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[0001] The invention relates to a full_ jacket helix-type centrifuge
according to the preanble of aim 1.1 [ 0002] Such a centrifuge is known
from German Pat ent Docunment DE 43 20 265 Al. The full jacket helix-type
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bet ween theamblelof@Mint he throttle disk can be changed by the rotation of
the threaded bush. As a result, the discharge cross-section changes for the
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the weir rotate along with the drumduring the
[0004] The change of the discharge cross-section causes a change of the fluid level in the

centrifugal drum, so that a continuous adjustment of this liquid level becomes possible by
displacing the throttle disk.

[0005] The displacing of the throttle disk in the axial direction can also be implemented in
that the throttle disk is linked on its outer circumference and is swivelled, which virtually
causes an axial displacement between throttle disk and the weir in the area of the weir.

[0006] The publication "Patent Abstracts of Japan", Number 11179236 A shows that
baffle plates can be assigned to a port, which provide the fluid discharging from the drum
with a swirl, whereby the occurring recoil effect is to be utilized for saving energy.

[0007] The construction according to German Patent Document DE 43 20 265 A1 has
been successful per se since it offers a solution to the problem occurring in the case of the
construction in German Patent Document DE 41 32 029 Al which is that the devices for
adjusting the overflow diameter on the weir rotate along with the drum during the
operation, which requires a relatively high-expenditure and cumbersome transfer of
actuating forces to the rotating centrifugal drum.

[0008] It is nevertheless desirable to create an additional adjusting possibility of the weir
of the full-jacket helix-type centrifuge to variable inflow capacities for different usage

purposes by means of simple devices. The invention aims to solve this problem.
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to the state of the art, since no throttling device with nozzles connected on the input side is

provided there, but only nozzles with an overflow opening on the output side. According
to the state of the art, it is hoped that, as a result of the nozzle, power will be saved and the
conditions at the solids discharge will be improved.

[00013] In a particularly advantageous manner, the nozzles are constructed to be
changeable in order to be able to carry out a preadjustment of the discharging fluid amount
in a simple manner; for example, in the event of strongly varying amounts of throughput.
It is another advantage of this measure that the exchange of the nozzles for other nozzles
with a different diameter provides a simple additional possibility of changing the control
characteristic and adjusting characteristic. "Nozzles" with blind holes (closed holes) can
also be used, whereby the number of nozzles and the characteristic can also be changed.

[00014] In this case, the nozzles are preferably connected behind the port, and the throttling
device, in turn, is connected behind the nozzles.

[00015] Preferably, the nozzle chamber also has a diameter which corresponds to the
diameter the outer edge of the port. As a result, very favorable flow conditions are

ensured in the nozzle chamber which largely or completely prevent an accumulation of
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discharging fluid from the full-jacket helix-type centrifuge, it is another advantage that,

when the openings of the nozzles are directed correspondingly inclined with respect to the
axis of symmetry, the fluid exiting from the nozzles reduces the driving power and energy
of the full-jacket helix-type centrifuge to be applied. This saving of energy is not
inconsiderable and can lead to a noticeable lowering of the power consumption of the full-
jacket helix-type centrifuge.

[00019] Relative to the rotating direction of the drum, the openings of the nozzles are
preferably directed to the rear in order to save energy.

[00020] Relative to a tangent in a plane perpendicular to the axis of rotation on the drum
surface, the openings of the nozzles are preferably directed such that they have an
inclination of between 0° and 30°. An inclination of 0° results in a maximal gain of
energy. Values larger than 0° and smaller than 30° can easily be implemented
constructively.

[00021] If a variant with a radial alignment of the nozzle openings is implemented, the

advantage of the saving of energy during the actuating of the drum is eliminated.
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[00028] Figure 2 has the purpose of illustrating the basic construction of a full-jacket helix-
type centrifuge.
[00029] Figure 2 shows a full-jacket helix-type centrifuge 1 having a drum 3 in which a

helix 5 is arranged. The drum 3 and the helix 5 each have an essentially cylindrical

section and a section which tapers conically here.

[00030] An axially extending centric inflow tube 7 is used for feeding the material to be
centrifuged by way of a distributor 9 into the centrifugal space 11 between the helix 5 and
the drum 3.

[00031] If, for example, a sludgy mush is guided into the centrifuge, coarser solid particles

are deposited on the drum wall. A fluid phase is formed farther toward the interior.
[00032] The helix 5 rotates at a slightly lower or higher speed than the drum 3 and delivers
the centrifuged solids toward the conical section out of the drum 3 to the solids discharge
13. In contrast, the fluid flows to the larger drum diameter at the rearward end of the
cylindrical section of the drum 3 is diverted there through or by way of a weir 15.
[00033] Figure 1 illustrates how such a weir 15 can be further developed according to the

invention.



[00026] Figure 2 is a schematic view of a known full jacket helix-type
centrifuge with a weir further devel oig)ed as an overflow, and [00027]
Figures 3 and 4 are diagrans for illustrating effects of the state of the
art and of the invention. [00028] Figure 2 has t he purpose of illustrating
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[00036] In the area or section adjoining the port e ring attachnent
25 has arputles2® s variable, for example, in the manners described in German Patent Document
DE 43 20 265 Al by means of different actuating devices (not shown here).

[00038] The distance between the throttle disk 31 and the outlet 29 is preferably changed
an the axial moving, particularly by an axial displacing (can also be implemented by a
swivelling) of the throttle disk 31 which stands still relative to the rotating drum 3. As an
alternative, it is also conceivable that the throttle disk 31 rotates along with the drum 3 in
the operation (not shown). However, this solution requires higher constructive
expenditures than the variant which does not rotate along.

[00039] The term "nozzle" is to be understood such that the bore 27 may have a diameter
which is constant or variable along the axial dimension of the opening. The nozzle 21
may also be constructed as a bore in the ring attachment 25; however, the screwing bodies

offer the advantage of the changeability and thus of the preadjustment of the discharge

quantity.
[00040] In the inner nozzle chamber 33, ribs (not shown here) may improve the delivery.
[00041] Through the nozzles 21, a basic quantity of fluid preadjusted depending on the

design and diameter of the openings of the changeable screwing bodies is diverted from
the drum 3. The optimal alignment of the nozzles 21 for a maximal saving of energy can

be determined by simple tests.



di ameter which corresponds to the outside dianeter of the port 17. The
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case of an arrangement farther toward the outside, so that they clog less rapidly. The

above-mentioned range represents a good compromise between the above-mentioned
effects.

[00046] As in German Patent Document DE 43 20 265 Al, a change of the discharge cross-
section by adjusting the distance between the throttle disk 31 and the outlet 29 causes a
change of the fluid level in the drum 3. In this case, particularly the fluid level FS in the
full-jacket helix-type centrifuge is precisely adjusted by means of the throttle disk 31.

[00047] The following applies in the case of the full-jacket helix-type centrifuge of Figure
2 to the discharging particle flow Q,, by way of the weir 15 with a diameter dy, the
circumferential speed Uy, at the weir diameter d,, amounting to:

P(Qw =px Qux U

[00048] In contrast, in the case of the invention, the largest portion of the volume flow at
the diameter d,, is diverted through the nozzles (volume flow Qp), and another partial flow
is diverted through the outlet 29 of a throttle disk 31.

[00049] If, as a result of the throttle disk 31, the fluid level in the chamber is held at the
weir diameter dy, the capacity as a result of the throughput fraction Qp, flowing off from

the nozzles 21 amounis to
P(Qp)=px Qo x Ul x A.



recommendabl e for regulating the level by way of the throttle disk 31.

[ 00043] When | ower capacities of, for gexanple, 200 nB8/h inflow are

i npl enented, a quantities of solids of, for exanple, 20 nB/h is obtained.
In the case of this quantity, a nozzle design for 110 nB/h as well as
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n 21 are o t dr citcunference. wever,. an.arrangenent farther
B e o B FieSs oA ) S SERal A LR OE e DS HOSBA o5 or
thei r opepitag d@ERNEBEU3A JWBYA b&ithaitdREzIEd aThd %&Rtvﬁﬁth LEERed thé fhrottle
arrangenment farther toward the outside, so that ey clog less rapidly. The

above- mendishAbdnd Grgleum eyiaslst 57 is egtenetl erothp Pontise thseolwentlowd is

above- nent | ef S. 46 i.n r NRN te cunent 43 20 265
A, a cha%ldé[%@%s n%}f"?e{(%l%sé ﬁé# g%g%F%%t@-%’538&%%H%‘§R§dfsﬁé?r%%qﬁlgeﬁﬁ nce
bet ween tlagpet tHeQiaplviddhi S khe3lhrgeh thel oure bR twhich BANERRd Betwiha Aigahttlé he
fluid lev in the drum3, |In this case, pIarticuI arly the fluid level FSin

| .

the ful |§1plééké@dﬁ1§|dmnwprel7c@ﬁpfﬂwg@ni3s pyesslydhe velumg dlowebespmes thes of

t he throt hS Karrohw 7] ' j ' the full
j acket heﬂ%—r’%ié ceneir&%)g%e‘lagﬁhﬁiah P iga\ﬁ%&%gﬂt eﬂhgﬁtslécﬁﬁglgg?%@g]grﬁé%l e flow
Q by wayweit. Sheultaaeouslss thei fidol depith ainestweithid the, dectdter draim; chanfsethentifade speed
U, at t ir dianeter d,, —anounti to:. P(Q) = p x Qv X U. [00048] In
cont r ast %V‘%ﬁ?‘?@gg%ré?w?ﬂéh‘?m%&{% &aﬂge?ré?%ést portion of the volume
f[oops®] the dinaairgd, Balel4Sshdind Shd hatiBl SHEBR vbiighe YRAZ Ve st thy AbAHIR 2! ow Qo)
and another partial flow is diverted through the outlet 29 of a throttle

di sk 31. Hewothgvolime few sisesewith an bicraabiag phelateptheasdi rekulBdf, the presfureiatdhé evel
in the chanber. ks held at .the . i i.ameter dw, the capacity as a result
of the ¢ nTGEOC Erece b ey Bl grERaT iy sOFerEAREL h e

this increases the control range at the decanter of the type of Figure 1 to twice the amount

in comparison to a decanter without nozzles 21 of the type of Figure 3.



t he nozzles 21 anmounts to P(QQ) = p x Qo X U2w x A 7 [00050] In the case
of a nozzle inclination angle between and 30, a clear power demand
reduction is conputed fromthis fornula. Ais a function of the dianeter
and of the shape of the cross-section of the nozzle 21, of the level in

t m and of: 1.5 S | e of the nozzle jet. The geonetry of the
c??s%g-déecti onsilcﬁ t %g}r?ggézﬁgg% may have an arbitrary design; thus, it
may be Helixdlypercestyifisgee or of a different shape. [00051] Figure 3 shows the
conditions in the case of a construction of the type of German Patent
Docunent,_ DE 43 20 265 Al vvi#hout nozzl es. The gap width s between the
throttl isk 31 and the dfumweir outlet 17 is entered on the X-axis; the
volunme flow V is entered on the Y-axis. For a gap wwdth X, a volunme flow V
1' is thaxeby obtained. Thes larger the gap width S, the |arger the vol une
flow which is diverted between the throttle disk 31 and the drumweir 17
out of the drum3. Inversely, the volune flow becones the |arger, the
narroweWﬂPWetuB%p width is adjusted between the throttle disk 31 and the
drum weir. Sinultaneously, the pool depth rises within the decanter drum
t hat i sgiffpgiopurface levelgnoved further toward the interior as the gap
decr eases. FOOOSZ] In contrast, Figure 4 shows the behavior of the vol une
flow V at the nozzles 21. Here, the volune flow rises with an increasing
pool degnkrifagalspacesult of thle pressure at the nozzle inflow present in the
fluid. Both effects are nutually superinposed. In practice, this increases
t he conaigallarreaor}ggligs't the degcanter of the type of Figure 1 to twice the
anount "Th nparison to a decanter w thout nozzles 21 of the type of
Figure 3. 8 [00053] List of Reference Nunbers Helix-type centrifugel drun8
hel i x5 wailrl ow tube7 distriblgor9

port 17
lid 19
nozzles 21
openings 23
ring attachment 25
openings 27
outlet 29
throttle disk 31
nozzle chamber 33

axis of symmetry and rotation S

fluid level FS



centrifugal spacell di scharge of solidsl3 weirl5 portl7 |idl9 nozzl es21
openi ngs23 ring attachnent 25 openi ngs27 outlet29 throttle disk31 nozzle
chanber33 axis of symmetry and rotation S fluid level FS 9 WO 03/064054
PCT/ EPO3/ 00776 CLAIMS: 1. Full jacket helix-type centrifuge having at

| east o ﬁﬁb@46§§> for divert'@gﬂﬂﬁhﬂpygéed fluid froma drum (3), which
ro

weir (1 as a port (17) to Fchat tling device, particularly a
throttle disk (31), is assigned whose distance fromthe port (17) is
vari abl e, ch@LadMé&:ized in that, in addition, at |east one nozzle (21)
rotating along with the drum(3) or nore nozzles is/are assigned to the

tlet of th Lfied, fluid. 2. Full  jacket helix-type centrifuge.
ggco(radi ﬁg to?'C]Cg'i?ﬁfbaf,i(gtch%}Pgé@Er?e?gg%%? wing qaty ?tg?féedy’@ﬂ'cﬁl_ss ,dtfyqu&g pl ane
per pendiasfied f1h@ A& aHm @;I@hicﬁ heir A97BALS pére )7) h‘?)}%&ﬁﬁ ?nﬁg@ggedévﬁ&m the

outer drumradius of 25 to 75% of the drum radi us. (
hel i x- t pavtcwanty  tirotle diskdd 1 isagsignedbwbossfdistareefrane tetipogt (¢ Vs vetiable,

charactgrized. ip.that .the..nozzles (21) have di anet er of . ypre t han, two
1 et iarde e i R if ARaof o Rt GrilnedBite i AR lnedvieg HeSormalo bt e
precedi m@recAcazI¥® is/are hssiget € iheamhtietofith@tlatined i@zl es (21) are connected
behind the port (17) and in that the
2. Full-jacket helix-type centrifuge according to Claim 1,
characterized by being designed such that, in a plane perpendicular to the drum axis, the

nozzles (21) have a distance from the outer drum radius of 25 to 75% of the drum radius.

3. Full-jacket helix-type centrifuge according to one of the preceding claims,
characterized in that the nozzles (21) have a diameter of more than two millimeters.

4. Full-jacket helix-type centrifuge according to one of the preceding claims,
characterized in that the nozzles (21) are connected behind the port (17) and in that the
throttling device (31) is, in turn, connected behind the nozzles (21).

5. Full-jacket helix-type centrifuge according to one of the preceding claims,

characterized in that the nozzles (21) are constructed to be changeable.

6. Full-jacket helix-type centrifuge according to Claim 5,

characterized in that the nozzles (21) are constructed as screwing bodies.

7. Full-jacket helix-type centrifuge according to one of the preceding claims,
characterized in that a plurality of nozzles (21) are distributed on the drum lid (19) or on a

component (19} attached to the drum lid.

8. Full-jacket helix-type centrifuge according to one of the preceding claims,
characterized in that the screwing bodies are screwed into openings (23) of a ring attachment
(25) at the lid (19) of the drum (3).



throttling device (31) is, in turn, connected behind the nozzles (21). 5.
Ful | jacket helix-type centrifuge accqrding to one of the preceding clains,
characterized in that the nozzles (21)~are constructed to be changeable. 6.
Ful | jacket helix-type centrifuge according to Caim5, characterized in
that the nozzles (21) are constructed as screwing bodies. 7. Full jacket
hel i x-type centrifuge according to one of the preceding clainms,

characteri zegl quﬁmet }&Ilpltypeadantﬂmgé adterdihE® c(r&b)fﬂaer;ﬁewd&igrdmmsed on the
drun1llag$q or .on conponent _ (19) attached to the drumlid. 8. Ful

j acket ”czﬁﬁénc,tbﬁt thernageleadé by sicnyrangedie 2onozde CiaEdiRl mPkrably
har act 3) of
o 1 ng. DrpEEly e W AGOMARIE Bd o B S L BIRTHEEL, bR RREN el 3 7

hel i x- t (33¢careaspondsig ¢heamnsidaldiageten oHthe ovérflolnetype pordig cl ai s,

characterized in that the nozzles (21) are arranged in a nozzle chanber
(33), preferably formed by the ring attachment (25), and in that the

i nsi de di anej@rp@f-jach@ HRRZATR & ut si de
di aneter of the OVé#f|OMFtyp port mx&ﬁﬁﬂ. %hé%??%?ﬁ&xﬁﬁgllx ?

centrif @tgeacwtz@d i that intet openings (ﬂﬁ)eofnhenmlesgar@mngsd ﬂusfhmthdlneedlamet&r ph t hat
i nl et gl %ﬁgﬁéﬂg g%)t he nozzles are arranged flush with the dianmeter of

t he noz ( 11. Full-jacket helix-type centrifuge according to
one of the preceding clains, characterized in that bores (27) of the
nozzles (21) are aI| ned at an angle with respect to the axis of rotation
(S) of the dHuniyjackethelixfynegenl emvndmtypeeéﬁﬂlemrm@g@gm@sm ng to one

of the t f t he
nozzl esa{a%%%‘i"az?%"&h?*e RS B EE o Rt Alted BaBER IR SR Birn o
t he drLﬂmsdﬂmﬁﬁmhKS]@mheﬂnM@th type centrlfuge accordlng to one of the

preceding clainms, characterized in that the openings (27) of the nozzles
(21) - relative to a tangent to the drum surface in a plane perpendicul ar

;(r)ldt 28 axi s pf. FRLptkQMeRE-tfiReAtiitiBe acBa¥meAB ohl 6F iHHdRBing clailaS! Ween zero
characterized in that the openings (27) of the nozzles (21) are directed backwards relative to

the rotating direction of the drum.

13. Full-jacket helix-type centrifuge according to one of the preceding claims,
characterized in that the openings (27) of the nozzles (21) - relative to a tangent to the drum
surface in a plane perpendicular to the axis of rotation of the drum - have an inclination of

between zero and 30°,

14. Full-jacket helix-type centrifuge according to one of the preceding claims,
characterized in that, relative to the outer wall of the drum (3), the openings (27) of the

nozzles (21) are directed radially toward the outside.

15. Full-jacket helix-type centrifuge according to one of the preceding claims,
characterized in that the ring attachment (25) has or forms an axial outlet (29) at its end
facing away from the port (21), the throttle disk (31) being connected on the output side of
the axial outlet (29).



14. Full-jacket helix-type centrifuge according to one of the preceding
clainms, characterized in that, rel atl\{e to the outer wall of the drum (3),
t he openings (27) of the nozzl es (2 11) are directed radially toward the
outside. 15. Full-jacket helix-type centrifuge according to one of the

precedi ng cl n tha he, r| n ttach 25) has or
forms an aX| nPuI iagpaé’%{“?ﬁe c%ﬁmf%%eaacc%)%i:i:l%ta V\g{;ﬁ}epﬁﬁe W@ > (21), the
throttl alamlménzealr) tHaetheglitaite detvadnakie thietledisRY8 1)sdndeh®butldt iED)ax vadiabddit | et
(29). 11 16. Full jacket he]ix-type centrifuge according to one of the

pr ecedi %%F’ﬁﬁlrfﬁovm&ﬂ&%ﬂaéw%’e@qxhaltdh?&’lact%eoﬁl‘ihmﬂﬁﬁ@]@ %&‘t(\%)an the throttle
disk (31) and the outlet (29) is variable by an axial noving, particularly
by an axial displacing, of the throttle disk (31). 17. Full jacket

hel i x-type cbﬁtFﬂlf—jagbetdmhm@enxgntﬂumcon‘dmgte one ef theiprgredingicaims,

charact rized,in.t is d mgléehd uch uﬂ&t the circ erent| speed of
the dr uffirasferized i, Bt it SFSigied e b i e el sPeRdr &ﬁ 4k§ on
anmount S ter dRh6tet HMe AR duliflg ﬂfe%ﬂerdt@ﬁ%ﬁ{ouh@'tb ﬁlotré'fziﬁla geR/Li fuge

according to one of the precedi ng clainms, characteri in that the
throttle disk (31) is constructed as a part V\/mch stands still relative to

the d 3 i t f th f 19. .Ful ket
el i x. type et Ei FgketRelB AR o5 el e rtiate pr S Bamg dngohs
char act elavagetized it that the R ottRIadK (3¢) Bicoksthudled dsS paeShich Sfafdh A1 R1aB96 to Whi ch

rotates along with the drumduring the operation of the centrifuge.
the drum (3) during the operation of the centrifuge.

19. Full-jacket helix-type centrifuge according to one of the preceding claims,
characterized in that the throttle disk (31} is constructed as a part which rotates along with the
drum during the operation of the centrifuge.



