed is too low and must be raised in
order to return the weir position to the weir gap width

tolerance range.

S



10 - at least one liquor weir (20) with a weir gap arranged at the end
face, of the centrifuge drum (20) that can be used to draw the |i quBdAyshe
(54)’ fromthe centrifuge drum (20), and with a tank depth setting device
that can be wused to set the tank depth XT of the |iquid phase that 15
rotates in the centrifuge drum (20), ing the follow ng steps: a)
Start-up of the centrifuge drum (20) t0 a start-up drum speed nz,|l, and
setting the tank depth XT to a start-up tank depth XT,1; 20 b) Introducing
the nulti-phase mxture (50) into the rotating centrifuge drum20); c)
Drawi ng off the dry phase (52) through the at |least one dry matter

di schar geT&p@RPNGE( ng sgradatirngg fort adhas binguithepidase Bea isough t he
weir gap (33); 1 6 AUG 2005 32 d) Controlling the tank depth XT

cor r espongi-Mgny 0at kheclr jsnmader whetbent thiei oei@TSonrtridle déivdwe dfsf dry
phase (52) until a specified nomnal dry matter concentration CTS/| is
reached, ocempgnshéihgnk tiept b ssewhistbhette thee di%chadigRC cdncerd: Ak ildie

foll owi ng steps e) Specifying a tank depth tol erance range with a | ower

tank dept BoXFebpandsakoURREr nbalkadeRpbhuXT. & fthiSOMRAMNAY da2 ,adinLs! ed
tank depth xwwth the tank depth
the drum speed will be adapted. If the control difference
- is too big, initially the dry matter concentration cgs must
be adjusted and the drum speed must be adjusted in a
subsequent step.
10
Changing the drum speed may result in a new operating point
for the continuously active weir control device. This
operating point must be determined by the control and must
be approached. For this purpose, a recovery time for the
15 control starts. The cycle that will lead to the
determination of the weir gap width tolerance range and to
a renewed comparison of the of the weir position with the

tolerance range will start again at the end of said

recovery time.




tol erance range and continued carrying out of steps b) to 10 f) while the
tank depth XT is within the tank depth tolerance range; Q) RaisﬂﬁgAUﬁémﬁ
centrifuge drum speed nz by a speed step value Onz at a tank depth XT that
Ls smaller than the lower tank depth xT,U, or lowering the centrifuge drum
speed nz by 15 a speed step val ue One aéla tank depth XT that is greater

t han t he upper t@qﬁgge th xT,o0; h) Re-adjusting the tank depth XT
corresponmlﬁf§Q)t S matter concentration CTS in the drawn-off dry
phase (52) wuntil it reaches a specified nomnal dry matter,K6 20 .

concent r at i orf* deEhed i ForiRRATHG 1B r’@-lla‘a}'iéhae%? t'ér?&t‘b‘é%t fg%' iR a
specified tank depth tolerance range and repeating steps f) to i) if the
tank dept h KT Aeas arere thequidkPhrse h(RD) anthcane Phagrr (¥DhtYhted f eed
of the multi-phase mxture (50) into 16 AUG 2005 33 the rotating
centrifuge argivweamdcly am bigeofdondentratiomuicks phase and the dry phase (54,
52). 2. A nethod as set forth in claim1, characterized in that a

decanti 5g cesird falgfeddDOIng Scerserh fadd e1d0)uehateincbuddd) that consists
of a weir plate (32) with at |east one opening for liquids and of a baffle

\rzlle ﬁ eg((a 34) Widh SndhXef SHAPPEIoROM N8t (14e VRd¢ Dd absniS@edytdoaning a
shaft (10) at its inside circumference and that exhibits an
outside diameter that is smaller than the inside diameter
of a centrifuge drum (20); and

10 - at least one liquor weir (20) with a weir gap arranged at
the end face of the centrifuge drum (20) that can be used
to draw the liquid phase (54) from the centrifuge drum
(20), and with a tank depth setting device that can be
used to set the tank depth xr of the liquid phase that

15 rotates in the centrifuge drum (20),
using the following steps:

a) Start-up of the centrifuge drum (20) to a start-up drum
speed nz,;, and setting the tank depth xr to a start-up tank
depth Xr,1;

20 b) Introducing the multi-phase mixture (50) into the
rotating centrifuge drum(20) ;

c) Drawing off the dry phase (52) through the at least one
dry matter discharge opening (22) and drawing off the

liquid phase (54) through the weir gap (33);




(33) and axially novable in relation to the weir plate (32), anq 'rhutﬁm
the tank depth xT can be | owered by 10 increasing the weir gap width x §1d
can be raised by decreasing the weir gap width xw, whereby a respective
weir gap width tolerance range with a |ower weir gap width xw,u and an
upper weir gap wdth xw, 0 is assigned tqQ,the tank depth tolerance range.

. . 2 . .
15 3. Amt$o as set. forth in cl.aim2, "Characteri ec%l t hat | f,,0of the
nmexi num wei %a?ﬂ‘%ﬁog‘tlﬁ'% & T el ect ed&g}g%ﬁh@ cEzzoern eegrbopnocfinrfg of® t 1 wei r
gap width tol erance range (37), . where {he gaffle 8I_a#$ é34) fﬁs not yet
wetted by Y MARESF GINERP YERH1qMhftrs 0 gFRE hAFRUoht odf¥ PRRSRei r gap
(33). 20 4. A nethod as set forth in claim?2, characterized in that the
weir gap wi @ uetd) wstarpeifiqdhaninal nedadtaer canrentidifterohoi nt  of
the weir gap width tolerance range (37). 16 AUG 2005 34 5. A nethod as
set forth igrsanésofrepicbec],aiusgng tthe4 tankhglepdhe sietdd nigndelvidce:n step a)
for setting the start-up tank depth XT,I, a start-up weir gap width xW|I
correspéndidiarddtdridéd doyp%lod fidiel avadnignesteps r gap width Xw, max is 5
sel ected. 6. A method as set forth in one of the clains 2 to 5,
charact eri zgd dgedidfiddan WaHiD ddpthecomiragad vird with a lower
tank depth xr,uy and an upper tank depth Xr,o;
f) Comparing the adjusted tank depth xy with the tank depth
tolerance range and continued carrying out of steps b) to
10 f) while the tank depth xr is within the tank depth
tolerance range;
g) Raising the centrifuge drum speed n; by a speed step
value Anz at a tank depth x;y that is smaller than the lower
tank depth xruy, or lowering the centrifuge drum speed n: by
15 a speed step value Anz at a tank depth xr that is greater
than the upper tank depth xg1,0;
h) Re-adjusting the tank depth xr corresponding to the dry
matter concentration cps in the drawn-off dry phase (52)
until it reaches a specified nominal dry matter
20 -concentration crs,o;/
i) Comparing the re-adjusted tank depth xr with a specified
tank depth tolerance range and repeating steps f) to i) if

the tank depth xr violates the tank depth tolerance range

under continued feed of the multi-phase mixture (50) into



tolerance range (37) between a lower weir gap width xw, U and an ﬁﬁpﬁ5 Wﬁhr
gap.wdth xXWOis 0.5%to -5% of the maxi nrum 10 weir gap w dt h xW nax %

met hod as set forth in one of the clainms 2 to 6, characterized in that in

step d), the weir gap width xwis raised as a linear function of ‘the tine,
as long as a control deviation of thesreasured dry matter concentration 15
CTS fromthe nomnal dry matter concentration CIS,1is nore than 10% 8. A

Tent el aoeRg zL Okt oCh LY dae CHALACLEN, AEfuifa| BRE o8 1RET4CH

centrifuge s use r werr des | east ﬁg aX|aIIy

stretchin sha I q 0 cha h |nlet and outl et openings that
are arra Eé # 2?%?9 Eggrdgﬁilrcunference of the liquor weir,

and where a.gressure gas can_be introduced in the area of the U shaped
bend, thud- fdrReHECd AgdeethEerthi énpriainrd, champeteramad Ant ket he tank
depth XT. can be raised by 16 AUG 2005 35 increasing the gas pressure and
can be | cdededanbirgdaenhyifuge §h80prdssused whthebyliqnegpwetirtve gas
pressure tolerance range with a | ower gas pressure pu and an upper gas
pressure p30) sthsti gordisbstbf sankideplateol(B2pnedth aangeasQ oﬁenethod as
set forth in claim1, characterized in that
openlng for liquids and of a baffle plate (34) w1th a fixed
support against the weir plate (32) by forming a weir gap
(33) and axially movable in relation to.the weir plate
(32) , and in that the tank depth xr can be lowered by
10 increasinhg the weir gap width xy and can be raised by
decreasing the weir gap width xy, whereby a respective weir
gap width tolerance range with a lower weir gap width xy,y
and an upper weir gap width xy,o is assigned to the tank
depth tolerance range.
15 3. A method as set forth in claim 2, characterized in that
half of the maximum weir gap width Xy n.x is selected as.the
center point of the weir gap width tolerance range (37),
where the baffle plate (34) is not yet wetted by the liquid
phase (54) that is discharged through the weir gap (33).
20 4. A method as set forth in claim 2, characterized in that
the weir gap width xy adjusted in step d) is selected as

the center point of the weir gap width tolerance range

(37) .



the tank depth XT that has been adjusted in step d) is selected as the
center point of the tank depth tol erance range. 10 10. A net hotl 5asU& Q05
forthh in one of the claims 8 or 9, <characterized in that in step a) for
setting the start-up tank depth XT, 1, a start-up gas pressure pi
corresponding to 95%to 99.5% of the maxi num gas Pressure P,ax is

selected. 11. A nethod as set forth in one of the clains 8 to 10, 15
characterized in that the width of thel4gas pressure tolerance range
between a | ower gas pressure pu and an upper gas pressure po is 0.5%to 5%
of the na&inAanmgaRodpasssetefprtk. ih2ond BE! kAd alasek bokbhain one of the
clains 8 to 11, 20 characterized in that in step d) the gas pressure is

| owered agharhtBeaizeuNehi ea®f ihhetbbMR) 28x! JUEL2HgA theOBkhk-devi ation
of the measured dry matter concentration CTS fromthe nomnal dry matter

‘ | ' 0%, .16 6 A t
Forth in ShaRofoPRS CFafne TTOCIEP Vert, SAPCYIoR P ROr=PRECRaN S

adm ssi bl ¢ _apd.desi gpz dependent speed nZ, max_of .the decant.ing centrifuge
(100) is g<s>e ég?e °a§%t ﬁg gﬁ‘a‘r?‘?ﬁb‘% uﬂleé‘l'p'egapnﬁ',"idtg ¥ map Ifbt hod as set

: . 12
forthgn ggfeg}‘:e‘tdt\e claine 1 to ,

6.IA method as set forth in one of the claims 2 to 5,
characterized in that the width of the weir gap width
tolerance range (37) between a lower weir gap width Xy,y and
an upper weir gap width xy,0 is 0.5% to 5% of the maximum
10 weir gap width Xy max. .
7. A method as set forth in one of the claims 2 to 6,
characterized in that in step d), the weir gap width xy is
raised as a linear function of the time, as long as a
control deviation of the measured dry matter concentration
15 e¢rg from the nominal dry métter concentration cgg,; is more
than 10%.
8. A method as set forth in claim 1, characterized in that
a decanting centrifuge is used with a liquor weir that
includes at least one axially stretching U-shaped liquoxr
20 channel with inlet and outlet openings that are arranged
towards the outer §utside circumference of the liquor weir,
and where a pressure gas can be introduced in the area of
the U-shaped bend, thus forming a hydro-hermetic pressure

chamber, and in that the tank depth x; can be raised by



characterized in that the start-up drum speed nz,|l is selected as_ 0.5

0.7 .tinmes the maxi num adm ssi ble and desi gn-dependent speed nz, ek QH’G ?QQ'é
decanti ng centrifuge (100). 10 15. A nethod as set forth in one of the
clainms 1 to 14, characterized in that the speed step val ue AnZ corresponds
to 1% to 3% of the maxi mum adm ssi bl e gnd desi gn- dependent speed nz, max .
_16 A net hod as set forth in one of the clains 1 to 15, 15 characteri zed

in that tf& §g§ t@ﬂe §£¥6%§?§5ﬁ§93 nd’ bazo riXQ?%Egoﬂisggﬁu%‘Q fe.

A decanting cen uge S perform ng set h in
one of th clalms 1 to 16, | east the follow ng individual parts:
20°- A deBfi S40 REREFIFAYDIBORY cB PRFREHTETS S2R RORESHENAlt (10) ¢ ha

includes at_|east one feed pipe _(11) located inside said shaft; - A
centri fugéoﬁ?mfzoyaeaﬁamghoe Levari g8SaP58REUERePY HoRd 03 SHEPT ( 10) and
provided with at |east one dry 16 AUG 2005 37 matter di scharge opening
(22) thatgas pressurd Ps is Aashigned gekethd¢ 23nk depih aholémancener si on
disk (14) that is at its inside «circunference connected to the holl ow

shaft X 10yamgel. t hat

9. A method as set forth in claim 1, characterized in that
the tank depth xr that has beeﬂ adjusted in step d) is
selected as the center point of the tank depth toleranée
range.

10 10. A method as set forth in one of the claims 8 or 9,
characterized in that in step a) for setting the start-up
tank depth xr,;, a start-up gas pressure p; corresponding to
95% to 99.5% of the maximum gas pressure pp.x is selected.
11. A methdd as set forth in one of the claims 8 to 10,

15 characterized in that the width of the gas pressure
tolerance range between a lower gas pressure py and an
upper gas pressure po is 0.5% to 5% of the maximum gas
pressure Ppax-

12. A method as set forth in one of the claims 8 to 11,

20 characterized in that in step d) the gas pressure is
lowered as a linear function of the time, as long as a
control deviation of the measured dry matter concentration
crs from the nominal dry matter concentration crs,; is more

than 10%.



5. has an outside dianeter that is snaller than the inside dianeter of the
drum jacket (21) : - At least one liquor weir with a weir gap arrahg®§ 205
the) centrifuge drum (20), where the |iquid phase (54) can be discharged
fromthe centrifuge drum (20) through said gap, 10 and with a tank depth
setting device that can be used to sejgthe tank depth XT of the liquid
phase that rotates in the centrifuge éiun1(20) ; - A sensor device (200)

for the sur ene f _the dr tter _concentration.CIS.,in_t dr awn- of f
(o) bhoseEseshoRBEhadl ak"Sefl ¥or fB LA oRENEENERE! L3RS Rl B3 I 2. O
tank depth XT corresgondin matt er concentration

[ g to %he dr , gi CTS,
char act er FBaRagierized, inqthakt £hp Barrmum 39pisedPlecArfolePAg™ he drum
20 speed nz corresponding to the tank depth XT and to the dﬁg mat t er
concent r adePAnEIRt gppad tzsoncdhttha idecantgme cantpifye1010Q) tkmk depth
signal input (222) and a speed control signal input (224). 16 AUG 2005 38
18. A decaeleagedeasr thaegetaystem dsumebpeedt hzjin claim 17, characterized
in that the decanting centrifuge (100) exhibits a conveyor screw (40) that
I S | ocat efl4i nAt n@thadndkaketi fgrthaca bhat ofs ther erdihet weaws tl2e hol | ow
shaft
characterized in that the start-up drum speed nj;,; is
selected as 0.5 to 0.7 times the maximum admissible and
design-dependent speed nj m.x of the decanting centrifuge
(100) .
10 15. A method as set forth in one of the claims 1 to 14,
characterized in that the speed step value AnZ corresponds
to 1% to 3% of the maximum admissible and design-dependent
sﬁeed Nz, max-
16. A method as set forth in one of the claims 1 to 15,
15 characterized in that the speed step value AnZ is 30 .. 70
ravolutions per minute.
17. A decanting centrifuge system for performing the method
as set forth in one of the claims 1 to 16, with at least
the following individual parts:
20 - A decanting centrifuge (100) comprised of:
- A hollow shaft (10) that includes at least one feed pipe
(11) located inside said shaft;

- A centrifuge drum (20) capable'of rotating around the

hollow shaft (10) and provided with at least one dry



5 (10) and the centrifuge drum (20), and in that said conveyor sgge d h
rot%table together with the hollow shaft (10) at a screw speed n

can lbe raised in relation to the drumspeed nZ by a differential speed
Ans. 19. A decanting centrifuge systemas set forth in claim17 10 or 18,
characterized in that the liquor weir 480) consists of a weir plate (32)
with at | east one |iquor opening and of a baffle plate (34) that is

axially s ed.| |X y Lm.ng . ,.r gap (.33) Jn relation
to the MB#?QQ% agéggggfggnggfﬁg?gggéz etk%§é&@a§%§l ffd%§%28iégd%§%hnting
centrifugeasxg e gz.set forth in claim1l7 or 18, characterized in that

t he quuo? we) ?g Y includes at |east one axially stretching, U shaped

i quor chanpel with inlet and an outlet openings (331, 332) that are
arranged T n®PhanRplaz: iBReseirne ddgksi(dd) cithednfidr atcddsofineddene |i quor
weir (330), and where pressure gas can be introduced in the area of a
U- shaped Biérgupgegpngegconnpededute ghe hoddop33hpft HIH)baniddithata
hydro-hernetic pressure chanmber. 16 AUG 2005 39 21. A decanting
centrifugbasyahepuasidet diiameltern thae ak shiad lelraithmnl £heO iZ3ide
characterized in that the speed control device (220) during the control of
the tank depinBteXTolythBedwa jaekerol(2d¢vi ce (210) can be deactivated
- At least one liquor weir with a weir gap arranged at the
centrifuge drum (20), where the liquid phase (54) can be
discharged from the centrifuge drum (20) through said gap,
10 and with a tank depth setting device that can be used to
set the tank depth xy of the liquid phase that rotates in
the centrifuge drum (20);
- A sensor device (200) for the measurement of the dry
matter concentration crs in the drawn-off dry phase (52);
15 and
- A weir control device (210) for controlling the tank
depth xr corresponding to the dry matter concentration crg,
characterized by
- a speed control device (220) for controlling the drum
20 speed n; corresponding to the tank depth xr and to the dry
matter concentration cgs, using a concentration signal

input (221), a tank depth signal input (222) and a speed

control signal input (224).
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deactivation device (215). 22. A decanting centrifuge system (100) as se
forth in one of the clainms 17 to 21, characterized in that the weir
control device (210) is a Pl or a PID control device. 10 23. A decanting
centrifuge system (100) as set forth igeone of the clains 17 to 22,
characterized in that the speed contro devi ce (220) Is a step control

t hat i ncl ydes ad nk,.depth_si 2%5) nt.rati.on _sigpa
i nput ;g) angggagﬁégg ggﬁ?'rg u?l gﬁglsttS&t (%2 q:%':3:"2‘4 1&%3%&“ ng
centrifug as set forth in one of the clalns 17 to 23,

t
characterF?@ggFﬁeF%§F k8 that thepfRoaninan e iE e @O%he speed

control device (220) and the weir control signal output (214) of the weir
control de¥pibigsie) capweyornserey diéPdcthatt dsodecatedchdn the

annular ring space that is formed between the hollow shaft

5 (10) and the centrifuge drum (20), and in that said
conveyor screw is rotatable together with the hollow shaft
(10) at a screw speed ng, which can be raised in relation
to the drum speed n; by a differential speed Ang.

19. A decanting centrifuge system as set forth in claim 17

10 or 18, characterized in that the liquor weir (30) consists
of a weir plate (32) with at least one liquor opening and
of a baffle plate (34) that is axially supported in a fixed
manner by forming a weir gap (33) in relation to the weir
plate (32) and that can be moved axially.

15 20. A decanting centrifuge system as set forth in claiﬁ 17
or 18, characterized in that the liquor weir (330) includes
at least one axially stretching, U-sﬂaped liquor channel
with inlet and an outlet openings (331, 332) that are
arranged in the direction of the outside circumferences of

20 the liquor weir (330), and where pressﬁre gas can be
introduced in the area of a U-shaped bend (333) via a
pressure gas line (334), thus building a hydro-hermetic

pressure chamber.
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21. A decanting centrifuge system as set forth in one of
the claims 17 to 20, characterized in that the speed
control device (220) during the control of the tank depth
Xy by the weir control device (210) can be deactivated
until a specified dry matter concentration cps is reached
using a deactivation device (215).
22. A decanting centrifuge system (100) as set forth in one
of the claims 17 to 21, characterized in that the weir
control device (210) is a PI or a PID control device.
23. A decanting centrifuge system (100) as set forth in one
of the claims 17 to 22, characterized in that the speed
control device (220) is a step control that includes a tank
depth signal input (222), a concentration signal input
(221) and a speed control signal output (224).
24. A décanting centrifuge system (100) as set forth in one
of the claims. 17 to 23, characterized in that the tank
depth signal input (221) of the speed control device (220)
and the weir control signal output (214) of the weir

control device (210) are connected directly to one another.



