y:;,<=e3elrljjktnoLLr6rTr(r 1 METHOD FOR SEPARATI NG A MULTI - PHASE M XTURE
AND A DECANTI NG CENTRI FUGE SYSTEM FOR CARRYI NG QUT SAID METHOD 5 The
i'nvention relates to a nethod for separating a nulti phase mixture into at
Feast one liquid phase and one dry phase with a specified dry matter
concentration CTS, using a decanting cgntrifuge, which includes - An

annul ar imersion disk that is connected to a shaft at 10 its insi de

ci rcunfer | d han

t he inside ﬁe%é‘rﬂ%%a céﬂt fAuge ﬁnﬁqﬁas‘r# 1ﬁ":}elaﬁqtbone |quor vvelr
with a wei t uge drum that can be
used to d%ﬂ@a%@ EIWQ%M%&%&#&%% m and with a tank
depth setting device that can be used to set the. tank depth xT of the

| i quid phase that rotates in the cen lmummmmmm usi ng the follow ng
steps: a) Start-up of the centrifuge umm art-up drum speed 20 nz, |,
and setting the tank depth XT to a startsggg,tank depth xT, i ;

I ntroducing the multi-phase mxture into the rotating centrifuge drum 2
c) Dradi ngrhy firdvwentliion plelserdIresigh nidithad fendepda tling matmvXtik schar ge
openi ng, and drawing off the liquid phase through the weir gap; d)

Control | ighddee mBkure il Ta € OldL50 Wik Mhidhdid Phaie andBdLdry

concentration c¢TS in the drawn off dry phase until a speC|f| ed nom nal dry

matter co g I8 &'aﬁgfqn d 0 th@ex{@:m(li H devi ce.

The tank dept %gf s}dé%s t% fearyet?lce etween t TS(It gand

i nsi de dlame& of the |i ujtd ri rotfc?s |nS|dethe centrlfuge drum
ecanting cent 1 uge, h1c 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 to a start-up drum speed
20 nz,;, and setting the tank depth x; to a start-up tank depth
Xr,17
b) Introducing the multi-phase mixture into the rotating

centrifuge drum;
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A decanting centrifuge with at |least a partial hydraulic transport system
such as is required for carrying out the 15 nethod, is known from DE 43 20
265 C2. Wth this nethod, a liquid ring between i nmersion disk and |iquor
VWir is set inthe rotating centrifuge drumto a certain fill level, the
so-cal l ed tank depth, thus generating & hydrostatic pressure through the
| i qui d phase that assists in 20 discharging the dry phase. In addition to,

or in plac t.he di rge,..the hydraulic.transpqrt, system can al so be
carried ou':i(3 (t%iar'i'd'rf%e" f eerg S é?%%%eeet TSIk eatﬁq:e lsec%/sz{?/vs".ne ‘%y
Essentially, the ir is designed in t arts. A Wir disc c|loses the
cyl i nder - j%aﬁﬁe tHRe 'riﬁ"ti%\gl WIRRRFS e St RRARP drum

It is provided with at |east one passage for discharging liquid fromthe
centri f ugetFandimthe seje@ary the weir plate is a parallel baffle plate
that can be noved axially, and that is arranged at the fixed support of the
r ot at abl e dler@anfrajcl ichgintheA tpak tdepitlstxecolreespontdiagr & &hedidwycti on i s
created between the rotating weir plate and the fixed baffle plate. The

li qui d510 dptser | Sorddwrntisindleifcehei d¥gandoss 8byopgassahdtgapa The
wi dth of the weir gap can be adjusted by the axial novenent of the baffle.

Reduci ng t46e ¥ Fidl | fbrh {162 YAy GRP: £ T &GS £ AL DL SSH € il AiHdfui d
phase such ‘that the increased pressure increases the anount of the dry

phase 15 thai, LS.l ﬁ%ﬁ,ﬁg &, t@ﬁ@*ﬂﬁ%’ﬁin&%‘%’g&?e drum To sone degree, the

| i qui d phase also enters the hus reduces its concentration
on dry matter. Conversely, widening the weir gap results in reduced
pressure, a reduced hydraulic conveyance, and finally an increase in 20 the
dry matter_concentration jn the dry phase. Such a liquid weir has proven
itsel f in theattrhrerth iy L@%@{-nﬁ‘{cﬁ%s@‘?td’cﬁ?ﬁwaﬂj kRt¥eent ther ot ati ng
centrifuge drum thus allowing the control of the dry

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.



4 matter concentration via the width of the weir gap. Using the control of
the weir gap wdth allows for a response to changes in concentration and
vol une of the supplied nmulti phase m xture while the process is running. 5
However, it has been found that the control of the dry matter concentration
using the adjustable |iquor Wir requirges an unchangi ng high energy input
for the decanting centrifuge, which is rotating at high speeds. In 10

parti cul ar,,_ the .hi.gh ener consunpiian is, due . to the . fact, that the
supplied a suen%loaflq'rﬁjl {Lﬁ‘-%ﬁ'aesler rﬁsxt%ersé"%noer%ilsf’t etr‘ﬁﬂ farfetesdstpt 3DeE éicl"cse erat ed
froman idle state until, if has reached the high angul ar, eed that is

i npr essed TREIRF t‘ﬁ'la'fi c‘tﬁﬁ’r"r‘#ﬁfg’eﬁ'tﬂﬂﬁﬁc Ipskef t"rfeq'é"(ﬁn‘sgeé"ttﬁ"qs F%ess, the
weir position may shift towards the edge, where the baffle plate of the
weir can rand cmrfeatese wbh s dpmr AY iy raavided mhittherredRastiration i s
then no | onger possible if the 20 concentrati on and/ or the anmount of the

suppl i ed mre ipadeEsre nfoat utis clrargiengs i gipdid findny . theheqriotifgyerust be
interrupted and re-started using a drum speed that is determ ned

enpi ri gal | grum. Addioywed reo e MO H ke iiSs aa [PrtiFldl BAfs plite Where
the flow resistance of the liquid phase is increased by bl ow ng pressure

gas in theyei lofiibe thbbed NGELABINI 4418 K 4eRitrandis Lesigh of the
liquor weir also allows for 5 controlling the dry matter concentration

through a 'i‘:‘ééénguéﬁ&rt\!"eéf %f%h@%ﬁf@%f‘é@éhté’ff?é’sdlf@&.hoﬁs%%gaéhi fluence

the properfies o e Separ ases usl ng Machi ne par anet such as the

Spum 50 shege Pindd®, . HSTSIALE] SRSRSLELS LSRR LA R, 1Rt 725 A

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 results 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



Fiquid and dry phases is always at the center of the considerations. The

di scl osed control of the dry matter concentration via variations of the
drum speed requires, 15 however, increased energy input. In addition to the
al ready high energy consunption at a high base speed, frequent braking and
accelerating of the drumis very energy i ntensive due to the high nass
nonment of inertia of a | oaded decanting centrifuge and the hi gh angul ar

speeds. 20 A nethod that waul d_he i tahlg.far erati.ng a_decanting
centri f ugBaReg EROZH AT ity d5e WEEh S5, fey MettogEE - 4 hus, ¢ he
objective arises to_advance a nethod of, the kind nmenti oned above such that,
for one, 4% &AFPL Sfs Fie "ein g28piiidthe @ 1d@Wsn & Fade TGRS S i on,
and on the other hand, the decanting centrifuge is operated such that with
S sudden changes iin oReantrahinmansg vdlame, i ithe purRlded auwddidrol with
regard to a specified dry matter concentration of the separated dry phase
can be enghast mitaveEhjwicilie/cches pare@yd iishedirirhimeyigh a nmet hod of the 10
af orenenti oned kind that is characterized by the follow ng steps: e)

Speci fging a tank depth tol erance range with a | ower tank depth xT,U and an
upper tank depth XT,o; f) Conparing the adjusted tank depth XWwi th the

tank dept er; P #th J 1 t ps b) to f)
whi |l e theh%%%dé}le'pt%%%s w t hin tcﬁce&%da@nk e%ﬂ%o er%ctel{gr a%tglg; g)

dopt h 37 (T AR AP RRAL e S RER R A vl T2 R e
S o1 cat o PR S REART RO SHASH R ) ORI AT D ERSHREARS  h xT
corresponding to the dry matter concentration cTS in the drawn-off dry
phase untigentrifuge, 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 mixture
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-started using a drum speed that is

determined empirically.



r 7 it reaches the specified nomnal dry matter concentration L' T8, 0 i i)
Conparing the re-adjusted tank depth xT with a specified tank depth

tol erance range and repeating steps f) to i) 5 when the tank depth xT

viol ates the tank depth tol erance range with a continued feed of the

nul ti-phase mxture into the rotating gentrifuge drumand draw ng off of
the liquid phase and the dry phase. 10 The advantages achieved with the

met hod of _the invention_are i n % rticular that ,a decanting .centrifuge can
be oper at &R FXQR PR3 0 & %k i%h@ RUEVRRS WIS at "2eFase | oad
operation with an essentially constant anount and concentration of the feed
an opti nm 288 &ovaresd stancer ofe Froudifuis Phgsed iso iasxedpaso™unpt i on,
while at the sane tinme a readiness for a reaction to sudden changes is
ensur ed i pliowingt peressure gasctioy rthe weix gagd| dhyesiinioreasiimathes defi ned
by the tol erance range, fromwhich it can either concentrate or dilute the
dry phase.ta?tk ldepthiamhiculdesisgy aift afeo s gdiodieinntalefo dldows Bk a
decanting centrifuge is used, where the liquor weir consists of a Weir
plate @it h:_a%tt:loqas...tngo%é IO maQRYY b rlth tHa A A fH R Yt fudAids
supported in a fixed manner 8 by formng a weir gap in relation to the
weir plat .nat ]F@% ially. The tank depth xT can be | owered
by increa&%%ﬁ%&aw%%migw %% or raised by decreasing the weir gap
wi dth xXW Assigned to the tank 5 depth tol erance range is a correspondi ng
weir gap tolerance range with a |l ower Wir gap width xWU and an upper weir
gap wwdth xWo. Since an increase in the weir gap width |lowers the dynamc

pressure arRifRHdethedn thak nGruense (e myoperties 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.



will decrease as well. Thus, the upper tank depth xT,V is 10 reached at the
| ower weir gap width xXWU of the Weir gap width tol erance range and vice
versa. An additional enbodi ment of the nethod provides that a decanting
Centrifuge be used, where the liquor weir 15 includes at |east one axially
stretching, u-shaped |iquor channel with an inlet and an outl et opening
that are arranged in the direction of the outside circunferences of the

| i quor wei wher.e. ressure as can i_nt roduc int ar a of a

U ahaped: HEHE otRSHISHIG S FaRe St AT, A Ao A S o | o
pressure chanber. Wth this method, the tank depth xT can be raised by

i ncr easi nghetHelpad pRass, righh Ehafe riQF W%&f@gwmém

Assigned to the tank depth tol erance range is a 9 correspondi ng gas
pressure tid coptiowi zethgungnd) kasevoadjaperation e 33d and the iger gas
pressure po. Additional advantageous enbodi nents of the nethod can be 5

obt ai ned fhamdf hehes ubsdam tinaanmen el fleps ri ptomerafedirnswste nfiaelr Wwicttbodi nent
bel ow, which nmakes reference to the drawing. The invention relates to a
decant isng &gddén fslngest BN tffe lhhdcdhauint NGE Sehdl STV gtbdict fast the

foll owi ng individual parts: - A decanting centrifuge conprised of: - A
hol | ow shaf tothete] NEi Lides &egg ffgg&n i nsi de said
shaft; 15 - - cen?r%ge der n:t’:capa rot atl&gyaroun t he hol | ow shaf t

and prOV|ded mnt at. | eas ne dr r . di sghar ni n that
Denetrat i eoTTEntEERi 9B oh, RS 49 aéﬂ?tugd SECERC TSI VLIS CER
i nside circunference connected to the holl ow shaft and that has an 20
outside dianeter that is smaller than the inside diameter of the drum
jacket; - At least one liquor weir with a weir gap arranged at the
centri f ugeTRt8npPiwetLve his | 2eeempbhahed cHrr pegly ecmt»lg@g the

10 aforementioned kind that is characterized by the following
steps:
e) Specifying a tank depth tolerance range with a lower
tank depth xr,y and an upper tank depth Xqpo;
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 n; 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,0;
h) Adjusting the tank depth x; corresponding to the dry

matter concentration c¢p3 in the drawn-off dry phase until



fromthe centrifuge drumthrough said gap, and with a tank 10 depth
setting device that can be used to set the tank depth xT of the liquid
phase that rotates in the centrifuge drum - A sensor device for the
asurenent of the dry matter concentration cTS a.n the drawn-off dry
phase; and 5 - A weir control device for controlling the tank depth xT
corresponding to the dry matter concentration cTS A decanting centrifuge
systemw th the eattﬁrhes of t, i n_subj eg of (i:l aimal7 i stkn wn fromthe
publ i cat i &= e 1%y MEE d Qﬁm&nﬁbg ¥ JREE N R RE P SR er t en
Prozessfii hrung bei der Abwasserbehandlung" (DR H. -J. BEYER/ M FZ, EUTER
Westfalia®separator Industry GvbH in: 4. Mersebuger Fachtagung
Aut omat i si erung, Messnet hoden and Experinente in der mechani schen
Ver f ahr ensit)e Somplar igy diiee re-adiieted "tanke [depddntx:Mwathr anspecafidedont r ol
Technol ogy for Optim zed Process Managenent in Waste Water Treatnent" (DR
f1l.-J. BEWaRK ddpth/HdlRantsdfariges areh Aepdertinygl stdaps @yoHd i) 4~
Mer sebur g Synposi um on Automati on, Measurenent Methods and Experinents in

MechaniscalyH¥d Gases daiil e Gy 220N ehel $88k] depthnN@oYéirbneent r ol
results in the fact that the tank depth xT is adjusted corresponding to the

dry Bt t €ry G SR AbrTSdd fadi A Iy 540 0, GBS 1 0N O

t he phase separati on process. wever, operator control is sti required
i f signifigant_ changes 1 in type,  amount.and/or concentrati.on _of.the
suppl Pod PRt Orots SO 1o S Y s, T o8 A% om
which it can no longer react to the occurring changes. In addition, high
ener gy cod@lﬁ’ﬁﬂi’cﬂfli LY RRPRie to the 5 high drum speeds. Thus, the

objective arises to advance a decanting centrifuge system such that the
energy consunption in

100 The advantages achieved with the method of the invention
are in particular that a decanting centrifuge can be
operataed 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



separating a nmulti-phase m xture using a decanting 10 centrifuge is
reduced, and in addition, such that changes in anpbunt and concentration of
t he supplied product can be conpensated for w thout control through the
dperator. This objective is acconplished with a decanting centrifuge 15 of
t he kind nentioned above that is charagterized by a speed control device
for controlling the drum speed nZ corresponding to the tank depth xT and to

the dry tt cqncentrat,ion cTg, using.a cqoncentrati.on signal input (221),
a tank defh EGTEHRG ez 52 Lo Ferabidny koo heoMels SIGHD WA put (224)
. Wth such a decanting centrifuge system it is possible to automatically
i nfl uence thad cam s mparﬁdamxé@ﬂryar@*y thaak &\@Pfgem’rhcaﬁdb?h@?ﬁée& I'n
this case, the speed control 12 is the subordinate control. The weir
control dd¥ dacmsasing rbhd wegnt lgap avildtdepih ovr raipeddbyg to the dry
matter concentrations has priority. Thus, speed control is assigned a role

as a conpldatyeagiggs \tHee Mdiltntgapnwialth eye Asefghetdz &bi eheotahke ener gy
consunption during base |oad operation or that can optim ze the position of

the webr \YdptH QG drind Gatide s & ddie-eupdriiidy wdidNGhRp itbldwadaed. 10

In case of a failure of the weir control device, the dry matter

concentr atJ l.ed, | fast recq*ﬁ.f, t hat
the dry méta?%&?&n{%?né;q%egblhgékoﬁ cqafijf)lvt‘\llu'ng SUch’ that CLC'f 3‘&& ng ‘g?ﬁteﬁigﬁ
di scharge . can be, prevented, through changes. in the drumspeed. 15
Ada ¢ onal ™K Ao SR TSR SR RSt A Gt B om can
be obtained fromthe sub-clains 18 to 24. 20 Fol | ow % the invention wll

be expl ai P iR RTR/RAST kiR Tk he fapk feRFhE T gee ¥R whi ch

Fig. 1 shows a schematic overview of a first enbodi nent of a decanting
centrifugekyktdggrease as well. Thus, the upper tank depth xy is

10 reached at the lower weir gap width xy,uy 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 includes at least one axially stretching, u-shaped 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 introduced
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



13 Fig. 2 shows a schematic overview of a second enbodi nent of a decanting
centrifuge system 5 Fig. 3 shows a sectional view of the inner structure
of a decanting centrifuge with a mechanical liquor weir; Figs. 4a to 4c
Show the profile of various paraneters during the process, each plotted in
a di agram above the 10 time axis; Figsg 5a,b show the influent liquid in a
sectional view of various positions of a nechanical |iquor weir; 15 Fig. 6
shows a sectional vj.ew of a_decantin entrifuge Wth . a. pneymatic |iquor
vei ;. and GFCSPORGRG G PERTERTS SOIERENGE RORIE A BulEaT 8R° 20
Figure 1 shows a first enbodi nent of a decanting centrifuge system subject
to the i nRAASIHFe Rud@RdntPpnYPEKt BRPUBE®3BBLRsPeonnected to a feed pipe
11, a liquor line 36 and a dry matter discharge |ine 27. The decanting
centrifuge includes a drumdrive device for driving a centrifuge drum 20
and a 14 screw drive device 45 for driving a conveyor screw 40. In-

addi ti on, Adubitdieosll |adyareidgedus)enbddimenirso vl ahemMrethdd icuobarei 1 t hat
can be adjusted using a weir-adjusting device 35. 5 Located at the dry

mat t er 5di s Gfed ifror AHé subkdlEitis did dhddUddttiptnphofishd t 0 measure
a dry matter concentration cTS in the dry phase that is drawn off at that

| ocati on. LhgnIEASH dnibSinkil BY1dWE WIBH mdd GRfifkeHld U i ed to

t he concentration signal input 211 of a weir control device 210. In the

first eMmﬁugqggﬁshomn here, a weir gap control signal is output at its
control outpu 4 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 to a high integrating portion,

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 one 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



control deviations can initially be averaged over a period of time such
that oscillation of the decanting centrifuge systemis avoided. 20 The
neasurlng 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 ig,supplied to a weir gap w dth signal
I nput 223. This meir gap wi dth signal can be tapped directly at 15 the
control out of t Véir ntroI vice 210 su e sents a
noni nal vgﬁggh frad™de %@v&?ed |§°% EF %88Lt g@ﬁernine
t he actual weir 5 mndth b measuring the path distance directly at the
Veir, andXtroogubgﬁyl%mélﬁeagaﬁenﬁhett 6°gﬁ§e§\/e+‘i* Bap SPRREIEREPLEEYDL of the
speed control device 220. The speed control device 220 is designed as a
step cont rolAl senstd Heyigeciforr ddec meadiurementr ofe thed dry magteX s
different fromthe enbodinent of Fig. 1 in that it includes a deactivating
devi ce 21%Zdnitsintialtdeins drheins peos doakt-obf £ladae phids ordnd Wien the start-up
phase of the process is finished and the weir gap wi dth xW has been

adj ust gd 15 apr@liirTidadtdol Revilta Wir dRitrdlllitlyitha Zhak depatdid,i on, the
deactivation device 215 deactivates the speed control devi ce 220 after a

change in d\g SHIRERRE G NiHd %fg,e ﬁm, JiRld,gr concentration
cTg that is to be neasured at sensor devi ce an t hat ?s the result of

20 sai d change has been conpensated 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. 16 Fig. .3 shows the

i nner strd’ct"lﬂ’:ﬁl ing fanfrithee SHTtegE b ¢ reafiras ol &R A of a

centrifuge drum 20, a hollow shaft 10, a liquor weir 30 and a conveyor
screw 40. subject of claim 17 is known from the publication

10 "Intelligente Mess- und Regelungstechnik zur optimierten
Prozessfitlhrung 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 dry
matter concentration cpg. This essentially allows for the

automation of the phase separation process. However,

operator control is still required if significant changes



5 The centrifuge drum 20 is rotatably supported at support points 23, 24
and can be turned using a drumdrive device 25 (cf. 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 centrifuge drum 20. A fixed feed 10
pipe 11 that ends at at |east one inlef;opening 12 protrudes into an axi al
borehol e of the hollow shaft. This provides a connection fromthe inner
borehol e t,0 the outside circ erence qf the hol shaft ,10.. Attached to
Phe out oi A BRI TG SOGRRT AR BF (8% EERRAR by or scr ew 40
t hat can be turned using a screw drive device 45, The screw drive device
may al so RFGYRIFH anshrtheWaik ks Feshrd Rl BPosigiialanpl e, by
usi ng a separate gear step. The holl ow shaft 10 and the drum jacket have a
concent ri cEram awhgesteniit sapgh nohalongernmadct tpdidve iccQrinantahngasween t he
hol | ow shaft 10 and the drum jacket 21. The hol |l ow shaft includes an

i mer si on IH sdddideidiat ,hiafic airtb gy taor enpetiiia i ine rdb ssdwored idud-i tririhd, i s

| ocat ed near a taper of the cross-section of the hollow shaft 10 and the

drum j ackedighl .driiie dspa@isi on disk 14 is attached 17 to the holl ow shaft
and cl oses the annul ar space 26 toward the hollow shaft. The outside
circunference of the immersion disk is kept at a distance to the inside
circunference of the centrifuge jacket 21, such that it is 5 possible for
the liquid,or dry matter to pass.through. At the end of the tapered area,
the drum | Heket TP TRES 19 4 1adndnce ARG 1 07 U schargl ng
the dry matter._ 10 Located at the opposite axial end of the centrifuge drum
20 is a |iSRRFEHEIge stYstep %‘é?h‘r’f‘hfggeﬂb? UPROZIR | SRR £+ IRir plate 32
that includes several openings that allow for liquid to be discharged.

Locat ed oppRR3I¥ating thawkti-phase nixturefysingsatdeeantingt ached to a
fixed part of the 15 housing of the decanting centrifuge 1 and that does
not rotlat ecemtihifhge cit i reduced unad. iThedédtiom, psputlke tHatachanges

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
15 of the kind mentioned above that is characterized by a
speed control device for controlling the drum speed nj
corresponding to the tank depth x»; and to the dry matterx
concentration cpg, using a concentration signal input
(221) , a tank depth signal input (222) and a speed control

20 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



be noved parallel to the rotational axis of the cylinder drum 20. The wi dth
of a weir gap 33 that is generated between weir plate 32 and baffle plate
34 can thus be 20 varied even at a rotating cylinder drum 20. Adjusting the
baffle can be carried out via electrical or pneumatic adjustnent devices
that can be controlled via a 18 gap @ dth signal, which is put out by the
control output 214 of the weir control device 210. Figure 6 shows a section
of a decant, centrifuge wth b5.pnenmati ¢ | i quar ir..330. Jt exhibits a
U shaped it emarsi Nt rtast W ey sHi¥rodo drdce,fior ™ he
centrifuge drum_ 20, a U shaped pbend and a di scharge opening 332. .In the
embodi mentC¥HFM-5IRTtde 1 ",n?‘aﬁi ﬁ%ﬁsm"ﬂﬁﬁe&%ﬁ%ﬂ]@%ﬂ BFGEE i on
foll ows such that a labyrinth 10 seal with a total of 4 redirections is
formed. UstanFeninadsismye hass Rrieridy, Thas pepsed eopderodad-sbe supplied to
the Iiquor channel in the area of the U shaped bend 333, where a

hydr o- her neds iggredthnberolies a0 rareshmplleeprtcissy rsy sgaea ithiartoduwrechdhievee bend
333 increases the flow resistance 15 for the |liquid phase 54 and increases
thus tBe MPEHRCzddiRms WE tie tdifoddyWunsigtini) RitGhd Malsd Nddank depth
XT increases and the dry matter concentration of the discharged sludge

phase 52 dgededsesn df dmpe bph %%ﬁﬂ A fod iStit U athe WL 0as phase
will break out of the 20 bend 333 of the channel and collect either in the

trif TR, _ _ | Int
coor o o SR ML A 8 QoS MBI L

the bend 333,.n0 gas will enter into the |iquid phase 54, such that said
liquid pha.%éd'19 can di scharge wi thout obstacles. |If these pressure val ues
are violated in either direction, the tank depth is no |onger influenced.

|f the gas pressure lies between the

10 In case of a failure of the weir control device, 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 changaes 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;



mentioned pressure limts, the method of the invention can 5 be applied in
the sanme manner as has been stated above for a decanting centrifuge with a
mechani cal |y adjustable |iquor weir 30. The decanting centrifuge system
descri bed above can al so be operated using its sensor 60 and control

devi ces 210, 220, also together with t % decanting 10 centrifuge wth a
pneumati cal |y adjustable |iquor weir 3 Bel ow, the nethod subject to the
invention will be explained referring to the drawing. 15 The product to be
processed is a multi-phase m xture that includes at |east one |iquid phase
and one solrd matter phase that does not drssolve in said_liguid phase In
the embodiFisht fFhARE FetItheNahio ANBT IRY OF o eeagnst emhedimante of
separation process is to separate the solid matter 20 phase with m ni num
resi dual |3 fleeknting eentmifudersystemyver, the dry phase consisting of
solid matter and residual liquid shall still be transportable through the
pi pe systemsuch that it nust remain capable of flow ng. 20 This
objective is given, for exanple, when processing effluent sludge in

conmungl vt eviitstowd dldeuti il iview N GiHd NdfiferIdtB st alerated to a
hi gh nom nal speed 5 nZO and the product is introduced. The nom nal speed

nZQ is li é@éjn@i/n r&rﬂ‘?ﬂb é’fw:{.ﬂ? ?W%ﬁﬁﬁgiﬁ%ﬂ%m At a high

nom nal speed nZO at t eginning o y phase 52 being
separated in the centrifuge drumexhibits a high dry matter concentration
cTS 10 VWth a Iarge difference in density between the solid and the liquid

phase, id nat is, ea |er to sedi n such cases, the nom nal speed
P70 can' b i eRerdt 1 1hes BretELe ot VRIS BATARSISThq by t he

design. The 15 nethod can then start at a start up speed that corresponds
to 0.3 to MTing neke (BREFRIF meRSpdetotted tin 2 mipgran (koY ythmase
initially exhibits a higher anmount of residual water. To conpensate for
this, tthe bindoaxssarts initially

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

various positions of a mechanical liquor weir;

15 PFig. 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



Wwith a wide open weir, such that as nuch liquid as possible 20 can run off.
In any case, at the beginning of the process, the nom nal speed nZOis

sel ected hi gh enough to achieve a strong phase 21 separation and to avoid
that fine dust is flushed out with the separated |liquid phase. To ensure
the ability of the dry phase 52 to fIOﬂ%and to 5 already discharge at the
start-up phase such a high volume that"the pipe systemat the discharge
side is filled and that it be _possible to neasure the dry nmatter
concent r aCERYc PE1iye AgVice denfor Geivinds® cORYedPF #sre¥r 4Qepdfated at a
hi gh nom nal speed is charged with liquid. To this end, 10 at the start-up
of the praddddionhe thei dqgm@tmnm:wenﬁn@ﬁu@ne1®@|ﬁ5g9§°33d9§ mith & |y set
to a start-up value that is about 0.5~ to 5~ of the naxi num settable weir
gap w dt h hivguosx wieiie tthattheamabeowdjmisteghmsidg whergiressijus timg he annul ar
ring space 26 increases such that liquid 54 presses 15 into the thrown off
dry phase dedricEhags.husly re-thinned dry phase 52 is conveyed past the
imrersion disk 14 to the dry matter di scharge opening 22. The width ratios
at thesweir are shown schematically in 20 Figs. 5a and 5b. After the

di scharge fromthe weir plate 32, the liquid phase 54 is thrown radially

towar ds tttt‘%}e%‘i:t%%% P | yt *)n%t{ﬁ’é ﬁJk{p J&%‘il OrffS g W L b pery w de

opening o gap own 1 “hé | i"quid phase is thrown
of f and no Io er

we t he b plate 34. mndth X~ is then
wi t hout i rf9 é%ﬁ‘ﬁ%m |"rsc°dc2"rﬂxé'§&ﬁ?d’e‘%f t‘J;Fng‘? Y¥fase 52 in the
centrifuge drum 20. Thus, the maxinumsettable weir gap width xWmax is
that wi df IFSFCaHeEateian fp 18, thpedey ehasagthatt ke gawveoéf 3atpy the
di scharged liquid phase still occurs, and therefore a control of the
dynam c prﬁkﬁﬂukpqﬁtidnaIThgnmpasuring 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



phase can occur. Thereafter, the weir gap Wdth xWis controlled 10
corresponding to the dry matter concentration cTS in the drawn-off dry
phase 52 until a specified nomnal dry matter concentration cTg,a . Defined
as a desired point of operationis a weir gap width 15 that is specified
taking into account machine-technol ogi gal and product-specific data, which
may be determi ned using pre-trials. Further specified are a weir gap width

t ol erance ,range aroynd the operati oi nt, _as desi gnated w t he nunber 37
o g e dandegl e 3140 WR® e SonER o8 TRVt R0 256E oi 1
gap Wdth tol erance range 37 is preferably 0.5~ to 5~ of the maxi mum weir
gap wi dt h thayt it represemis;genomimglyyeduenef theowsdrsgap Widd¥hto be in
the center of the process-technologically effective travel range of the
baffl e plate 34, such that the resulting travel path reserves are of equa
size in both directions. 5 After the start-up of the process as descri bed
above, thdowsved,zdit ds @irdfierred des slatidrininee this) acituad e ianeyagy
conservation subject to the invention begins as long as the adjusted weir

gap W gt h waMirs Bpimeldudtihd he\PatH L sMatide Wi reditaranae thangriz/,. |f the
weir gap width is within the weir gap wdth tol erance range 37, the process

product  180khd g T AT ey PR M M AR T
arount, SR Tt e R SR % GRS A0 s b SRde gai n Lo a
Chnnot  be INEIEAT 4% dantannd AR AP SRR o The maxi mum vei . gap
wi dt h xw, m-,
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 cpg 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.



the speed of the drumnZ is increased such that the dry matter
concentration cTS in the dry phase has a tendency to 24 be increased.
This is counteracted by a pressure increase in the liquid phase, which is
caused by a reduction of the weir gap width xW Through the steps of speed
control and re-adjustnent of the Weir gap width, the baffle plate of 5 the
weir is, potentially after a repeat, adéin positioned in the weir gap width
tol erance range 37. However, if the adjusted weir gap width xWis bel ow the
speci fi ed migj ;r PDaghowddithd dmier G iidigired 6f A edditity emvdiffuge drum
speed nZ a.s |lowered by one speed step value OnZ, which is preferably
around 2~ 1ofeHfie JBnE Ve YU 1SN bf @deH 1 fiide diRin™0N0G W th speed
step values ~nZ of 30 to 70 rpmis also possible. It has proven that these

preferred walues Jilled N SREGS ISP #%L#%% Hra o é&%eﬁﬂﬁ» l])si%éfla%ﬁ%d arge

enough to cause energy savings Tn as ort a me as possi . On t'he ot her
hand, the size of the change forced onto the process does not yet lead to
oscillation of the systemor to other negative effects. 20 After the speed
change, the weir gap width xWis re adjusted according to the dry matter

concen?r atTh erFrifugn drumRrOi¥s FEaaRlY SSURRRT teq at SRRRAFY

specified nomnal dry nmatter concentration cTS, 0 25 The adjusted weir gap
w dt h xW peints 3| 2& epdrean the t ternedcidingl avedrunyadrive edewioze r ange
37. As long as the Wir gap width xXWis outside the weir gap Wdth
t ol erance 2mnQet 37ig hel st ePpshdl Tow psedif £ etllictwlnich -ig eswsharstedigridie wei r
gap 33, and - checking the weir gap Wdth WII| be repeated. 10 O herw se,
ener gy optpaiidg®myy |16 ben t£rré bl e Then¥ed rat the drum jacket
21, is located inside the centrifuge 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 and 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 the cross-section of the hollow shaft 10

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



30 will then be positioned such that it still has sufficient reserves to
nove the baffle plate in the process-technologically effective range and
thus, to change the weir gap width xW if a change in the anount and/or 15
conposition of the supplied product requires such. In conclusion, the

met hod subject to the invention wll be;explained again using an exanple
with reference being nade to Fig. 7 and Figs. 4a to 4c. 20 The decanti ng

system suhj e tQ the inyention js. used in a_co nal wast ter_ treatnent
ol ant Tor b Jingy hethet RARRY A, E1AERR. Ty SRAHAR FRAGE B SR
sl udge, which is a mxture of liquids and solids Wth a dry matter 26

content ofth® haldasn shaft . Tifheyentsidey SirBmbaranse of Ehdat t er

concentration cTS of 60 g/l. Fig. 4 shows a tinme |ine of the drum speed nX
(Fig. 4a),imgnerwiomeidisfap svikedt at (SFidistEncenrid tthe viglside f | ow of the
supplied product (Fig. 4c) for the nmethod subject to the invention. In the
phase desiginatwifexdrre |6f tHe ammtriffugee Jhakat2®l s dsirhacddaterit edst o a
hi gh drum speed that is within the range of the maxi num operational and

adm ssisbl sl € AR diifh i d SAle hPterAStS Puds | thidugh 4t the weir
gap width xWis increased in 15 a ranp function beginning from an al nost

cl osed el {hdaghd bt Uhd | tddisrdd Weds, Tld Yadn | Sl 21 NEs U PEqQE the

mul ti-phase mxture that a.s intended for the operation, the 'specified drum

speed is re ed d const ant vol hroughgut_is pxesent_in the
decant i ng v{:’g‘%{]raﬁ 3%%9 PR %%nnén Uéc? % %séle‘gs%a,‘r%?ihﬁfenc TMes st eps a)

to d) of the nethod subject to the invention, a re-adjustnent of the weir
gap wi dt h %8 %urs until a specified dry matter concentration cTS is
reached in the drawn-off dry phase 52.

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 cylinder
drum 20, The width of a weir gap 33 that is generated
between weir plate 32 and baffle plate 34 can thus be

20 varied 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



27 After the re-adjustnent, at the beginning of phase "Il", the weir gap
wdth xWis checked to see if it is already within the weir gap width

tol erance range 37, which is 5 shown in Fig. 4b between the dashed |ines.
Since the weir gap Wdth x~ is still outside the tolerance band, a
reduction of the drum speed nZ by a speed step value ~nZ 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

speed, is ted forn thrQuah.an_increase in,th Lr.gap . wdth xw . 15
The stepsgﬁgﬂgﬁgﬁgﬁgb Sgélaﬁéqf%béatg&giH“%h§§e§hﬁ|%Pn it pﬁgpF%At t he end
of phase "I1V', the weir, gap width xXWw Il _he within the weir gap wdth

t ol erance zlléné’gt é:%eaﬁeé.,r ;‘J’E’F‘fttf ] r‘%"t"ﬁ@ R&O3dj ust ment. 20 Thus, the speed
control device 220 is deactivated, and the drum speed will not be reduced
further. The weir 30 WIIl now be in a position fromwhich the decanting
centrifuge systemof the invention can react in both directions to changes
in the pr@igire dedhoiise avsectjaon 3F @adderandicgedent2d faget Watht @ i ncr ase
the renoval of liquid for products with a low dry matter concentration.
Howevels, igneamatalesdilkmor esdd fARG.hat iexhibdars tap U-aihaipeda 1defuca n

resi dual wetness in the discharged dry phase for a nore concentrated 5

product, VHahet IWith QENRn1d 0GR IFEe dirdtFdedvaid Lhd ens. Phase

"V' of Fig. 4c shows an increase of the supplied amount, for exanple due to

rain showelg, ¢ Aleddif i ztéir,”f‘a LMY Hend Mns Y i#ﬁéﬁ%%ﬁ%ﬂgﬁlﬁ ig: |

| ow. To keep constant y matter “concentration e
e, el AL gy Al 0 TGP AL B e, s
method is §ﬂ§§L§*§ﬂ§LJJRtggﬁféégiion 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 xn
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 rotating liquid phase in the bend 333, no gas will

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



diagramof Fig. 7: Initially, the centrifuge drumnust start to run and the
weir must be set to a start-up weir gap width. Then, the feed Iine of the
nmul ti-phase mxture into the rotating decanting centrifuge is opened and
i's, 20 thus, gradually filled. The liquid phase and the dry phase are
continually drawn off. Using the weir ntrol device 210 (cf. Fig, 1, 2),
the di scharge concentration is controlled to the desired 29 nom nal val ue

via the Weir position) During this timqe, the function of the speed control
devi ce 226%% ds‘t’iqhanifpm%% ért“ﬂlilgé 'bﬁaéﬂsmrie?sb\ﬁ?r v Scont r ol

is unlocked. The optinum operation point of the weir control device 210 5

i s det er mared Vigrlated dme@ittherysiiineshionm tthe F@nknderPidc dignmo

machi ne-t echnol ogi cal and pl ant-specific data. This operating point is the
basi s for ldngexangdE Ivended.h Tifhdhee gast iprpsemer ilfiege beytereene hept i nal | y
fromthe viewioi nt of process-technol ogy and energy consunption. Center 10
posi ti on anshticidd @rdduvrd Ange td N the methorl (dF Uhas iihviedrtildie cdaf i niti on
of a weir gap width tol erance range. The current position of the weir is

then det erdd ngsb gl GHNPAHE Bdntd it fadaaVlch AR G For 15 | f
the control point of the weir control device is below this range, the

decanter i LI qﬂ?f A d } NAlapise directly

rel at ed toastc%e en%% e%:eg#s%np éohylctéﬁr%é&%%ﬁlﬁ%yga% speaéﬂ step val ue.

20 I'f the control val | eqves, the range in a positive directio he drum

Speed i 5 UOETI% HRF Mt TS RRFHIE G RS (T Ph AT TR i on to

the weir gap wdth tol erance range. 30 If one of the conditions for

adj usti ng ??RV?H?RﬁEﬂ*ﬂRi#% 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
phase that does not disscolve in said liquid phase. In the
embodiment of the method introduced here, the objective of
the separation process is to separate the solid matter

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

pipe system such that it must remain capable of flowing.



given, a check is made whether the weir control device is conpensating,
that is, whether the discharge concentration 5 corresponds to the nom na
value. If this is the case, then the drum speed will be adapted. If the
control difference is too big, initially the dry matter concentration cTS
nmust be adjusted and the drum speed nu be adjusted in a subsequent step.
10 Changing the drum speed nay result Th a new operating point for the
cont i nuous] y. ag%%ve wei r .control device. This oggratin poi nt rnust be

det er m ned ochivieo i sa Fd VRt THE SFAFRAEne¥PeRoPEPRPESARLose, a
recovery tine for the 15 control starts. The cycle that will lead to the
det er ni natsiffuemt [fdudger igasommymial; wastewateratyeadmentopradangsevned
conpari son of the of the Weir position with the tolerance range will start
again at the end of said recovery tine. 31 Patent Clains ' 1 A nethod for
separating a nulti-phase m xture (50), into at |east one liquid phase (54)
and one drpheph3garded) didunh i Gccleateatitcta GAYRE Momdniadn spbedd> USiNg a
decanting centrifuge (100) that includes - an annul ar imersion disk (14)

that i§ coppeshgdehd dﬁzé&@éé {d0n&todiCed NSTHE Kl Cdsdit Midikhat

exhibits an outside dianeter that is smaller than the inside dianmeter of a
centrifugs .qr4 ; 0 - N i ) aM wei r
gap arrang'elgl[laq{gcgﬁ%g) etr?(fa;yalc%l%& %%eéhé%gﬁer%h&glengg%%rﬁ : %;u#ﬁg'tooc'at# 2‘ used
to draw the liquid phase (54) fro he centrifuge drum (20 and with a
tank dept okt o et oo o, B S ppiagrot N roerbth e of the
| iquid phase that 15 rotates in the centrifuge drum (20),_ using the

fol | owi ng ¥teRhage 5% heing sararatedin itheycantsmh d3my start-up drum

speed nz,|l, and setting the tank depth xT to a start-up tank
exhibits a high dry matter concentration cors.

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 njz; can be lower than the
maximum speed njz ja.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 nz;, is selected high enough to achieve a strong phase



depth XT, i 20 k) Introducing the multi-phase m xture (50) into the
rotating centrifuge drum20); 1) Drawing off the dry phase (52) through the
at | east one dry matter discharge opening (22) and drawi ng off the liquid
phase (54) through the weir gap (33); 32 m Controlling the tank depth xT
corresponding to the dry matter concengfation eTS in the drawn-off dry
phase (52) until a specified nomnal dry matter concentration cTS,i is

reached, using the tank, dqepth seftin Vi ce; characterized by .the

fol | owi ng sse[pea%satﬁ)m"sﬁ&ﬁ %ﬂp ik °d"i a%?gcdgﬁﬁ? t‘%ﬁsg‘r d‘f’f‘céﬂrue?ﬁﬁéiz \ﬁ‘i%*é‘ﬁhomer
tank depth xT,U and as_ upper. tank depth XT, o; n) Conparing the adjusted
tank dept FBavIfRarated (dauish RhRr9®y er ance range and continued carrying
out of steps b) to 10 f) while the tank depth xT is within the tank depth
tol erance range; p) Raising the centrifuge drum speed nZ by a speed step
value GhZ at a tank depth xT that is smaller than the |ower tank depth

xT, U, or |ITovensuyrd hther eadiirliiftygeofirthe shae phacd b2l e Sppwedrst g val ue OnZ
at a tank depth xT that is greater than the upper tank depth XxT, 0% Q)

Re- adj gst i A ddhy tdidcHiRRid ad €108 rLshHondigp pHasd huch Ya M dlervolume
concentration cTS in the drawn-off dry phase (52) until it reaches a

speci fied HolR NAle PBIpd By Stent ot RS U MRS Tside {4 01T Iyt he
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a high nominal speed is charged with 1iquid. 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 value that
is about 0.5% to 5% of the maximum settable weir gap width
Xy,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
phase 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



2. A nmethod as set forth in claim1l, characterized in that a decanting
centrifuge (100) is used with a liquor weir 5 (30) that consists of a Weir
plate (32) Wth at |east one opening for liquids and of a baffle plate (34)
with a fixed support against the Weir plate (32) by forming a Wir gap (33)
and axially novable in relation to the ie/‘eir plate (32), and in that the
tank depth XT can be |lowered by 10 incréasing the Weir gap width xWand can
be raised hy decreasing the Wir gap width xXW whereby a respective weir
gap wi dt h Rt dfce Thehg@Ryidth Ponde Beep HiFhorst AnkbpransRdoantisper
weir gap width xXWo is assigned to the tank depth tol erance range. 15 3. A
met hod as hedrawldich genveyanae »f dhe sbhephase (52 timtthenldendirifivgeraxi mum
Wir gap Wdth xw,m~- is selected as the center point of the Weir gap Wdth
t ol er ance damge2q 3Mhusihethe ineecibaid |setHadile Wir gap ndidtletxywakteel by t he
i quid phase (54) that is discharged through the weir gap (33). 20 4. A

met hod as @it fwidth IJE Gitd Medr G B3 ehinveh ivettialg IdF tMd lbagiLeM dth xW
adjusted in step d) is selected as the center point of the Weir gap Wdth
tolerance $anNQP €A )discha¥byed IR Phise SPlif0ddbddls Ol the clains 2

to 4, charactérized in that”in step a) for setting the start-up tank depth

xT,l, a st - i | dt S i 0 9 5% 0f the
maxi num mﬁéﬁéa?go%d% h%érlrgali %X@éeﬂﬁf ngldé%q'ln%? ho%j%ﬁsé g"e’t loét h in
one of the clainms 2 to 5, characterized in that the width of the weir gap
wi dth tol PR FHNREIHT) between a | ower weir gap width xw,V and an upper
weir gap width xWo is 0.5%to 5% of the maxi num 10 weir gap wi dth xW, ~x,

7. A nethod as set forth in one of the clains 2 to 6, characterized in
that in step d), the weir gap width xWis raised as a |inear function of
the tinme, Thetreaftes, ctherweit gagyiwidon xi isheondaadided dry natter
concentration

10 corresponding to the dry matter concentration cos in the

drawn-off dry phase 52 until a specified nominal dry matter

concentration cig,g.

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,1. The width of the weir gap width tolerance range
37 is preaeferably 0.5% to 5% of the maximum weir gap width

Xw, max -



15 ¢Tg fromthe nomnal dry matter concentration eTg,|l is nore than 10% 8.
A nethod as set forth in claiml1, characterized in that a decanting
centrifuge s.s used with a liquor weir that includes at |east one axially
stretching U-shaped Iiquor 20 channel with inlet and outl et openings that
are arranged towards the outer outside é;i rcunference of the liquor weir,
and where a pressure gas can be introdaced in the area of the U shaped
bend, thus form ng a hydro-hernetic¢ pressure chanber, and.in that the tank
depth xT CHP IFPeERLINY lﬂ?lntsg‘ﬁynéje%sih‘?g sﬂ?é”%&?“prt@s g tfean be

| onered by reducing the gas pressure, Wereby a respective gas pressure

t ol er ance qenker Wf tthe IRAegesfrtenhnediaaigal lah @ffetiye tFayedr essure po

is assigned to the tank depth tolerance 5 range. 9. A nethod as set forth
in cla m kamgerelttthe ZeEfle (diattd 84 | anichdaitat Xhe hatsdlasingeen adj ust ed
in step d) is selected as the center point of the tank depth tol erance

range. 10 ththvel BAE ketfarSls fard lof it Afidd et bt dArdetions.
characterized in that in step a) for setting the start-up tank depth xT, 1,
a start-up gas pressure pl corresponding to 95%to 99. 5% of the maxi num gas
pressure pm- is selected. 11. A nethod as set forth in one of the clains 8

to 0. L5 Ahekechel 26 L0 ot bhe il ofad NEo SASINEIIF, | iy ance

range between a l'ower gas pressure an upper gas pressure po is 0.5%
to 5% of the maxi num gas_pr.essure pm-. 12. met.hod as set_forth in one of

the cl ai meeREIBEFICL0Y o he (BAQ i'ﬁ’"i%haé’? r?H%Q%cpt’dﬁe e P essure is
| onered as a linear function of the tinme, as long as a control deviation of

t he measur@RPI/IVaEieRrsuirehtfatthm ventinn (BRIIHimI1MY dntthe

concentration cTS,| is nore than 10%
adjusted weir gap width xy is not within the weir gap width

100 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.
Control of the weir gap width is used to react to changes
in concentration and amount, such that the dry matter
concentration cps 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 =y max,
the speed of the drum n; is increased such that the dry

matter concentration cpg in the dry phase has a tendency to



36 13. A nethod as set forth in one of the clains 1 to 12, characterized in
t hat the maxi num adm ssi bl e and desi gn dependent speed nZ, ~ of the
decanting centrifuge (100) is selected as the start-up drum speed nzZ,|. 5
14. A nethod as set forth in one of the clains 1 to 12, characterized in
that the start-up drum speed nZ, | is S?Jtected as 0.5to0 0.7 tinmes the

maxi mum adm ssi bl e and desi gn- dependent " speed nZ,,~ of the decanting
centrifuge (100) . 10 15. A nethod as set forth in one of the clains 1 to
14, char a®SedinfFRased hfhithd s s tarasted Ry A PTEFHRESHHINFERSF®1% t 0 3%
of the maxi mum adm ssi bl e and desi gn-dependent speed nZ, nmax 16. A nethod as
set forth im thee lgiquise phiasens W_I’H{Cg'l i3 cpmsgsthhac tte et tilon loft thiee speed
step value ~nZ is 30 ... 70 revolutions per mnute. 17. A decanting

cent ri f ugevesirstgap fword e ndyor Thirgughe thet sddpas ofespeert kontrodbeanfl t he
clainms 1 to 16, with at least the follow ng individual parts: 20 - A

decant i ng fdidjdsarerdt Y Wrmdie G width halsowaarld e tdmt
i ncludes at | east one feed pipe (11) located inside said shaft; - A

centri kugell Yai2%s ,er&ﬁli,gtéfém ArUPUL £ N diald QU Shaldndd0) and

provided wth at |east "one dry 7 matter di'scharge opening (22) that is

inserted in if.s. drum | ef. )e i rsion disk (14) that is
at its insllrae’h%:el s%% efa%c';elé:%n%%liee %Q%%%Im shaft (10) and that 5
has an outside dianeter that is smaller than the inside dianeter of the
drum jacket (21); - At least one liquor weir with a weir gap arranged at
the centrifuge druméZO), where the |jquid phase (54) can _be discharged
from the HeHeVeXigelllrthe (3WUIFRDHALS I2P Jijfith xw is below the

specified weir gap width tolerance range 37, then the

10 centrifuge drum speed n; is lowered by one speed step value
Anz, which is preferably around 2% of the maximum nominal
speed. Carrying out the method with speed step values An;
of 30 to 70 rpm 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 cq3 in
the drawn-off dry phase 52 until it reaches a specified

nominal dry matter concentration cqg,o.



10 and with a tank depth setting device that can be used to set the tank
depth xT of the liquid phase that rotates in the centrifuge drum (20) ; - A
sensor device (200) for the nmeasurenent of the dry nmatter concentration cTS
in the drawn-off dry phase (52); 1 S and - A weir control device (210) for
controlling the tank depth XT corresponding to the dry matter concentration
cTg, characterized by - a speed contropsdevice (220) for controlling the
drum 20 speed nZ corresponding to the tank depth xT arid to the dry nmatter

concent r alg filng 4y b % e%@gﬁ%td@% iy §.hg@ﬁ!r:n' ”E!Ht c&'ﬁ l):edatEiEKedept h

signal input (222 and a sp€ed control S|gna i nput (2247 .

decantlng I f (St forth. i i 0 ri in that
the decantd ngrg cée uge %?033% P%a e ﬁ %o?vﬁy?‘rs slcréjvaa(sa%)th w%%.(l

| ocated in thgyﬁf ular rlng Lhat i,s fornmed n the hollow shaft 5
(10) and t9RP fgdSdP P‘FF?%B) gnlfein ERE: "§ EFOFesEABAS s
rotatable together with the hollow shaft (10) at a screm/speed ng, which
can be rai¥bd $the r #%8R%n to the drum speed nZ by a differential speed ins.
19. A decanting centrifuge systemas set forth in claim117 10 or 18,

char acter i zexpeed tdmductieon i quor weir (30) consists of a weir plate (32)
with at | east one |iquor opening and of a baffle plate (34) that is axially

support ed + nre-ddjedkeirnnghe eidrqap B33, veid gap (33) in relation to the
weir plate (32) and that can be noved axially. 15 20. A decanting

centrifuge- sydSHa R G104 Wit Ngsp wid@i m 17 or 18, characterized in that
the liquor weir (330) |ncludes at | east one axially stretching, U shaped

| i quor ch Eé gand an outlet openings (331, 332) that are
arranged in the d|r ctlon of the outside circunferences of 20 the |iquor
weir (330), and where pressure gas can be introduced in the area of a
U-shaped bend (333) via a

10 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

1S 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.

20
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



pressure gas line (334), thus building a hydro-hernetic pressure chanber.
39 21. A decanting centrifuge systemas set forth in one of the clains 17
to 20, characterized in that the speed control device (220) during the
control of the tank depth xT by the weir control device (210) can be
deactivated 5 until a specified dry matter concentration cTS is reached
using a deactivation device (215). 22.24 decanting centrifuge system (| 00)
as set forth in one of the clainms 17 to 21, characterized in that the weir

control deyifigdLldl d 51 adlsP’gA .P'm%ec%ilolc)j?sdﬁ% ez:]igxsgz‘?to A @2%??”“ ng

centrifuge system (100) as set forth In one cl ai 17 to

char acteri&e@tiydéohr?%erwxeaé. eed con%rgé)gﬂ{i.ce (220) is a step control that

i ncl udes a'tan ep sTrgha % ncb’ﬂtc’ 2 a'concentration signal input
(221) and a speed control signal output (224). 15 24. A decanting
centrifuge system (100) as set forth in one of the clains 17 to 23,
characterized in that the tank depth signal input (221) of the speed
control defige 4 Shywaml tire wine fitthe dyumaresd mx (F2g4) 48) .t he weir
control device (210) are connected directly to one another. .A Ay .AyR Ay
. A AyeSA. Athe MeiAygaxs ywidEh Agy . (BagAy 4bA. Aand AheAviolume. AlpwAoke the

.A A9. A(e. Ae. Ay. Ay. A S Afy. A@.A A f.Afy. AS . AS . ASapr G

Cl 2M woke' fppridd peodhca U rod)] codf cedd cetls avd erdd cadispdd€ g cend cal cal ca
] cal] cal] caU] cal] ca] ca] cTaU] cal] caU] cal] ca] ca] ca ![ $QUaR

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 xXW 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 “1I”, 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 cps is reached in the drawn-off dry phase 52.
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wetness in the discharged dry phase for a more concentrated
5 product, which will prevent clogging of the discharge line

systems.

Phase “V"” of Fig. 4c shows an increase of the supplied
amount, for example due to rain showers. At the same time,
10 however, the solid matter content is low. To keep constant
the dry matter concentration crg 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, gradually 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
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The optimum operation point of the weir control device 210

U& (
U& (
U& (

5 is determined for the specific application taking into
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

10 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.

15
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.

20

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.
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a renewed comparison of the of the weir position with the
tolerance range will start again at the end of said

recovery time.



10% U&' ()-1,2- 10% U& ()-010% U& ()-Y+10% U& ()-F)- 10%

U& () - >A?A@AADAAAAOBI Ki 8@ 10% U& () - @F"10% U& ()- 10% U& ()- 10% U& () -
10% U& () -, y10% U& ()-10 ULO0 UL0 UOBKBBBC@WCC K- KF9! 109% U& ()-3 " 10%
U& ()-310% U& ()-Y"10% U& ()-3s10% U& ()-3y910% U& ()- ~ 10%

U8 () - CC$D" DDDEAE K- KO! 10% U&' () - Y- 10% & () - Y+ 10% U& () -Y) 10% U& ()- Y’
10% U& ()- 196 10% U& () - FS#10% U& () - AEyEEEEEEEFi KO! 10% U& ()- @ 10%

U () - S10% & () -0 L0 U10 U "6 10% U& () -1 F4 10% U& ()-1210%

1 A method for separating a multi-phase mixture (50), into
at least one liquid phase (54) and one dry phase (52) with
a given dry matter concentration cgg

S using a decanting centrifuge (100) that includes
- an annular immersion disk (14) that is connected to 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
usaed to set the tank depth xr of the liquid phase that

15 rotates in the centrifuge drum (20),
using the following steps:
j) Start-up of the centrifuge drum (20) to a start-up drum
speed n;,;, and setting the tank depth x; to a start-up tank
depth X1/

20 k) Introducing the multi-phase mixture (50) into the
rotating centrifuge drum(20) ;
l) 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);
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5 characterized by the following steps
m) Specifying a tank depth tolerance range with a lower
tank depth xry and an upper tank depth Xy o;
n) Comparing the adjusted tank depth xy with the tank depth
tolerance range and continued carrying out of steps b) to
10 £) while the tank depth xy is within the tank depth
tolerance range;
p) Raising the centrifuge drum speed n; by a speed step
value An; at a tank depth x; that is smaller than the lower
tank depth xp,y, or lowering the centrifuge drum speed n; by
15 a speed step value An; at a tank depth x; that is greater
than the upper tank depth =xro;
q) Re-adjusting the tank depth x; corresponding to the dry
matter concentration crg in the drawn-off dry phase (52)
until it reaches a specified nominal dry matter
20 concentration cpg,o;
r) Comparing the re-adjusted tank depth x; with a specified
tank depth tolerance range and repeating steps f) to i) if
the tank depth x; violates the tank depth tolerance range

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



L& () - F&$10% U& ()-3! 10% U& () - FF10% U& ()-3 10% U& ()- 10% U& ()-310%

U& () - RRS@5zSSSYai K- KI 5:110% U& ()-13 10% U& ()-010% U& ()-F.- 10%

U& ()-Y, 10% U& ()-Y*10% U& ()-Fl (110% U& ()- %N TTTTTTTUi Ki 5: 1 10% U& () -
910% U& ()-10% U& ()-, 10% U& ()-10 ULO ULO U L9M 10% U& ()- 137" 10%
U8 () - UGUUUU Vj Wi K- K3 10% U& () -3 100/g,3J&() 3 10% U& () - 3s10%

U& ()-SFm'10% U& ()-, 10% U& ()- 10% U& () - VWVBWWANK K- KY+ 10% U& () - Y)

Ugcy(E ;J& x(T gog&éovr/ #%@ Wﬁ%)ﬁﬁ JOaQ,é l&anFé P e T

phase and the dry phase (54, 52).
2. A method as set forth in claim 1, characterized in that
a decanting centrifuge (100) is used with a liquor weir

5 (30) that consists of a weir plate (32) with at least one
opening for liquids and of a baffle plate (34) with a fixed
suppo¥£ 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 x; can be lowered by

10 increasing 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 xyu
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 g.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).

200 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).
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tolerance range (37) between a lower weir gap width xy,y and
an upper weir gap width x40 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 crg from the nominal dry matter concentration cps,1 is more
than 10%.
8. A method as set forth in claim 1, characterized in that
a decanting centrifuge is used with a ligquor weir that
includes at least one axially stretching U-shaped liquor
20 channel with inlet and outlet openings that are arranged
towards the outer outside 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
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characterized in that the maximum admissible and design-

SRS

1

o

dependent speed njz .. of the decanting centrifuge (100) is
selected as the start-up drum speed nj ;.

5 14. A method as set forth in one of the claims 1 to 12,
characterized in that the start-up drum speed nz,; is
selected as 0.5 to 0.7 times the maximum admissible and
design-dependent speed nj m.x ©f 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
speed njz nax.

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
revolutions 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:

200 - 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
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5 has an outside diameter that is smaller than the inside
diameter of the drum jacket (21);
- 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 xr of the liquid phase that rotates in
the centrifuge drum (20);
- A sensor device (200) for the measurement of the dry
matter concentration cps in the drawn-off dry phase (52);
15 and
- A weir control device (210) for controlling the tank
depth xy corresponding to the dry matter concentration cgg,
characterized by
- a speed control device (220) for controlling the drum
20 speed n; corresponding to the tank depth x; and to the dry
matter concentration cps, using a concentration signal

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

control signal input (224).
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(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 claim 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 pressure 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
Xr by the weir control davice (210) can be deactivated
until a specified dry matter concentration cpg 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 decanting 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.



