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Devi ce and nethod for separating a flow ng nmedi um
m xture into fractions The invention relates to a

waelewrogr6bor separating a flow ng nedi um m xt ur BCT/NL2002D50056

| east, t act i . Wi th differing nma S4
Devied A sasifgd FiscpRikfimta horing sl ARl R trhghions

m xture for separating. The invention also relates to

a method for separating a flow, ng nedium mxture into
The jpveptionstelatesdo pidgrics E1 seRaratmed Hewing mpedim MiyrRintaat least
o FHELBRRALA B ), e A DL RSB
flowimgimixsure for separatiag: The iriventionealsd redades td azmethod farisepsrating a

d/ or. . ticl ] . - ] WA
ron B 6 LR e S e B0
a gas/gas mxture, a gas/liquid m xture or aerosol, a
liquid/liquid, mxture, a gas/solid, mxture, a )
The sepgeationsb pitlewingangdiam rixture bas veryreriepphiciione st
mi is Bere' {Qﬂgrsﬁ)%q e bR BRh nfiitﬁ{ffetdfgﬂﬁd arld)6r BARGARY/b10%hs PhrtRles
owi ng nedium m xture 1s for instance known from
of mieron ousubaprirercsizs disgersetl in ateast on¢ Bawid vy gas; Exagplegars a
I ' d i ON.y: [ .
sas/Ea G e B ARO Guf 80P iR PRA Y pfRufd, o goyolia
mix#fe] A Giquil/@lid atixlird, be siRAanixurepRyvidbdrveith 9nd or more additional

relatjvely sinple, Large-scale use is made for this
fraciipfisp BaeSeRafPy elé% Hgwing imgdivp mixqurs i forinstance Sopadiimn g.
vaﬁ%@faﬁﬁﬁcaﬁ%ﬂ@bﬂﬁd&@ clRhnihg, }4d) S chhihg gn& ﬁ?&&eﬁ 'separation.

erence in mass density use is nade of chenical

Sepaaijern eftfrasgjonswith p grratdiffrsnes inatinle size gnd/ et eicgfdifference
. c g [ ; y
in g dhndity TR Aol LEAR AR ot i AL
prooeksesrfxlccal as lst‘tumjioatahﬁ gorteniig iy tliesellaaretficbt.esfsfglemongmth aa;m_aller

.eLusual, al so ]l ess .envi.ro ntally-frie . Sepa i ng
aifrate o s ApeisE e Bt SRR sosret BB RRUAL O
sepatdiiig tedhARRSS 5ut ak S¢MEntdr diRicetiri figaionNT etatily rvehen

mekes it necessary to nmake use of vol um nous |,
procegsing ggervolumgs of misdym mbHHeg. ehomural SRpaging technigres gie less
ecox@'ﬂ?{; B ufRilly 880 K30 ¥viloa Rl P gdte i Sephatn® fraétitis by means
IfTerences’ in mass density of the fractions for

of se;_@ptamtammqwsapm yidawhen pronessingaraer Yalwibes efgnedium

s XL U . I | Oy Qe :
mix(lit, e e GR4EY RS Ll s ol M s, amopg
othes tHifgsc expehsiye. Salotir puesetknows addhnelogy smjzes esei af theodiffeteaces

. desjred | el. in a,short ti . A, known device.of t

in g engi e FneHous SRR TssHRLER F Bet eangoree t e

mix@FORPERsing 18 HDAUR t6IRYALE th £ MRS Sr & 67 Qb Thi¥REINGiquS is
the Tormof a rotating assenbly of feed channels faor

not wsyally sufficiendy saleshive tp 1eabide arseparationsaliihe desired level inspehort

timef or the nmedi um m Xxture

A known device of the type stated in the preamble is described in NL 8700698. The
known device comprises rotating means in the form of a rotating assembly of feed
channels for rotating the flowing mixture for separating, a feed for the medium mixture
to be separated connecting to the rotating means, an outlet connecting to the rotating

means for discharging the fractions of the separated medium mixture. In a rotating feed
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to be separated connecting to the rotating neans, an
outl et connecting to the rotating neans for

wale@chgrogi ng the fractions of the separ at ed neRCTINL2007/050056

f eedchanngl 1h
chanfet She e o drithd AteE 3o SamATg I o R RS gutvana
towakdithe W@l thetbathsh th@ hedr frbﬁldhainkieﬁ the ifhientehafithe bentrifugal
l'ighter fraction unpder the |

fl . h
force; ghve resplipgin flémaéatwphé&mm of ﬁénq%ﬁwg t%wgf’é‘m Nk 8780698
is theli ARG nt%fus G QBY ’v@l? ?%S\ﬁé&o Wh%’leb? E6RRR N pRodddds more

Tt can e Used ativel'y | ow pressures,
slowht@mets;desnm ameeclegmty@@ tts: separatior iswisp capahle p6

desi r?bl e. The selectivity of the separation is also
impro¥emgite of i nprovenent. The present invention has for

its object to provide a device and nethod with which,

with limted i nvestnment, inter iat nd, t he
The gresgnit inyenfion hns grelﬁsmbﬁqt brprayide PgéY‘i‘% ﬁ%f @Fﬁ’g_if"v’awbﬂgﬂa
mmg?%'celdg?és s?xgéfﬁ th%f;‘ﬂl 3 p('sfb‘éﬁ %ﬁ%g&l fdft@{h 31%201; ?g Ced

fracticmsbﬁeﬂpwemmbéuwmimtrhem‘lwanmwdst ated in claim 1.
Provi ded according to the invention is a device of
whi ch at | east one of the feed channels is dinensi oned
The ﬁiﬁ@igiﬁdmbvi?fwfoﬁﬂﬂi pmpasewdﬁme of ﬂre: tgptsstaﬁg irbge @lﬁaﬁdjlé with
turbul ent flow there) The,. Re S nhunper jn.t
the gt a1 1 EGLP 4 AR PESORHEY Ly By T UL debisg AT Which
at ledd) 9? oﬂﬁé EellcRARICRAL Mm%n@i@h&f such @t AR0Medifif! hixnf® @R plays

preferab greater than 3000, and nost preferably

!gqta@aalé:rnt entSloeothemindhe Remqi@s xa@nbe@ats edh &caﬁifonﬂf%cd
ORI 5 A, S0 By 30 s

prefauﬁslp Igieaben than 3900] adasost peferdlile gsqatm dlszSOQQ{iamnsmngaiﬁ
S hi s necessar.i havi
teastqnpiat e gped shanagln it fven preeamcioniifions “hdhdndh AREIGRy
turbhlentOvPIsicdal@ théremtsulprisinglyosuhtsvas thit te Spesdcbfiseeiration can
turbulent flowin the feed chann{gfl S exgl tes secondalrt$¥of

mcnfaise)vw,thwﬁéhlé pecestarEnhavipgaadyeie sHeondhe separatpg GrRac
ﬂwJeszégtTm VL%:'e ltq E&?ﬂ%ﬁ%&:ﬁ&%ﬁ@i ﬁubﬂéhtsndwsln the
partlcu arI case r me m m xtures in which the

feedfmmlmcﬁ@rsemow@h@r@mhlsb impedermigration of the hegvier
ar t [ Li [ on

roci o o kgRMebf, T pledap U5 @ty

mixfuféenivhivh thafradtionrfof mpazrabmg apmbnsesj pqnaptes,canldan pgrticular solid

I h
Ptk v bR R AT i) 1 St A g e he

invelBéH\&in tl%r&ﬁté ﬁ@aﬁﬁ\éﬂ 9&116@1&1@{/ advagtagBoushetol sepaiteisach a
conprises solid &artlcl es of a dianeter vary‘?séﬁ from
meditso nEixtore Aaixine ta bosepraied in pastighlary pdvantaggeyspaongy with

the %ﬁ%ﬁ«:ﬁ %g%’dgﬁiﬁg 3 6RiMNRoh Bothftfel BIRIPAr@eSHPAbRERT VAFHhg

from about 0.1 to about 5 micron.

A preferred variant of the device according to the invention comprises feed channels
with singly-connected cross-section. In a first variant this is understood to mean that
each feed channel has a cross-section extending along practically the whole length

thereof which extends azimuthally around the rotation axis at an angle smaller than 360°
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wi th singly-connected cross-section. In a first
variant this is understood to nean that each feed
w@eb@nnglezhas a cross-section extendi ng al ong PCT/NL2007/050056
{ | Weir6tsx henss
such 51 ke bl % WA ReleTRBhet AP B ERBHLER
substantidllyeprevdnted. Bodsagoid vdriant 4 blaglamormdzdnfal crmsmcmn BN

U5 e oL Sl e Bt b5 roron i

undcgi
at anSnB [ YralleNRas B60% sutR it Sambihanfléw atkiliaigld geatet thaf860P to
that each feed channel extends azinuthally around_the

the rpigtion P isarbyantially preyapted inseash feed ohaspel, Juerein cach fosd
a0 oo B iU W,
therablﬁ,aﬂmém thehseparatioreia bouddeddn cidiah and aznmuﬂ'rab direisinsviraldtive to

t endi bst iy { I

the e RO A ABrS VA & FRED rontid SoraeBh TS it Si B

meah 8t @dch 30 ARG ERBhdsHizRahAlBNowR] thE kdtBtidadifis an angle
rotation axis, hi_a third variant a singly-connected

smallgr fan 3902 suchiihat ezigmbal flowcat ap angle greater han30R, 19 the gotation
I S
e e S A e
encloged &y aamgleewayt extenaling Substagédlytabortgthe mbioket length shereof| s
substantially prevented in each feed channel, wherein
each feed channel is enclosed by a single val |
Althevdieme higb&lof Séedrithhaidly/cadli® pndiple belehbsenlveitigh kvide ln_nits it

t hereof. Although the n nber of feed _channels can
is regameRdsi shats theedieh o et Pap adn il igectiop paounts to al least

5, sdcﬁ aofreRdRde 158 1dd®emawﬁ}€fer&iy draesdt 9@ aRlost préfefabH 4

direction amounts to at 1east 5, such as for i nstance
least1%9). The atderst 5 fas shpnnslsarefsraplygxtendadmoganufnegilypasallel to the
rotat%n%x ably at least 50. The at |least 5 feed channels

preferably extend al nost nmutually parallel to the

rotation axis. is notedthat |nthe context of the

i ST S EBIERII B R 5P SR

'meaﬁ helkast pz%ﬂ? BéfakAbpithefrhdtns Beh that atsi‘gmﬁbwlt ai;fﬁ:rms $n the

en3|ty t etvvofractlons[results

averagepnass dsrsyy o thediofrackonerestlist 2 eqmpleted 1 9%%??%@“9“ will be
dxﬁi%l%trbﬁ e n‘f?(a@mfe %E biresil drlR OR%BA bP{he(Huxhﬁ@ offiné!ftacBons

Ions for Separating, the lighter fraction
for sepdrating, gxedngbteafrausasmllsmgsatamlc@ﬂt sybstagtialheto the émes sideof

the rg{att ne t%t ﬁ%lw r r{%@g {,Qr‘ﬁ H}?@‘#e%h %gt%ﬁf)é xﬁlao t‘% H{go%eqtsﬁle

Q
lf’eas Sta € outer si
of the@btatiom A po%smmpbéemoam sepatation wihichainerepses dhd aptionbh foz luse

i ncrease e 0 ns for, use of .at | east .agne qf, th
of a Fagh SR DG EheafoRy TR e(h e gy isabie s Slpfed ) abfion
may/stif) lh@%\@ﬂara of dnd et BRI FAdtioh eba St s@;ﬁ&&tldhf (“B& 1ot her

un esired fraction even after separation (b

containatediwith angthgr finctions). fput the peesence of this piber fr ﬁ‘é“’lﬂr‘é sence
signfilcahtly snfePflan tHeqfldeRle bfShis undesired fraction in the original mixture.

The rotating separator in the form of a rotating assembly of feed channels has the

advantage that the average distance of the medium from a wall (in radial direction)
remains limited, whereby a desired degree of separation can be achieved in relatively

short time (this corresponding to a relatively limited length in axial direction of the
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significantly smaller than the presence of this
undesired fraction in the original mxture. The
WO ea0andTegl separator in the formof a rotating BESENNNI0Y/050056

ot P e BRIORRARULAR b SRR FR. b Bt e AT 0an e

procetisedc Theofiyw spaeds toshel appliedoeln hetwaried pr eptﬂnizbd actortbng tocthe

. af aration c be .achi eved in relative or.t t|
situafop e g SEn ein wherete 1 Ju s gk oF SR ione
chanB&hldetuFlent ShdffonsY85Ms 34 hﬂﬁn@@@@écﬂﬁr Bigh s@paration

conbi nation vvlthahlgh axi al speed, so that npre flow
efficiecy V\@fhﬁutb@lqmlmm)nenﬂ'h@ng reqwired s dlais puppse Gepihe ed

)

devi %nggl%ecagics %achWn &9«1191%& g?&gﬁﬁf?ﬁlﬁ)ﬁﬁﬁl%?déa% in
thedehircetﬂrg’m@brtlpeﬂm. one feed channel under turbul ent

conditions, results in an unexpectedly high separation

ef ficiency w thout volum nous equi pnrent being required

A defv% chilbé gi%ﬁ apé@en(smaﬁer fobs (W laGfhafidivdlakie) iftheanatium
npact wherein the nediumonly has to he

mixtureaaceied ﬂxrwge the@ﬁve@ unger hghfﬂ'cnrfsswér A@aefeme%@vb%meatrpf
e P ERRP N B ek 8 B85 9 T
the medhan nhbcgtkaeundpr pessurcto the feed Channeld, pmfwahlyrﬁma paésselee
whiciin SRo RIS aHERF 8 Sre i O et e e STURLGR"
amoRit@s atiesst 100 bAicThedVicefaritdting sepz&‘ﬁtﬁfrﬁiﬂ aymédiﬁm&mxture
pressure which can anpunt to at st 10, tﬁeg)h gllprmre

compyissf edish Werwfaclmreéwr@%ﬁuelhﬂea Hast
1am1ﬂ&'olnt@5cr td BfsubleMifSar FOW 15%1%&@&1&1%5&@{}@1&9901% n@mber Re

dium m xture conprises feed channels which are

mus@@m@ﬁbthmaw,mlﬂﬁelsfdeﬁn@dhﬂ he channels is
lam nar. In order to ensure lamnar flowin all feed
channel s the Reynol ds nunber Re nust be smaller than
20Be=wplhr,ein Re is defined by Re= wod /v, wherein W

is the average axial speed of the nedium m xture
through the feed channels, v represents the kinematic

whedirSwPR I the/avefagt BRiaNREEAIOT ik Xiedien aiitkuflthich ﬁh e feed channels,
hydraul i ¢ di ameter of the feed channel. Kdraullc

v repugsanis the kinamatisrviscasituRf thnmedingy mixtygeand Amlstth% ydraylice o
diamcr df ﬂge fbdiGen Sliﬁqn%fa‘aﬁc Afanfchs iCAaMEbyand S the

Cl rcunterence. he kinematic viscosity can be
calculated with v = mp wherein mis the dynamc

Vi 3:%%5&%, and p the density of the nedium m xture. The

with Ag the surface area of the cross-section of the channel and S the circumference.

The kinematic viscosity can be calculated with

v=p/p

wherein p is the dynamic viscosity and p the density of the medium mixture. The
invention is based on the surprising insight that a turbulent flow may prevail in at least

part of the feed channels without this having an adverse effect on the separation of the
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invention is based on the surprising insight that a
turbulent flow may prevail in at |east part of the
wo eadogisannel s wi thout this having an adverse BET/EL2000050056

.the s on.of. t he m m xture i t act ons
mediygnenSERE 1B PG ioh B G Engifl 2né Hledef Bc ke
chanfd) ¥ diflentidndd d?ﬁﬁérain?%&eélﬁ\%iﬁlﬁh BcH that 4\ ubktanigly tarbudnt h

that a substantiall'y turbul ent fI ow oﬁgurs herein

flow geqysy herpigswdernheteagisocesiranditions. Besause the Reynoldsymeg s
depeftiithihe pﬁ‘ﬁ@gg‘iﬁ GRordsErold &‘Eﬁ-ﬁeﬁr CRMARL 506:8%3 ak 5P Eﬁ‘eed Yo of the

Dreci sefy on the aversage axial speed di um
medimnxhixtee tltrouglghe fded chamdlscarammethe hy@mlhcodiamh@r dh of the feed

net dh of t f h | d
changefd), R e KEREE s < dihe RETHEPIITRRbER S PR sl
depel’)cﬁ Jrthe pﬁJcéé% cgﬁdﬁﬁ tH dﬁ]{k%sxﬁhﬁé?ﬁ&t? afRAd ohé 8RA )chareare

di nensi ons of | east one feed channel are
deterphéstesironi the bamwoﬁth%chmgx wediim hixterh 68d therpbasanprasess ur e

cond W%f %121 Cosl}? éx%g*sglsrﬁé?ﬁﬁs%ag%n&'ﬂy %%nw%r&&ése%a%ﬁﬁfbﬁ Ehdsen

OW Of  process ~condi t1ons
for thehies&e tf)ﬂrre thisevindow BeleteBnined tfbn sgivemnediunsmieurey Wened

far a nmsdlu i Xt t he Si of .th
dimepgigas of e ep 056 G e oA b5 SR AT B IFE HecRoP Y m
stated RENARONEIRIFRLAGIE Ridbla for the Reynol ds numoer For

gases the ordér of magnitude of mis 10"5 kg/(ns). At

atnDspherlc pressures the density of gases is about 1
o AL ] e 0 B
densithefgestsisiahottHekghmbserthatot ia of thy qwéﬂrrtqf Gi@nsmfdtﬂo m/s. e
i 5T R T Bt O AR
sepaa?tcﬁ n%né pftﬁ?ég{)c%n&ﬁﬂﬁanﬁhm&ﬂﬁﬁ dlmmhl@!sm eidsyn Avpractics IS?Ch

o_abo i in 0CEeSS WO Wi
that thg Repoqlftemnersis Sgnisaghy ik Toan 20U SALGRRORy AL 1
aboupi(ﬁfﬂ 1iPfhe WROWH s&ifafatiag procB8 wolWAI BEMI (RS orie£ &F HhgHiul® of 5

i nvention can be operated at nuch higher pressures

m/s aemcm. an theiogdes of magwitngh phi2 nype"ﬁlwiervmmcmémsﬁ@m igestion.
con O SR R A St 00 B AR GBAIPS i
knowmtﬁv&mswmh itheemédiam ayirtmne cfov instamse b pagmnduie|- Ilybmlughtges
t h d t
pressfip e fieastboheient WL B RRssOHE (e G S eg Eenty
chanB&CAREa BttfeaWHeh tRf prdddu® iinclasedodot Mstaineyibagshaunber

can hereby rise to a value of 10,000. At a_pressure of

kinem@is Wagosith earRopR pepmern festor of b smalles, andl the Reynpldsppumber
can &P&gtns; 002 090 85th HicY h@a pre EhiGe @m@ emaﬁgaeydm funbel €an

t1on can be O erated at such hi g pressures
rise twamahwtoftahmttmﬂ,@u@ md higheuTliedeyiasfaceordingde thecinugntiongan

be o g g’%ﬁ@hygﬁ p?q%\éﬂrgg\ﬁlgﬁ) ut? ﬁleetf'll'o‘i'lrgﬁﬁ(glvvfsu?f:f'acemf%hep HED CRdtmels

unnecessarily having to be enlarged for this purpose This enhances the separating
efficiency of the device. High pressures are usual in many practical applications,

including particle separation in the process industry and the oil and gas industry.

The feed channels of the rotating means of the device can have any desired form. It is

thus possible to have them run in a random curve in the lengthwise direction or,
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efficiency of the device. Hi gh pressures are usual in
many practical applications, including particle

W@ epangtseon in the process i ndustry and t he oi PCENU209850056

ustr The.fe hapnel s. of the rot n ans of
conv e iR L o Hacelo apseh Potetsrsy oF HednfHAEn,
plura[l@&fﬂf@écﬁcﬁaﬁnél@%l EEMRIALI BB fbrithed Hyadmglync(amremdlwmns Bsitioned
I e%hwl se di rectl on of, conversély, nake them al nost

substpntjpdlymutpgliyeasiel teothe r@@mwﬁtb«r ratfion; meanst lndhe knpwn
.l |

o, RISk TR

chanmal¢ maktl ryn phuast parhlidl @o the eotatidmaiio of mxdtonaheanhdf thm iamiobthe

case, e T AR (s e RETRBIIGU AR S Yl XS Shihe e

chanhe? 85h MBAGARE S (B#Ris Fotbe, a& k aR3htehlaPéddyihgib Qreﬁféﬂfil?] tHen

axis of rotation nmeans. is is not the case

feed ehympelrie the R!anetmqndlcalarlm @f ﬂw chprneb psisthischayiag i natticafarly
vl Bl 0 AN AR B g

is that, rcvbmenthefesdi ahhmuineiavxth an totie forimmearpangbep dlffaningrﬂo;n udro with

t he axis, this aV| articul
the iSRRI the, iR, iy B0 SOOI RNy 1 G&¥ce
accordfheas tiadifvéitioh iether¥@d !@Q cx‘i’t?db'l fifopefationahan @¥ RAowh Hévice.
feed channels with an axis form ng an angle b
differing fromzero with the rotati on axis of the

e had IREA EADIR RS ndficth®us KA RIS T WGPl BB P10

dy/L Isesatisfied) whcrain L mchheemtseohresmnvclheh«hogm aré thedwdraulic
diam 8P ot Vi Rl il B abdip b3s BEVRABE ot e 8% G
is satistied. allheﬂ.ptiﬁdﬁbt(g)h, memtﬁgex?ﬂ ogaatfiac gf ﬂaﬁ laSSehile' dgrﬁhgi &halmels
r | C | ter.o t ee C n . e .angl e
(e g Bt clpmenb B JPingethcle RARKGI A Wads S L <
particuldrlySthé SSbve et Ritasiat sARGe AR idpathtiap ?r&@ﬁr il tBéh &t be

the assenbly of feed channels (the rotating filter

noticegblydigmuptadnnaticuen ofthigh prgsspees ppdios insthp sasgrad smelikbarprebice
crossssg&ﬂm% JgoPﬁM 4/19&83&# 1:)?’ thb prf‘edﬁm Kﬁxﬁ}@il‘bf gelp%{:dtﬁlﬁr la are

he separating process w ot be
noti ceably disrupted, not even at h| gh pressures

For B YsEfosh g %ﬁ?fﬁé’ﬁ 37881k 10 R R e SR B e Hhrions
for sepaREng diffg as fath hfiposbibkl Ifjbesised) ih% mmeat:wmngtto it

desiraple to ve the mass, density of the fractions
inventigp cgléb"anat”fdﬁg %%@Mgge Freqas ﬁé@g&l%%ma?srdceaw yhigh

are sﬁlﬁ%dqﬁ Yioh€othE Ritatidinds [dnG atd WhERELL QispB AP sRERY iR

his purpose with means i nfluencing nassS density
flow dmctmn af thegnediam e bhd medns dnfluen¢ing nass density 6an fazanstancend

compfis€ plpafiGh s BRARSEE oL ARHORID S b GE T o7
température ot madxanmn‘rbe |dseezfsx¢b suithiranvere ahort i, for ansgnod by

applyg Y gnl e(g(?)gtllsll n coo er ?H’Ae Jou? &%&%&I)gntyizg or a turbine. Another option

is that the cooling is brought about by a cooling medium, which is for instance
expanded in a separate circulation system so as to be thus brought to the desired low
temperature level. The density of the fractions is affected by temperature decrease.
Particularly favourable effects can thus be achieved if the mixture consists of fractions
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tenperature of a nediumcan be decreased within a very
short tinme, for instance by applying an expansi on
weomes7eof the "joule thonson" type or a turbiPEI/NL2007/050056

. o i | i ht t b
winESIRE R (AP Bl B 4 BB e
one fﬁpmrmfewlﬂch andegdes  physichange@iuaso the t&%ﬁéxﬁﬁﬁe Ei88Rich that

totheé&elred | ow t enper %urelevel The density of
the phpses ot fagiions for gepases from grehantherd wheraby forinstance a
gas/P Qﬁﬁi InGhiRd, la)pab BNRHIMBRIE o?“x ﬁ%oﬁ@ﬂnh’iﬁ%r Qﬁtsﬁ‘c'ﬁhseved
he m Xture consists of ractl ONsSW t
phelpﬂmn ©f phase gbange®f agulsstapas ana sesult of emperaturgwhakgeiisiof d

stonef i on of which undergpes a
il § ety Blowrtehe®Pion. aFhoeiel PeotEbmdeC Hanidt i
sepdri’tiimﬂiyaﬁeﬁxs of tﬁehewflh?ﬁieh&l”iﬁlsfr@f ess@Ral & érdste diphhRrdifféefee
each ot her reb or instance a gas/liquid m xture,

betweep /@&Hoaefﬁf rﬁﬁzar@}fngatheudquwa;wuauw applicable to a mixture of
ﬁacﬁ@rﬁ%ﬁléﬂ are It sAAE @ﬁ%@g@? ikand ﬂ? rid/ 1)&I|re§ suchasa

substance as a res tenper a ange

dispexsed Hquid and gas/gas Inyxklmsw&m@wmhs of pdm:slbls; a;bplmumrs of the

AR5 O bty P BRI o BB o
ofmtw,siehyﬂrﬁtﬁngm cmumg efindtivel ganpame i, f or

separating; the device is equally applicable to a
m xture of fractions which are in the same phase (for

The ﬁmhmsd fefiiéstolal MG f8 ¥paFBife SHTWIAS nRdfiin ?ﬁitﬁfeqnto at
qui d and‘ﬁ&?s/ s m xtures). Some exarrpl es

leastpia@é'ralsrl@ma ing maspdensitn compsising thaprenessing stepe of: 149
suppgﬁ gﬁ ettt Rfixed R 1 f@i‘ yggﬁl‘ngg %Qa{ﬂlféé H)rtgt}o’n ééflrtg% ﬂ \tﬁlgl%g? Rhure

egassi ng of wat
for smparatingl in g@gﬁmmeaﬂs@rbwdm forthds pmpmtwlmnh abrapriseed wiaAting

sseb P TRl BERE B BFuSlel AR R B s
2000adshé wediatimpiiteiengs i BebspnAfBSEiBider TR 2Ad c; &%sgllljaé‘lglﬁggg at

suppl g grummxturefor separating, B
leastqge of ﬁ*&ﬁ Wﬁ aptiong; TRy rﬁ?tie?wéorcgvg tothe inaentien isjpreferably
rfd
pe ra{eatsaanhm QbR rp;my éhg F{%?{g%igpﬁﬁxﬁb%fgﬁe flow in at

nprlse a rotatlng asse ereln
leasttqﬁe fqrd whannek isrgreaserythasf 2300 carid) still mere prefatably grbater th@05000.

By nfffc b\ IR Eh Bl P o e BoLlRM 3 B0 o ik eH e e
above padl lmss of ﬂteedewmelaocbrdmg ¢o thie igventioh. | Fhel msthod tfrbd S

efer bl erfor t hat . dutin roceSS|ng step
perfgned i é%ﬁ@i”%‘g opdevigegiporind rogseing

stepsf cﬁﬁ @e chreied eht dthigh ﬁaésﬁfes bReWitRRverd BH’O@ ?éﬁdd dMinfe, for
z@ably greater than 5000. By rreans of the invénted

ins thaa Leeend, agbﬂély dmlesyiban @dl seoandl arsvem irelgethan 10 or
less @lsés ﬁhﬁﬁ&oﬂ@?‘ftfséﬁ% bﬁtﬁe mgﬁ,\s ,@ﬁegaoorlgl ng
caﬁ a

he 1 nventi on. e per
perfqr@leéaﬁ apressusofiat lqaistr lmgnfahd maepieferalbslyac lBai;tHé)Osbap deapthy

proce%ge%caﬁﬁ afldciated devices which are dimensioned such that they can contain

large volumes, are hereby rendered unnecessary.

The device according to the invention can in principle be applied for the separation of

all conceivable medium mixtures into at least two fractions. A preferred embodiment is
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steps can be carried out at high pressures and within
a very short period of tinme, for instance in |less than

waz@eogmeed; usually in less than 0.1 second or BUENL2G07/050056

chagRTk a8t off bl koiorPl ER SRR BB i altasee
achizved @ith tednadntal ddviash ﬂé@e@?ﬁtmnﬂff@uﬂ% Prefériddanixiry. at

| east 100 bar. Lengthy processes, with associated
devi ces Whl ch are di mensi oned such that they can

In a‘?%ﬁi gixéjﬂﬁ)ﬁ of SRS mérer 1? i to the device a
nneces ary

devi ce accor e Irnvention can
medlmnpmlxnm eineprizéengayppticles) ﬂfecavelage dfametar zdtof ovhiclf satikfies d > 2

abl e nmedi um xture to at
oo o ETTER o TEPIEPAI 1o Clider i pe ol aieh it fioas flovy
readhB@ithe 3¥alll F A5 feOd Ehanh @Gt HRMUoWRRREANS B Sefebfluliy HeGhBSence
The best results are achieved with the i nvented devi ce

of thg;oqcymingsgntrifigabforess. ‘This phasagieristie diameter can be seadily dgfined
by BESEI g RS RER0 RO Tl oy PRI AL,
advardages ateeshieyérbif aheeiialgaedd afthe partitlesfsatidfies d 25215 Idﬁf)d%eﬁ hds

0% ere 0o% Lepresents t adia ter. of
bee nfBlo? Pty HEF e ot RS e R preeifoncen B e Ve
witlidne tHieedessinglp rbeingab et udinun of tRAFp R Gf béiRERDL. WHRT

the influence of the occurfing centrifugal forces.

partglge e prERiE gy % partighe sire distributiontyaty tha aafeyd ayerags digmsier.
it 1stf&ﬁ1c§ﬂ%)b§ﬂ>l€% RSRBIMEQ khe s@.ﬁfe%@ﬁ@atmg SHPRAYRTh A %@e ?[ the
by cal cul ati on. Additional advantages are "achi eve
knownenefhogyrhere lemipar flow opeurs incthe feedwhpmyfelses d > 2.5
dpi 00% It has been found that particularly under
these conditions a rapid separation can be achi eved
The\meﬂmlaccoﬁlmg ta ﬁmaasamohyzaﬁ) i principle bé perfi@iretd vithin afvidde

ee.of se ar . When par les are pr nt ed
rangf LB T DGR SRR G FeRi e B B S the
proc¥edcagdRioflt &eRheden su&h that 4 REder Bio & ,&}b@lts% ACIBAL ¥he feed
al mpst the sane separating efﬂmqu as, in the case

changyel. flp a PriYiSWAT PReferisd applisafian phthe meathqd rofotion enved and trepiment
timd £26 SRR Bidsen sdcAGnATRHIR%REGR Bl hahel il § thWASDIHaP T
can in principle be per orne e range of
rot ati oR.speddédydf the rotati on means and of treatnent

o kR ST Wl e .1
and Pﬁ @Ebr@d&ﬁﬂ@ﬁiectﬁél‘y fheR&idih QAH Re h?dlﬁ{xﬁ‘d digfheRPBF i F dahafiel,

e nethod rotation speed and treatnent tine are
and pgoemalicr thaose in sgbla prefarred methad Wheren Quf €.f ad dviehein 6%) is
1ve. is the case that Wt < a.(L/d h) wherein Wis the
& Ptg’lyation speed, t represents the treatnent tinme in the
feed chagnelo.@kd,gnd dh represent respectively the

| ength and the hydraulic dianeter of the feed channel,
the separating process will generally proceed very effectively and not be noticeably

disrupted by internal circulations. It has been found that in methods wherein Q > Q,,
internal circulations adversely affect the process such that the increased yield from
separation of particles as a result of rotation more rapid than Q,; can be lost. The
rotation speed is therefore preferably chosen so as to be lower than 3. Since higher

rotation speeds result in higher material loads and more energy consumption, there are
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and a is smaller than 2. In such a preferred nethod
wherein W< Wr and wherein Wr is given by Wr =

w@2qozbefle21 )/t the separati ng process w || genePEl/NY2007/050056

roceed very effec .iv I

furthgq gquwp%e& P W’EeetPh ? fc% rﬁ%@d P}O\} hfe?) eélh Qunttoa

maxihgﬁﬁ of 2O TR RS prehanly A n’r%(ﬁnMﬁ lof (R} Mdﬂ&dds@rdf mubtairéforubly
a versely affec? the process such that the increased

applizd &fhereln @iis btwennal.d aml bf particles as a result of
rotation nore rapid than Wer can be lost. The rotation
speed is therefore preferably chosen so as to be | ower

The ﬁ@ﬂﬁd %phe&béiﬁalmwfw 'imﬁ@ﬁﬁé havirabRechsuties prdferred

I'gher material |oads and nore energy consunpti
applichtémeofhemathod satura gasris suenlied JURRSPIOLESSING StaP; 44 ?iPﬂ’@g an
addlt:g?hnea& b@%gstsin% QF% e@m&?rg}{g% Pgﬁxg W?%l)%i r%%nﬂ lf(?\fvexjeg? adla @Rilt @F m
expa@l§ion 05 tenjpeahee Bh'lrey ttepp50%Y ontess than -60°Cs wbellewm foacaons

d 1. t hod t f
N
at lefdt s&ﬂ%?anﬂmmﬁng@na&@ |w1ﬂ@lﬁcdn€an§inﬁ9dl figétios (fop fnstance CO, and

processi step during an additional process
HzS)sacre penarvéetg feom éheafmﬁlen of hﬁ%@caﬁ%&na dyring B@CP@%&?@ ‘ébs%éié
that ﬁ1§ J%%H ﬂ{ d?&: ﬁé Rt %% &n{aﬁﬂmﬁ{tﬂﬂ L&t bV Ferh SR is

ess an - he Tracti ons of

dlsclwgﬁdaiurmgtpwem@’\@)e 3} sp!gehe rprefcrmect nethpd tachpicalins |

|ns nce
recodeifle SRR ery ComHGReEn Ul Unydhid s AR scpamted toa
suffitieR€dxitdHt $n éd‘oﬁémicﬁﬁji Wﬁéﬁ&'eamimbﬂﬁ()m alcchysizpaariains gresent
fromthe fraction of hydrocarbons during processing
therdep B) such that the fraction of hydrocarbons with
the contam nants at |east partly renoved is di scharged

during processing step C. Using this preferred nethod
The methodiaod idevice acsordingetolthe inyenfion cap alse de yssd tafepAIRiEd

con ggz%aglettﬁnmixﬁgc&%ﬁ§?tﬁ ﬁpn'ﬂ&raﬁgﬁ @B%gf&‘?ns@mﬁl%ftﬁé whiPYapour

econom ca cost-effective manner fromthe
preséntdi aatarab gasor phedmavnbr frh@roas thercbfidByreqdiing thamiediam pixture

accordln e i.nvention can
for iGee a0t oRReRPE PP o eB8 sSHREed Groples. The
thus Tafmidadroglas are&ld&fke@&afeﬁ Mfroni) teavtieee cbﬁmmmtsan tivefeedi channels.
present i n natural %&Qr the heavier fra

Natralcaee 64 {13y bR 1AM EHIE R TERTFrTLgt B DesSibis Ak saee in
" ffRMhld foraed Petrochemical
the o%é%%é%%q%{}ifagﬁ%?%ﬁ ieﬂtg%g pa‘?%tggttﬁu%gﬁ%érned dr opl etﬁs are
produtien separated fromthe other constituents in the feed
channels. Natural gas can thus be dried in an
efficient manner. It is also possible, for instance in
The present invention will be further elucidated on the basis of the non-limitative

exemplary embodiments shown in the following figures. Herein:

figure 1 shows a schematic view of a device according to the invention,

figure 2 shows schematically the progression of the degree of separation in percent with
the normalized particle diameter, and

figure 3 shows a schematic view of an alternative embodiment variant of a multiple

separating device according to the invention.
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the case the heavier fraction is being separated, to
collect the thus fornmed petrochem cal product. The

W(p)mmsmmmzl nvention will be furt her eI uci dat ed BECIT/NDZ007/050056

i,S_of imtativ exe
Figunogtionin delbe 3P dbdting doniarbaigpLshef 10 Rl iFEA mayra
gas. ’ﬂh@@diﬁmﬁla&d ‘ghﬁﬁ/s@;ﬁphad deadc@ﬁhﬂgmvnal E)Oa fdee 2 under a
i nventijon, %ure shows schegggr cal

PressyFeol ég%nar& onh M) §Pl Bapand ighser{a .txﬁﬁcqﬁ Rreseire appunts for
ins ettla abO& 7305 dna%%xﬂa%r‘édu?é & rﬂbé‘lﬁa{ﬂr abdtid doP@ Uﬂ%n%%

OWs a schendtic vie an alternative enbodi ne
supphed assavcomdingzto mrrbwi Ipis ehfme:paleétm m@ou@ucfcmth dephdva graferred

. Fi.g d )

mettig fp A St ehes s Srdtarte PhmeAn Glceblng i it faphed, 2

The m sﬂ‘@h%(frcﬁﬁﬁedt §x<§1hiﬂgﬂr Bed a@é‘or&ﬁg o akirévg Pb @ ﬁﬂﬁ@lﬂe Palve
eed 2 under a pressure whi

by cc1 can vary. fro a?
4. The(gas supriiad appfgordinglerariow Rajis expanded by means oftyghleyatvg 4,
prefér{]\ﬁ ﬁpf‘é&r% wm%btégéq%ﬁ preQ0ft &F b‘éﬁﬁg&g 53nk 20 l?afr AP ﬁsult

or a e ‘gas supplied as according t
of tha sudslen fall i préssure dotemgetaturaofibe @a:nwdl falli(Fortingtanch ¢

conBl LB P b OB BRS

chan@é&spHab® WS gdsapoliatikgx s (RAgel) iScreatedasa reiuhgrms) ga/vaponur

it P GG OR8PS 6 A6 AAGIGG B MRSt BF ToRion Ry o

wheréBy e ﬁporﬁrc%fx@énﬁ&l a)éai‘n@t th§ srusso(w feedraﬁaﬁas 6'0P rétor PWRIch are
pressure of between and a result of the

remotesframrm fotationishafp.dios nreesw%ytnerh@emmﬁr and0 hap theddrematic
VISCO%B fﬁké u%a%iv?{% a\{r %&ﬁpec;f wh?b?gx F'Bﬁfeﬁbf"ﬁaggxluﬂrﬁ@ bf 160 s.

par actirons present In

Althouph ig arsapph-amgha tiehthemighRed) sppved @p thergasivapanr enisture 5 through

feca TG conioE cHERER MatP BB bt 0 R RR Bt vo usua

for ebSHoRdic péatich WlBgenbrally bt Rethe Qfdur bﬁﬁla Boitude @it Slay/s! (D@ the
vapour condenses &gar nst the si de fee% chan

basist Thopermial P RoaaomehE B meIcEr R LIeRb ARG 6 SHToSS: Such

that B8 %25&% 'lﬂbmna%%%ﬁné 16 BlesY 2060. Iﬁ'ﬂfé srabaﬁas?éfe&ed

vrscsrtyvo t he gas/vapour m xture 5 wll be in the
variapt feed chinnglsriiave d by u11<od1@mn@r of 2 myy, Hb@gﬁrrpqpon@ng toa

Reyx}ﬂ?(%ar b eggflﬂato Ehﬁ()(?(p ggg %Ean it Lo e%%%?ﬂm% 53113%1@%% Q’lﬂ)g@:!ﬁahlly

can 0sen
turblémaThd ¢dmiér£scd trkpuﬁieaﬁés rbtor Gug lrt;mddirenﬂets @ oncheisidatenicde

from e Ve HDraPo: Wi et dor whignea aidinmsf ol S Bk e
couee@a% hib8hs 10 R anBt Bhptiad by @r@ﬁthﬂ’%Gﬁﬁﬂtﬁr @ pabdd Oheskn

such that the Reynol ds nunber in channel g 6 anounts_ to
that the liquid<COpmud12S 5e disehasgrshas apeasdiag tegrow Pi. The gas leaving

rotor 7 thus has CO, and H;,S at least partly removed and leaves device 1 as according

to arrow P4 as cleaned gas. It is expressly stated that, while the use of a heat exchanger
3 and a throttle valve 4 is recommended, these components are not however essential to

the invention.

The particle material collected in the feed channels can be removed therefrom by

removing the rotating assembly of feed channels from its housing, subsequently
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vari ant feed channels 6 have a hydraulic dianeter of 2
mm this corresponding to a Reynolds nunber of about

wa ooowe2iThe f | ow in feed channel s 6 is therefPCBNL2007/050056

subst ant i al.l bul . The conden ed Vé)our l.eaves

cloargg G Yo-RLPTHE i Y drASH 8 wigh i Pheaned S akne BRIV
rotatinBla@dehlbly ¥fey@ clfarm@& el £§§begcleéﬂ4%ﬁ G siBPFnedestay during

i nstance of liquid CO a S, are collected ih a
operdiioni-fby SObigpfinghit &mm@mlb@ﬂow byrpaedicE saund vavesog a

prot AATE, Bl bt e bl B o p et Rl fesing yieh g o
anothied gageous dinligpuidiagdive? and H2S at | east partly renoved

and | eaves device 1 as according to arrow P4 as
cleaned gas. It is expressly stated that, while the

By eNsting fac&rgﬁﬁétto 5 GRRAGS that cﬁﬂﬁxg%p%&h@hb'sﬁbéfﬁlﬁ&iﬁy furbflent

recommended, these conmponents are not however
flow dssereated il fee«bchaneels ﬁmm—dcmndmt ang Yocation-depradentifuctuations

o o PO B e R ISR SR R

resulctha fraetion f:arﬁalbs t@behepmte@mawbs:gzag niolvymbnetmmg thendvcrage

path G RpOHND A B it e ost 115 Rathis atepmited By dgp average

axlalfsmu&hét@au&laﬁppﬁedi@éc&a&s&auﬁ oﬁﬂ\ﬁa&u as 4 feswe gegmeary
urlng operatlon - b ectln for instance to

centrifugi ferce produpsd by m& hghg ebmc%ﬂﬁ@@wce phees wilblen 4/
I d
premg%’yzgézzc'ih%gc g Hfagt?:?e \Sﬂ?&gﬁxe r E&"?“;eo é&lﬁ&?&mgq{s stay

or anot her
ina Mchﬂmel@sueh aparticly thﬁeﬁ)wlmndgrgcxas tds@ resulesfithocentifagal

oper ati on St ntlal tur nt flowis
force, ?éaé{;"gd“ﬁ%?f‘c?‘é‘é‘é‘ e&H%lﬁ?m& %"e‘?‘ Zﬁu@%‘iﬂ“%?n"&“"dmg to the
invertioBal substasteigtadlent flale isprésefNin dhanﬁemﬁs ittaa®eteypéoed dlat
wi |l occur ingddltlonto an averag tatlonérgy axi al

the collegiion gHiciency of particleswith diametss dpues Wil e lopisr gt instance

reductRRINR | 66b6 T8 Ko 86%?&@9 i Th¥ ‘i‘cﬂ@@h de{RHREhitNE ANEAAIRI
path correspondin he path in laminar flow. This

such {that b l4mingeflow praveds ipyfeadvharnely @ thereofi BipurgZeshawa the t he
posh A S Ne 8 D AP BRHED PEUin BUEES) 808 85 e

nommhmrﬁmnoﬁ dtamdmrl?& rvidcH, irethe contekt df thls apﬁumnomeé gefiR@0 %

T R M —

5 and@E hiéthge diBRERE 8) Ry WAL B8R ITacHidn &flﬁcﬁﬁibﬂatlaﬁfnai' fiew would
centrifugal force, a radl al displ acenment egqual to t he

be complotely sepasated Attha end of fegsbehannels 8. Tli average Gameier dpioow can
be ARG ABgrimSHR ARk manh ) fof Hotahip oty RE AR becks

can ction
conditions suofiribat adampar flovlizgeated in the Mt&bﬁﬂl’lﬁﬁ fide glsevpbdsitiveto

MECENTEREEE PR T

known device (laminar flow in feed channels 6), curve 23 shows the progression for the

device according to the invention (turbulent flow in feed channels 6). In contrast to what
might be expected, figure 2 shows that the degree of separation 20 is not noticeably less
than for laminar flow, despite the fact that the throughfeed speed can be higher. It is

moreover found that for particles smaller than about 0.5 dy;g9% and larger than 2.5 dpjoo%
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such that a lamnar flow prevails in feed channels 6
thereof. Figure 2 shows the progression of the degree
w@boosepment i on 20 (or collection efficiency) SBCT/NL2007/050056
gai ngt the nqrnalized fraction dianeter 2 1 ich, in
the qegce 05 RPaRALOR0fR e dgwr-* pecerding to the Wépv%aveaﬁ@ﬁ Alcthe
samé RVEIQs Br thORnAVEHAL& di aneter dp of the fraction for
separating of gas/vapour m xture 5 and the average
di anet er dpi oo% of this same fraction which in a

. | am.n £l ow _wou be conpl et el. e <) d
Figast S FRly RRAASReY B SR B alite SPRELI BBy f Hhe or
sepabtind & sippliebal Rxpding 6 atraw!Pi. iATies copling ofahnmixting ih aicooler

i nstance nodi fyipng the process conditions such that a

31, the v &p0lpd BUKRIES {evssioaduibine HeaspEerdiog 4 ABPY Fs)- AAljeg.
_ ; r; is

passg{%ftgrggg? ﬁi&t}h@ 3% ghzer @.M@, \{nhlﬂgm%? ggﬁ% er BiffeTBrcRin HRY mad

rve hows [

) ression for the known
density of the fdctionior sépacaiing rfldveatd achbemasics!ly shovauroating 3eparator

th i f th eVj i ! {
3. 8t BB, B e DB aEP SS ufe ie
34 atgﬁwtofc?ﬁg tofje@rdﬁlﬂ}g. gise&mdmf@mpg% iastandel atgwlda %i_@uid Ifrg‘lcbﬁon)
at the egr ee sSeparati.on S no Ooll Ccea
leavpsiQtating AFPAFAIPT § HFHEh ngF‘ES’(H,d O&E_l%tai 3 acFIding 1o AT P, The
seco§1§ HQLHH 18 REbnIPE RFaroder REbiAL 968Ad a Htatirhy d&g&@w 81 chtieding

at for particles smaller than about 0.5 dpi 00% and
ther¢ta, wieare o benewad Sepipating pradses taksgmbaceder the parpase ofsepgating as

L

fracidioasmlreadsi ypamateddn rthtingseparsiop a3 pteimaininkein the s@0nd biquid
which.a mixture for .separating.js supplied as
sractigh, st Eaolt R AOSS Cpiner wizh 31 ek SRS el o
sepakile BinGROTHE rotdting! fParBOY3T. Ole Siduitl HidtioR sépamed indroliting
turbi ne 32 as accaording to arrow P3 1. After passing
c

separiPiotglh cargied baek toheptrxchangeqlethrofiehin IR eonghit A8 &5

accoidihl & SREEPLn bRk IPRered@NAd LificRhct BEndat 86dn 31 Oty heat
separ at 1 ng, fflovvs to a schematically shown rotating

exchapga3a ter li@dd fraction eoming from the sesnoed rafatingmgparator 3¢ finstions

| ' t h 3
o TSR P BB o RPN B o
that in3tcad 0f the ecpld draction(Bd.)f ordastias e deeandefsactioh @0 4s)) the first
fracil (33 S BR.AnE TG GREOHIOT § bt A Pesubirelidiaq Feswed”

sepaddiiz Pedcebd BPinBehs AP feiflstance Qltarbinednshawa i thidfigure, and a
connecting thereto, where a renewed separating, process

rotatingcsepargios canregting therefiyvpish sorsreckioutist 14 fenevedreprghingof
alre&cﬁ/ Bhdr8 Bdctidhs QQ? o%tﬁcﬁﬁﬁ 280 H¥BiFRd BRYmEYe RV inbe
the Sane gaseous fraction as already separated in
successian i ng separator 33) remmining in the second liquid
fraction, which gas fraction then flows together with
the gaseous fraction already separated in the first
rotating separator 33. The liquid fraction separated
in rotating
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separator 37 is carried back to heat exchanger 3 1
through a return conduit 38 as according to arrow P36

W0 pooshogisel t o i ncrease the efficiency of heat eRCHADY®r/050056

31. i heat exchanger 3 1 the liquid fraction com ng
Claimgom t he second rotating separator 37 functions as
cool ant before it exits device 30 via an outlet 39 as
according to arrow P37. It is noted that instead of
1. t hBewdexfon seplaratingiadtowimg mediuor mjxiere into at leastswodradtions with
ractio t.he first fraction (P33) |eaving the

P34
dlffepaggﬂs% g‘ 8%’%‘?’8? "&3 can al so be subjected to a

- I ervating n@e@ﬂ.ﬁfrﬂh& ﬂﬂnﬁﬁéﬁﬁ&ﬁn?ﬂssﬁﬁmysoﬁﬁed ¢Hanhé16 fare@ting
turb| ne, not shown in this figure, and a rotating

1EBe dor S6paratiRg et o whi ch connect to outl et

34

-ca%f%g?ffrﬁﬁ%ﬁm{ﬁ“ B e R SRR B ol AR

suaskssi on. C ai ns 1. DeV| ce for separ ating a flow ng
xture in | east t CtJ on th

- o 14 SRt he 8 it Blping Biges 7 deREbing AL IR ohe oL

Inﬁhdii%nisfmeépaeaw@maamﬁxgnmenbl y of feed channel s

for rotating the flow ng_m xture for separatin

charpgterizedhin thagatieast Wﬁ ofithe fred chagels dpdimensigged %mﬁé'&t.%

medﬁlﬁlm&mqurgtazygf Siall Lﬁéht%w ErefPnnecting to the
rotating |sc argl ng at east one of the
fractions of the separated nmedi um m xture,

d
2 SO S0 M) o b B Lo B8 0t

changléls i diyiénsiored Baéinmki the Reyhaldsninsber tidreiwid freater than 2500,
Device as clained in claim1, characterized in that at
| east one of the feed channels is di mensi oned such

3. 1 hpbvitigs dRaxRa sl Slaiiy .rzbafar&aeﬁ@mnl tﬁaﬂ&tﬁléés%né $fahe 2200.
3. Device as clainmed In claim 2 , characterized _ in_that

changels isdimensioned shch thet the Beyealdymunter thergin ipgrentshban 3000,
that the Reynol ds nunber therein is greater than 3000.
4. Device as clained in any of the clains 1-3,

4. chBewct avdlziecd iilmathhe bIeimbslmehacmtpnkebm that hedevice

comgnsaegg{;;%rée %ggl‘% fé{ ﬂg’a ge #*%mm)é%tg{ee frf %sgl{ Ie?l > ;J rh gt

the pressure can armunt to at least 10 bar 6. Device

5. gfgglglgé gge (‘g%flf—‘prégﬁ%gfﬁ m flochargétgx%e%’ Ztﬁgt tlhg ptrepsgltlretcgg amount to

at least 10 bar.

r

D-

6. Device as claimed in claim 5, characterized in that the pressure can amount to
at least 100 bar.
7. Device as claimed in any of the foregoing claims, characterized in that at least

one fraction comprises solid particles.

8. Device as claimed in claim 7, characterized in that the diameter d of the solid

particles satisfies d > 2 dpi009 , Wherein dpiooy, represents the diameter of a particle
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at least 100 bar. 7. Device as clainmed in any of the
foregoing clains, characterized in that at |east one

w0 e@eodme conpri ses solid particles. 8. Devi cePEENL2007/050056
claimed in claim7, characterized in that, the di aneter

which iglaminar Sow renchesrthe wall of thetfeerk ghanne) atthe dgEpgeesn end
%ﬁﬁ]' ir009%0.I .di of a

ﬂlerpartla%:ljl}légv\ﬁl c%/"?er?? gﬁggﬁﬁgkwﬂgggﬁ%i he wal | of the
f eed channel at the downstream end thereof under the

I nfl uence of the pccyrrjn entrif fQr .19 .
9. podtaviEeas BmiiB SR Y harrlFized in AP el Gt o P solid
particl salisTRE  ©12.51d 9dos, {, Wbefeitt d,hoR @épréseh® Shesdibimbtet 6Fa Particle

.2.5 dpi 00% >wher el n dpi 00% represents the di ameter of
which ydpmingr Bowymeashes the walliof the feqdhanee] atbe dowastygam engk

I VBt t her eof under
ther{:(ﬁg]nlﬁ‘%f %{é’%@g&gf&t eeécggrggxg” nglhgggmo?l ugal forces. 10.

Device as clainmed i-n any of the foregoing clains,

characterized jn that at. | east pone feed channel )

10. ¢ e o SEiged P quE pL (R JaieECDE S o rhetelied 1o B fast
one fdBhaiie] BRGH sibfavtialll 1inb& prédrassicamaxhéaxié thefvdf forms an

rotation nmeans. 11. vice as clained in claim 10,
anglefawiile therptation axis ofthe ratpfiordneans. 3 i s chosen such that

b <10 dh /L is satisfied, wherein L and df, represent

respectively the length and the hydraulic dianeter of
11. t hdvaras chanditin.clal@. 10Deviractepiged inoshae theianglel 3ds whdskn such

characterized in that the angle 3 is chosen such that
that|§ < 1@ diglk. is patisGed; athergin bpnd dgreprpsenigespeeiiveleths dengthpdhe
' ' j into at least two fractions
hyd{/%hﬁﬁh%ﬁgf%g%ngﬁ%é erlfsi ty, conprising the processing
steps of: A) supplying a nmedium m xture for

separating,.B),. ' tatj f the.fl ow ng. m xt
12. { oSeoas Beinits i avn o PRrapteaed f BOF e Pl e sten
matﬁqg@gﬁgfgﬁggme&onpri se a rotating assenbly of feed
a

nnel s, and C) discharging at | east one of the
separated fractions, characterized in that during

[ t 4 . [ [ 1S ..
e T S L
diffsiipshayatdesdidyycdnprisitigathé pfocessingséeps MEt hod as clained in

clajm 13, ¢haracterjzed in. that during processing step
A) SEpPYHIS 2 Y‘)‘Pcﬁ%"‘m&?cﬁfa‘t’tﬂﬁe flowin at |east one

B) chffifle FRARAY tHeS1EHif@ hiktutd B sepaiifing iProtddhniiehng provided for
clainmed in claim14, characterized in that during
this mg’hwg cempiseR) rotating assembly of feed channels, and

C) discharging at least one of the separated fractions,
characterized in that during processing step B) the Reynolds number of the flow is

greater than 2000, and the medium mixture has a substantially turbulent flow.

14.  Method as claimed in claim 13, characterized in that during processing step B)

the Reynolds number of the flow in at least one feed channel is greater than 2500.

15. Method as claimed in claim 14, characterized in that during processing step B)

the Reynolds number of the flow in at least one feed channel is greater than 5000.
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t he Reynol ds nunber of the flowin at |east one feed
channel is greater than 5000.16. Method as clained in
wapgo7o9762he cl ai ns 13-15, characterized in thapCHNL200gG050056
processing step B) the pressure in the medi um m xture
for separating anmounts to at |east 10 bar. 17. Method
16. ashfelt}ﬁid%@ldnﬁe&in%x%ﬁﬁm cHRE 35115] bifidceRadd\ b @i
processing step B e pressure In the nmedi um m xture
procéssingstapdB kthé pgssnoinrthsmediuat mbémstfoxl@parbmm am@untvet dt behst
10 b3S claimed in any of the clains 13-17, characterized
¥n that at |east one of the fractions conprises solid
particles, the dianeter d of which satisfies d > 2

dpi 00% > vvher ein dpl oo% represents the d| aneter of a
17. panﬂeﬂd@smrew inglaimplion gharpetogized it thas durpg Haressige stepd)

‘F’u 91@%%%&@& nInJ?tﬁrede Wﬁﬁ%}ﬁ?ﬁ%ggﬁﬁ%‘ Wﬁa[r the

ence o € occurring ce forces.
thhod as clained in cIa|n118 characterlzed in that

t t th
o MfiRias el inadhaf B SR T RharBFR L b g anjeast
one ¢fthe ﬂ%tmn%@xhﬁh:ﬂzs dolid mefieles; Iﬁl«ﬁﬁ&ﬂét&r d bewilichRetisties 4> 2
particle which in |amnpar flow reache t he wal | f?f t he

dpio0fee AVRCESHR Aridste TeRreseS theglipmeterefa pasticle paichdn laminas flow e
reacﬁé%ftfr\]él\gﬂl‘f Sfﬂ’sf: fded& &ﬁ&v&&h@&o&meamfe&&e%eré&mﬁ&& th@fluence

as cl alrre In any of the clains 13-
of the peswtngedntrifygdl folees. for at | east one feed channel it
Is the case that Wt < a.(L/d h) wherein Wis the
rotati on speed, t represents the treatnent tine in the
19. f edfttloddan mhﬂxmed.m&HHimdjS cllzﬁﬁb&saad in ﬂﬁqneclbhsl ehy of the

| ength and I di a t f annel ,
fractigg CampANS e BAtIFa HhestiaBigt & pEhioh SEETiet deufid it
whel%ir?dpmo; erré‘sa%& AfetdRdnhAGb flapattiaé mthn Sdisiharalow Fsabhek the

hod as clainmed in claim?21, characterized in

wall pﬁgle fgeq chapas] attha downstzeam end thereof under the influence of the

occurring centrifugal forces.

20.  Method as claimed in any of the claims 13-19, characterized in that for at least
one feed channel it is the case that

Qr<al/dy)
wherein Q is the rotation speed, t represents the treatment time in the feed channel, L
and dy, represent respectively the length and the hydraulic diameter of the feed channel,
and o is smaller than 2.

21. Method as claimed in claim 20, characterized in that o is smaller than 1.

22. Method as claimed in claim 21, characterized in that o is between 0.5 and 1.



