SOLID-WALL CENTRIFUGE COMPRISING A WEIR PROVIDED WITH A
STATIONARY DEFLECTOR PLATE Embodiments of the present
invention relate to a solid- bowl centrifuge, particularly a solid bowl

saewrypPRacentifige A solid-bewlcentrfuge ohthg@beve-mentioped iy a
type is_known from European Patent Document EP 0 702 599 Bl and U.S,

STATP SN D ettt 1185 5987377 respectively. These two documents
disclose a solid-bowl screw-type centrifuge with a drum, having a weir
which is provided with a passage for draining a liquid phase separated in
the Crtnflgardrumt a HidtB = GigR Being™a6siyned o fife'pfassage, whidh -
bowlorifice plate is: gonstructed-as-a noniretating pasbwhase distance tethew-type

centQana e is variable, so that an adjustment of the liquid level n the
centri %al drum becomes possible by an axial adjustment of the orifice

plate sThe stationary osifice plaigdas:io disadvantageous: reffect oa theype is

method of operation of centrifugal drum. In, particular, there is no
N Ao TRAING et TREAFof he o basuiiy oG -5
Patethe drmularegap between “the Totating sveir and theystativsary liquid plateunents
disclgannylar gap.generates aflow resistance %'f‘é@‘éegr%%thea drum,
shorter the axial distance between the'weir and the orifice plate.
havipgwavercas theflow résistancyinefshsest fa gremesflgidpréssurdigining a

11 qureguitedhatthe.passage. whigh, leads to-a rise okihesiquidleyel inthe o1 0
. centrifugal drum.

disk being assigned to the passage, which orifice plate is
constructed as a non-rotating part whose distance to the
passage 1is varlable, so that an adjustment of the liquid level

in the centrifugal drum becomes possible by an axial

adjustment of the orifice plate.

The stationary orifice plate has no disadvantageous
effect on the methcd of operation of the centrifugal drum. In
particular, there 1is nc disadvantageous braking effect as a
result of the ligquilid passing through the annular gap between

the rotating weir and the stationary ligquid plate.

The annular gap generates a flow resistance which is the
greater, The shorter the axial distance between the weir and
the orifice plate. However, as the flow resistance increases,
a greater fluid pressure is reguired at the passage, which
leads to a rise of the liguid level 1in the centrifugal drum.
When the axial distance between the weir and the orifice plate

is



When the axial distance between the weir and the orifice plate is i
enlarged, the liquid level in the centrifugal drum will fall to a value caused
by the passage of the weir without such an orifice plate. This solution has
been very successful in practice because it can be implemented in a
enipgsleandidostlefattide heatmer by thesurgis debélopieriaigmy will
£a $QNstgIcliop yhieh is,staigngry duringghe oReration and. dpges POfEAA.
along with the drum without the necessity of transmitting adjusting forces
sugdicafotatind baftsiofathe centrifuge, and thereby advantageously makes
it possible to excellently control and/or regulate the separation or
clarification operation in the drum. From International Patent Document

WO TS5 SRAL PR MRvPEIGurded o TpeRicht tHe ARiaPractice
be adjustability of angxificaplaipcwiieh does:not iatpte: along anrgwhose

method of operation_corresponds to that of Eufopean Patent Document
ST ERFG 793 S0 B helvedd the! Baddite SSehgEBIThe dPimnd the
coptdficaiplatein dhatdhe Deifiee platenan pewiveled ima flapdype imanaed

about %pll}/o# bg%rlgq_ 3}1 its outer cgﬁ%mf rence. J{)é/hrge n Rf an actuatar,

d no at. o ] e necessit
O%?/ meang 614 ring groo@e, whichis called a "ring cuy:l)1 here, the fiow ~ ¥

of comditiend. tdt the pasgage: aregtofieroptimized deigust b bl this parts of
the centrifuge, and thereby advantageously makes it
possible to excellently control and/or regulate the

separation or clarification operation in the drum.

From International Patent Document WO 01/85349 AL,
it is known (Figure 3) to implement the axial _
adjustability of an orifice plate, which does not rotate
along and whose method of operation corresponds to that
of European Patent Document EP 0 702 599 Bl, between the
passage openings of the drum and the orifice plate in
that the orifice plate can be swiveled in a flap-type
manner about a pivot bearing at its outer circumference
by means of an actuator. By means of a ring groove,
which is called a “ring cup” there, the flow conditions
at the passage are to be optimized. Figure 1 of this
document also describes a variaﬁt in which a type of
cylindrical ring having a wall, which is oriented
parallel to the axis of rotation of the drum, is arranged
in the annular gap between a stationary housing wall and
the centrifuge 1id, adjustable apertures, through which
the drained liquid sprays directly radially to the

outside, being arranged in this ring.



document also describes a variant in which a type of cylindrical ring
having a wall, which is oriented parallel to the axis of rotation of the drum,
is arranged in the annular gap between a stationary housing wall and the

centtifuge lid. adiustable-aperures;threyghiwhich sthe drained bquidhy 1 a-powl
sprays directly radially to the outside, being arranged in this ring. -2

SCregpimaR PathtDddtifent 5 S'966°080 shotid'a sofid-boi skrew-type™ +°
orieseemrfugehioselliguid discharge from: theadrum igreriented radiallyitgithe  is
outside, where the liquid is collected in a type of annulus havin

A i ) an .
co LLgGi6t cirtlilar® crds&Section. G8fia Patétit Botlimaht DFElﬁélS?OG gegcuLar
crosalseshowsnliquid tisoharges:ditected: tadially torhe putside ffom théso shows

. __drum. German Patent Document DE 25 45%[alsg hows a plate behind
190y ity ORATSH VO ASBRorgS WHGHPIGIE 6ts S akh (T £he

rumdrum and deflects the discharging liquid virtually by 180 into the opposite
axial direction. US Patent Document US 20 83 899 shows a centrifuge
with a vertical axis of rotation without an orifice plate. French Patent
Déeuments FFR-20'57 Boouare R R0 54 722 eaél shew solicsbowks a plate

beniSEEWfype centrifuges with g fluid dﬁ‘f%ﬁ@& digected axially with,respect,; 5. o
to the axis of rotation, where emerging liquid can spray from a wall behind
rotathpoutietsBack ayhlh td-fhe dipym and deflects the discharging

liquid virtually by 180° intce the opposite axial direction.

US Patent Document US 20 83 899 shows a centrifuge with a

vertical axis of rotation without an orifice plate.

French Patent Documents FR 20 57 600 and FR 20 54 722
each show solid-bowl screw-type centrifuges with a fluid
discharge directed axially with respect to the axis of
rotation, where emerging ligquid can spray from a wall behind

the outlets back again to the drum.

In contrast to the state of the art according to the
above-mentioned type, as 1t 1s known from Furopean Patent
Document EP 0 702 589 Bl, embodiments of the present invention
seek to implement a more careful discharge of the liguild phase

from the welr in a simple manner.

Embodiments of the present invention seek to solve this

task.



In contrast to the state of the art according to the above-mentioned type,
as it is known from European Patent Document EP 0 702 599 B1,
embodiments of the present invention seek to implement a more careful

discharge of the,liquid,phase sfom, the.weir ip-a simple mannsic  invention,
Embodiments of the present invention seek to solve this task. 3 In
thergccdriance Wit &R aspectBf-thé pregent inferition” “there iSprovidedar v @
sol1i8olid-howkeanttifugep particylarly @, selid-hawtk serewstype eeatrifugeical drum
having a) a centrifugal drum rotatable about a horizontal axis of rotation,
rotapalhich Hasy \/\?ei%t‘amfaﬁﬁiﬁ@]a Iftgrcf oGt of i Eéritifugar drufi i es a
we 1 rwhieh weir has anpassageiwith at least ong ortmere passage opeENingsim, )
hi gn axial end region or drum lid, ch%rﬁacterize in gpat orl? in front of the
IS Hrumid outside fhe %%ﬁﬁﬁ‘géaal drum, & deflecior pla?e s a?r%néﬁéjtjt%hi%ﬁssage
openisrgfationangduringithe eperatiery and widens:atiedst i) sedtionsawayl zed in
£nat 1O 10 dpum, which deflecior plate has ay ineror acketwhosedigtance, .,
with respect to the axis of rotation is not constant but is widening or
a dednlarging; wheegin thessolidibowd eéntrifuigeis ichardoterizatbinithatianing the

oper3RNWAr gap;is formed befweenthe passade and an arlfice platg,outside iy,

the centrifugal drum or between the passage and another component,

whiciyhigle BhAdlap Hap 1§ prefdrably edmpletelyr éopartialystirroih@ed ovél tsance
withaxialdimension by the widening deflectorplate. 15 not constant but is
widening or enlarging; wherein the solid-bowl centrifuge is
characterized in that an annular gap 1s formed between the
passage and an orifice plate outside the centrifugal drum or
between the passage and another component, which annular gap
is preferably completely or partially surrounded over 1ts
axial dimension by the widening deflector plate.

In example embodiments, the deflector plate, which 1is
stationary during the operation, that 1is, dces not rotate
along with the drum, is arranged in front of the drum 1id
cutside the centrifugal drum - inside thea collecting chamber -
, which defleactor plate extends away from the drum 1id, widens
at least in sections and has at least one interior jacket, the
distance of the interior jacket from the axis of rotation not

being constant, but widening or enlarging.
g ' g g



In example embodiments, the deflector plate, which is stationary during
the operation, that is, does not rotate along with the drum, is arranged in
front of the drum lid outside the centrifugal drum - inside the collecting

chamber, which.deflector plate extends ayay from, the drimylid, widens.at o
least in sections and has at least one interior jacket, the distance of the

deflpiérot jacket frdm the axisof retetidf noP Wiy céiistant Bbut WidéErmig oF yre "
compBRIBFAING; 14 N example embogdiments. widening” means thattheiere, which
i deflector plate is no plane plate but a "sleeve-type" component with an ,
1S SRsRetiameteP Whith thangds r hére FRRIch s enfarddtf- afiedsdt dveransion
or thostiomefithe axiat dimensiom of e entise axiakdimensionpThe deflectorefore
plate therefore has‘f ds?fined axial dimension (as an extension of the axis
m

has & fotatidhof the drumy al Wil & an fiterfdt and exterior jacket the 3%+ ©F
rotadistance of then intedonjacket fromsthe axis of zrotation ¢ot beingoonstanterior

3aci 2yt being widened or eniaaed, In example embodiments. e widening ., . ¢
plate “preferably has an opening angle’'y with respect to a plane
rotagtendimgtperpendicalany tethie hxis df¢atatiow Dleftheé druraorf pacaiel

to the drum lid, which opening angle y is greater than 0 and smaller than

90. The widening deflector plate at the interior jacket therefore has an

angle of 0Byl withsespecine tie axisdi¢otation¢D) btheCding avlsich iplate
pref@%§$§§hqmééa@@§”5ﬂ@ﬁﬂ¥ﬂ1ggngle y with respect to a plane
extending perpendicularly to the axis of reotation D of the
drum or parallel to the drum 1id, which opening angle v is
greater than 0° and smaller than 90°. The widening deflector
plate at the intericr jacket thersefore has an angle of 90° -y
with respect to the axig of rotation (D) of the drum, which i=

greater than 0° and smaller than 90°.

In example empodiments, the deflector plate preferably
has such a shape or is arranged or integrated in the
arrangemeant such that the liguid first exits axlially to the

cutside from the

da



In example embodiments, the deflector plate preferably has such a shape
or is arranged or integrated in the arrangement such that the liquid first
exits axially to the outside from the 4a drum until it impacts on a wall or

drumPi@t& fremwhich it-sprays, esgentially radially tgthe eytside,the-liquid sprays
arriving on the widening deflector plate which prevents the exiting liquid
eSS@ﬂ%ﬁﬁ&%f@ctwj%ﬂd@mhpgenna% £WAR bR walls- SartickfaHy waisr 1ving  on

the Qrertgdparallet o the,axis of ratation ~af the collecting-chanber: sedhati quid
the development of noise is reduced in comparison to an arrangement

EromyiiHotEs detectSF Plate L exdPRpIE ehifodiments? theliqutd fifst exifé s -
partaxally r thatis, pasallet i@ the-axis of ratation ekthegsum:cifsora rthedramion -

. 1o the outside until it jmpacts on a wall by which it is directed esse tial(lg/. .
O SRy tothe bUSIdE-HIGrE: 1. ifibackion e wideHg Aafidbior alae -3¢ 1S
reduwhith preventsithe i exitingdiguiskfroaraerivingratthe drurhagainan deflector
tgxample embodiments, the widening geometry of the deflector plate has
several advantages. On the one hand, it permits a clear reduction of the
operating noise of the centrifuge because the liquid sprays no longer

dif%"“é@!%%ﬁ%l@e&HBH!?{IQ&P@”i%@'Vﬁ%‘O{ES“ theagfice.plate of s 511y -

another cormponent and the drum lid against walls of the collecting
thatcHambetrdin Is geflectedibyrar ahglewhiciptation of the drum - from

the drum to the ocutside until it impacts on a wall by which it
is directed essentially radially to the outside. Here, 1t
impacts on the widening deflector plate which prevents the

exiting liguid from arriving at the drum again.

In example embodiments, the widening geometry of the
deflector plate has several advantages. On the one hand, it
permits a clear reduction of the operating noise of the
centrifuge because the ligquid sprays no longer directly from
the annular gap particularly bstween the orifice plate or
another component and the drum 1id against walls of the
collecting chamber but is deflected by an angle which
corresponds to the opening angle of the deflector plate. As a
result, the liguid nc longer arrives perpendicularly on the
housing walls of the collecting chamber which clearly reduces
the development of noise. In view of the high number of
revolutions of, for example, 3,500 r.p.m., this is a

significant advantage in practice.

In example embodiments, because of the "softer" impacting

of a liquid jet on the walls of the collecting chamber, the



corresponds to the opening angle of the deflector plate. As a result, the
liquid no longer arrives perpendicularly on the housing walls of the
collecting chamber which clearly reduces the development of noise. In
foamView ofthe Righ number of sevolutions: of, for-examples 3,508 4:p-Ms thisi cn 2
_is a significant advantage in practice. In example embodiments, because
CenGghthe “softePdfpacting of a liquid jet on the walls of the collecting
chamber, the 5 foam formation is reduced in the case of products with a
tendency to foam. Another, advantage is a reductjon of the power ,
conSUmptior BYRE Hifallyfast daimkgerdm ﬂfe intéridrargs, consumption
by  padicubaslyavedy from ihe centtifugal dsem sorface. lnorexampleerior area,

- SmbodIments, an apnular gap is formed betwieen, the passage and an
P orifice plate dutside the cen rifugaP runT of between the passage and

another component, which annular gap guides the liquid radially to the

outside.and which,is, preferably completely.of partigly, suttoundegy g cen
wu?enlng deflector plate over'its axial dimension, so that the direct radial
the sprayingeofahelliguid phade oat af thiscannulas gap is preventéd.ifugal drum

or weRgalfically hare, the deflector plate has.an- advantageous eflegt because 1, »

it prevents that the exiting liquid again impacts on the drum. In example ,
gap empedifeiitscthé inside diameierlofthet deflektor plate prsferably isvhich is

prefl@fgeithan the outside diameter 1211y surrounded by the widening
deflector plate over 1ts axial dimension, so that the direct
radial spraying of the liguid phase out of this annular gap 1is
prevented. Specifically here, the deflector plate has an
advantagecus effect because 1t prevents that the exiting

liquid again impacts on the drum.

In example embodiments, the inside diameter of the
deflector plate preferably is larger than the outside diameter
on which the passage openings of the centrifugal drum are

arranged.

In example embodiments, preferably, the deflector plate
axially directly adjcins the passage openings, so that a
flowing-out of ligquid between the drum lid and the deflector
plate is prevented. In another advantageous variant,
proiections - sleeves or the like -, which axially overlap the

deflector plate, are provided at the passage openings.

All other initially described advantages of the

respective state of the art may be maintained.



on which the passage openings of the centrifugal drum are arranged. In
example embodiments, preferably, the deflector plate axially directly
adjoins the passage openings, so that a flowing-out of liquid between the

dgum g and fhe deflector, plate s pevenigd-lnAnofhar AdvantAgeoLs ryqq-

varlan?, pr&ectlons - sleeves orthe like -, which axially"overlap the
typedeflectorplate, aregprovided st siezpassage openings. All other initially

described advantages of the respective state of the art may be

maintained. 6 In example embodiments, the deflector plate has a ring-

type, eoARMNEWIlEPHTH. B5aPE In EREMPREEHDBIIRTENLS, thE opeRingnterior

J ackanglg of theinterief Jjacket of the defloclor-plaieipreisrably amouis o ween 5
between 5 and 45, particularly 10 to 30. Specifically by means of the
and hiter aﬁg"lé‘?éﬁ&éﬁ;ﬂrﬁcﬂerf&dv%%tage%ﬂ%‘Fégdifsac‘gw b&YachiiRd, oL the

1attRarticWarly a clgar minipizing of neisey Inexample gabodimentsithe can be
_opening angle of the deflector plate may be caonstant or may change over
achig¥aQial RimenSidntandiorinthé Thcliiftérehfal tireetion °th"Eample
embodiments, a multipart, particularly two- part construction of the
deflector plate is also conceivable in order to implement its widening
shape in a simple manner. Advantageous further developments are
canfainectdmpther exampld embodjmentse opening angle of  the

deflector plate may be constant or may change over its axial

dimension and/or in the circumferential direction.

In example embodiments, a multipart, particularly two-
part construction of the deflector plate is also concelvable

in crder te implement its widening shape in a simple manner.

Advantageous further developments are contained in other

example embodiments.

In the following, the invention will be described by

means of embodiments with reference to the drawing.

Figure 1 is a sectional view of the axlal end region of a
solid-bowl centrifuge according to the invention having a

deflector plate;

Figure 2 is an enlarged cut-out of Figure 1 with a
simplified representation of the flow conditions in the manner

cf an example;



In the following, the invention will be described by means of embodiments
with reference to the drawing. Figure 1 is a sectional view of the axial end
region of a solid-bowl centrifuge according to the invention having a
deflector plate; Figure 2 is an enlarged cut-out of Figure 1 with a :
simplHicgrepresemnatiorsefithidloniconditionsfin the manner efrah region
o £XaMple: hBIOUNLE 30,3 spetiongl vy gf fhe. 2l end redion fa
second solid-bow centrl?uge accoré:lng 16 the invention; Figure 4s an
inygrgéaeat-out of Figure 3 with a simplified representation of the flow
conditions in the manner of an example; Figure 5 is a sectional view of
the axial end region of a third solid-bowl centrifuge according to the
invenfib8WiFigures3 Aitheinaltessstiverhanhdr off faSianing the défidcter

s figte: and Figws Gisanseational Yew:gfdhe axial end segion of a third,
solid-bowl centrifuge according to the invention of Figure 3 with another

mafBRTative RBNAEABIP fstening the deflector plate. Figure 1 illustrates a
solid-bowl centrifuge having a rotatable centrifugal drum 1 with a

horizontal axis _of  rotation, which solid-bowl centrifuge is constructed as a
Figure 5 is a sectional view of the axial end region

of a third solid-bowl centrifuge according to the
invenEion of Figure 3 with an alternative manner of

fasteﬁing the deflector plate; and

Figure 6 is a sectional view of the axial end region
of a third solid-bowl centrifuge according to the
invention of Figure 3 with ancother alternative manner of

fastening the deflector plate.

Figure 1 illustrates a solid-bowl centrifuge having
a rotatable centrifugal drum 1 with a horizontal axis of
rotation, which solid-bowl centrifuge is constructed as a
solid-bowl screw-type centrifuge. A rotatable screw 2 is
also arranged in the centrifugal drum 1, a differential
rotational speed generally being maintained between the

centrifugal drum 1 and the screw 2 during the operation.

The centrifugal drum 1 is closed by an axial drum
lid 3 which is equipped with at least one weir 4 - fixed
or adjustable by means of shutters 13 - for draining a

liquid phase from the centrifugal drum.

The weir 4 comprises a passage with at least one or
more passage openings 5 in the drum lid as well as with

an orifice plate 6 arranged outside the centrifugal drum



solid-bowl! screw-type centrifuge. A rotatable screw 2 is also arranged in
the centrifugal drum 1, a differential rotational speed generally being
maintained between the centrifugal drum 1 and the screw 2 during the
operation. The centrifugal drum 1 is closed by an axial drum lid 3 which is
3 equippedrvittoét lelast paes vl ofixad 0 adjtistable by meansiefe plate
shytter - for. draining a liquid phase from the centrifugal drum. The
6 vvbeglr Z(L% Cg‘gjrsn?%ﬂ%gg %%péls%aae q%t?u at%e&ﬁﬁbr%%ersm%?é: pf?gfgteeoﬁé‘rﬁ Ads
distinitbe dhemdideaswalbasavith ahasificd plate Seerangad auttsidedbeage
o SAYHYERI S A 310 pnt ofihe passage, openings 2, which aufice, , 4
glate is constructed as a part w ich does no rcﬁateyglong &?rlng the
o hpekgtioreand Whoss diancefrerltiie Passager@peninysiEiis \Briab®Bis
cdiprBea coilahipf iaieckon 13, alips etiRiofudes agally fio ine
_drum lid 3. This can be implemented, for example, by means of sleeves
indRt e SafaRsise MRS BBy Meandl ariyer @ fsexondrshutter of
sexdifarant gianmetesThe ghanging ot the;axial distance between the
passage openings 5 and the orifice plate 6 can take place, for example,
by an axial movement by displacing or swiveling the orifice plate 6 in front

of thepassage Ppegings SHer exampledhymeans of actialors @ this

extent, the construction in principle corresponds to the
passadge cpenings 5 and the orifice plate 6 can take

place, for example, by an axial movement by displacing or
swiveling the orifice plate 6 in front of the passage

openings 5, for example, by means of actuators. To this
extent, the construction in principle corresponds to the

state of the art of the above-mentioned type.

In contrast to the state of the art, a deflector
plate (or “deflector sleeve”) 12 of a ring-type
construction is assigned to the orifice plate 6, which
deflector plate 12 here has a particularly advantageous
conical shape, the deflector plate 12 preferably covering
the ring gap 8 preferably over its entire length and

widening away from the passage openings 5.

The opening angle y of the interior jacket 7 of the
deflector plate 12 - see Figure 2 — relative to the
perpendicular line with respect to the axis of rotation D
of the drum or with respect to a plane E extending
parallel to the drum lid, preferably amounts to between 5
and 45°, particularly between 10° and 30°.

Preferably, the opening angle vy is constant over the

entire radial and axial dimension of the deflector plate



state of the art of the above-mentioned type. In contrast to the state of the
art, a deflector plate (or "deflector sleeve") 12 of a ring-type construction
is assigned to the orifice plate 6, which deflector plate 12 here has a

particularly advantageous conical shape, the deflector plate 12 preferably

12c0vefipgetheding gap 8 prafesably pyagits sutiredengtha@nd widening
away from the passage openings 5. The opening arg{lieg/ of the '%[erior
CBERSICYIthE - dEMITIEPIHRE2 - 88e EiGITES -TrBfdivé to tive <Y
perpendicular line with respect to the axis of rotation D of the drum or with
respect to a plane E extending parallel to the drum lid, preferably
amotint338 beffeer 84afd ﬁ%g&ﬁ%%ﬁ? b‘@gvel{gwel %ﬁ ?3%3.; gap 8 to
+ Hreferablydtheoapeniag anglelyfissepnistant oviethde Ehtiretradiab hatd@axid
dimension of the deflector plate -9 .12. However, it may also c
i %%95 t
@ djdanfgedc‘ﬁ %ﬁt?r%o%u}ély%%r gx%{?ﬁ:ﬁg,' atilzilébéinsc]S rE)lr?"l‘)K Sf'Loy 20. ingg ?héa
adiquidyflewingsout bf the ahrula@dp 8rtotthe owrside pfaces Gtself against

cop deflector plate 12, and is.defleclethby e atiep Jgsseptiplhppacks .
at”an angfe y smaller than 90 on the walls’9, 10 of a collecting chamber
drHli stimguridieg thiejorifice plétel fora deaining el liguid T @is @lsoriesults in
r 8RS JRAUGHINQT OISk dyting Me-0RHAIAN s on .

Especially a multipart, particularly a two-part
construction of the deflector plate 12 is also
conceivable in order to constructively implement the

widening shape of the deflector plate 12 in a simple

mannery.,

The optimized flow conditions are illustrated in

Figure 2.

Especially the optimized drainage from the annular
gap 8 is particularly easily visible while avoiding a
direct flowing-out of the liguid phase L in the radial
direction. The liquid therefore no longer impacts on the
wall 9 of the collecting chamber which extends
essentially parallel to the axis of rotation. The noise
development is thereby clearly reduced, which is a clear
advantage in view of the preferred - but not exclusive -
usage range at drum diameters of far more than 500 mm.
Noise limit values are more easily observed or reach only
at higher rotational speeds. Power losses are also
avoided if the liquid no longer impacts on the drum or

the bearing hub after having exited the latter.

-10-



Especially a multipart, particularly a two-part construction of the deflector
plate 12 is also conceivable in order to constructively implement the
widening shape of the deflector plate 12 in a simple manner. The
optimized flow conditions are illustrated in Figure 2. Especially the
optimizeddririanel from theearvitarigap 8ng particlatfylasig Jisieh
rRifilegvoiding p dirggt floyingsoul ofthe liguid,ahasa kdothe\g@didlambe
irection. The liquid therefore no longer impacts on the wall 9 of the
1collectiny-chgnsdeihhiesedios REsehmlIg phrded idirinGs of et -
rotation. The noise development is thereby clearly reduced, which is a
clear advantage in view of the preferred - but not exclusive - usage range

at drémidrieters dF i ERAMER BOOYhm: Noids it vate® ar-fhof
s Basilk ebseyved Or seachonlyaatihigherrotational speeds. Rawes lasses

are also avoided if the liquid no longer impacts on the drum or the
CHGERhYHebSE HavitlPettddfthé hatter. -10 In particular, the opening

angle is selected such that the wall 9 on the outside on the collecting

chamber 11 is not reathed directly hy the exji_ting Orod%gtégt. Atg%iral
casifgGEUTeRPof the detittior plat inifar © The &piral casing of
pLeptifegalpumipsyis 5 in the drum lid 3 but no orifice plate

6. On the contrary, the liguid flows directly against
anotggr component - here, a ring plate 14 in front of or
on a transmission housing 18 - which is constructed as a
part which does not rotate along during the operation.
The annular gap 8’, which is partially covered here
toward the outside by the deflector plate 12, is
constructed betwéen the drum 1id 3 and the additional

ring plate component 14.

Here, the flow conditions are optimized (see Figure
4) in a manner similar to Figure 2. The deflector plate
12 may also have a dimension which is larger than
illustrated in the figures relative to the axial length

of the annular gap 8.

The fastening of the deflector plate 12 preferably
advantageously made of metal plate or plates can take
place in different fashions; thus, by way of bolts 15 or
16 in an axial (Figure 1 and 3) or radial (Figure 4)
orientation, which extend from surrounding walls 9 or 10
to the deflector plate, or by means of a particularly
advantageous stabilizing plane ring 17 between the
exterior jacket of the deflector plate 12 and the wall 9

{(Figure 6).
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conceivable (not shown here). According to Figure 3, the weir comprises
the passage openings 5 in the drum lid 3 but no orifice plate 6. On the
contrary, the liquid flows directly against another component - here, a ring
plate 14 in front of or on a transmission housing 18 - which is constructed
as a part which does not rotate along during the operation. The annular
gap 8havhighrisrapstiRlhyrcoverec berea iawardribe ootside by the dettector
plate 12, is constructed between the drum lid 3 and the additional .rin
P3G 1 o G AR QOO S & St 2 (s Pt
ridknarmanpeesioslacio bigtua 2e The defleciarplate:d 2vmay adsbilyaviena
dimension which is larger than. illustrated in the figures, relatiye to E‘e axial
thl%nﬁ%ﬁr 0 nEheeng\:nri:uefgrlggartlp ngEe%aé%%n?llﬂ%%E?ﬁe ggﬁlé:cefoarfp ate % ©
nupieferably advdartagecsushp hadeicf metai plafesorpldtesacaratake lglace
wii 1differg&}}fcas iongt':thfs Q¥ v%qyr%febolts 15 or 16 in an axial (Figure 1
and %5"or radia ?Flgure 35‘:’1 orientation, which extend from surrounding
walls 9 or 10 to the deflector plate, or by means of a particularly
advantageous stabilizing plane ring 17 between the exterior jacket of the
deflector plate 12 and the wall 9 (Figure 6). -11
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The arrangement of the fastening bolts or of the fastening ring 17 in the
radial direction reduces the risk of its erosion because it is arranged
virtually in the turbulent region of the deflector plate 12. The number of
fastening bolts is variable and, as a rule, will amount to at least three. -12
ReReferarise NUmbeEsS : Centrifugal drum 1 Screw 2 Drum lid 3 Weir 4
Passage opening 5 Orifice 6 Interior jacket 7 Annular gap 8, 8 Walls 9,
10 Collecting chamber 11 Deflector plate 12 Weir 13 Ring plate 14 Bolt
Cers: i wiAg 19 Fansmission héusing 18 Projection 19 -13

Screw 2
Drum 1lid 3
Welr 4
Passage opening 5
Crifice 6
Interior jacket 7
Annular gap 8, 87
Walls 9, 10
Coli;;ting chamber 11
Deflector plate 12
Welr : 13
Ring plate 14
Bolt 15, 16
Ring 17
Transmission housing 18
Projection 19
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CLAIMS: 1. Solid-bowl centrifuge, particularly a solid-bowl screw-type
centrifuge, having a) a centrifugal drum rotatable about a horizontal axis
of rotation, b) which has a weir for draining a liquid out of the centrifugal
drum , c) which weir has a passage with at least one or more passage
openings in an axial end region or drum lid characterized in that d) in front
of the drum lid outside the centrifugal drum , a deflector plate is arranged
whidhLid Bthtionary during the operation and widens at least in sections
away from the drum , which deflector plate has an interior jacket whose
distance with respect to the axis of rotation is not constant but is

widehing SiogrilgrgneWhEreT HeL86Ia-b 3V tehtitige i/charaietdegovt

sdpdhatanannuat gar isfermed efween the passage and an orifice plate
~ outside™ the centrifugal drum or between the assa%l([e and another

compdner, WhithEhAuER b8 breferaliy LB EN Bt PErtidlly

ki rounded oyer its Axial dimensign by the widening deflector plate 2
Solid-bowl centrifuge according to Claim 1, ..
b) which has a weir for draining a-liquid out of

the centrifugal drum .

c) which weir has a passage with at least one or
‘more passage openings _in an axial end region or drum
lid '
characterized in that

d) in front of the drum lid outside the
centrifugal drum , a deflector plate - is arranged
which is stationary during the operation and widens at
least in sections away from the drun , which deflectox
plate has an interior jacket whose distance with
respect to the axis of rotation is not constant but is

widening or enlarging ;

wherein the solid-bowl centrifuge is characterized

in that an annular gap is fo;med
between the passage and an orifice plate outside
the centrifugal drum or between the passage and
ancther component, which annular gap is

preferably completely or partially surrounded over its

axial dimension by the widening deflector plate

2 Solid-bowl centrifuge according to Claim 1

characterized in that, on the interior jacket , the
widening deflector plate has an opening angle y with

respect to a plane extending perpendicular to the

- 14 -



characterized in that, on the interior jacket the widening deflector plate

has an opening angle y with respect to a plane extending perpendicular

to the -14 axis of rotation of the drum or parallel to the drum lid , which
sopening angleayt iscgreater than Oras sipalier drap90313alid-bewk he drum
cecrlwtrifuge a cogt;igin to one of the preceding claims, characterized in that
hhé deflebto“fc}bjr HERAiRG- §PE; Contcay Wid&RhGshbpa 4 Solig@howl
scentifegetacenrding to one of the preceding claims, characterized in that
the liquid first flows axially to the outside from the drum until it impacts on

a wall or plate, from which it essentially sprays radially to the outside,
impacting upob ithe witdaning deflegtorplate- whieh peevestsihe exitingh e

qug(i:d ggrrp aréivian directly radially on the wall(s) of the collecting
pclﬁan%er, % t]ﬁa se’development of noise is reduced. 5 Solid-bowl

afentrfuyeaccerting to-hae of the peethdingaotaimiss chatacterizediinghat

é\g widening deflectar plate on the interior jacket has an angle of 90 -y
i?he'reggéchctge{ d a‘fé%%&%oﬁ%?&%‘drum, which angle is greater
‘than 0' or smaller than 90. '

4 Solid-bowl centrifuge according to one of the
preceding claims,
charatterized in that the liquid first flows axially to
the outside f:om the drum until it impacts on a wall or
plate, from which it essentially sprays radially to the
outside, impacting upon the widening deflector plate
which prevents the exiting liquid from arriving directly
radially on the wall(s) of the ‘collecting chamber, so

that the development of noise is reduced.

> Solid-bowl centrifuge according to one of the

preceding claims,

characterized in that the widening deflector plate

on the interior jacket has an angle of 90° -y with
respect to the axis of rotation of the drum, which

angle is greater than 0° or smaller than 90°.

6 Solid-bowl centtifugé according to one of the
ptebeding claims,
characterized in that the smallest inside diameter of the
deflector plate is larger than the outside diameter

on  which the passage openings are arranged.

-7 Solid-bowl centrifuge according to one of the

preceding clainms,

;
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6 Solid-bowl centrifuge according to one of the preceding claims,
characterized in that the smallest inside diameter of the deflector plate is
larger than the outside diameter on which the passage openings are
arranged. 7 Solid-bowl centrifuge according to one of the preceding

cuams;u&@rmcmzemtratéh@g%fie@p&@cp&atg@@lyagkrs%%adioins
the passage openings 8 Solid-bowl centrifuge according to one of the
Wreteling ASints: thardtte RARIR IRt Brdjetdsn , which protrudes

axially from the drum lid, is formed at the passage openings , the

deflector plate axially overlapping this projection . it 9 Solid-bowl

centrifug® actbrAing T8 bnEDt the ‘Pratedivg Caris TharadBhz&d in-that
pthecepeining anglen(y) of the deflector plate is between S and 45.
C;L}(])Solidt-bov,vl c%{wtr_ifuge according to one of the preceding claims,

hdracterizad 17 that theBpeRing -G 8k the deflettbrflaeigtrudes
abetwiebn irand 8Be 1dSatidibow cestrifugeaccosdingie ops:nfihe

r ing claim
o%gﬁggggC61,&the deflector plate axially

overlapping this projection

2 Solid-bowl centrifuge according to one of the
preceding clainms,
characterized in that the opening angle (y) of the

deflector plate is between 5 and 45°.

1080lid-bowl centrifuge according to one of the

preceding clains,
characterized in that the opening angle (y)) of the
deflector plate is between 10 and 30°.

11 50lid-bowl centrifuge according to one of the

preceding claims,
characterized in that the opening angle (y) of the

deflector plate is constant.

12 501lid-bowl centrifuge according to one of the

preceding claims,
characterized in that the opening angle (y} of the
deflector plate changes over its axial dimension

and/or in the circumferential direction.

13 s0lid-bowl centrifuge according to one of the

preceding claims,
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characterized in that the opening angle (y) of the deflector plate is
constant. 12Solid-bow! centrifuge according to one of the preceding
claims, characterized in that the opening angle (y) of the deflector plate
changes over its axial dimension and/or in the circumferential direction.
13 Solid bowl centrifuge according to one of the preceding claims, -16

adharactedzad: prithah thehepening:angle fy)f the defleclor platewghanges

Cfop mu}qg}sly 051 sggdenly, pg];[icularlg Is enlarged, over the axial course of
& dé r

ectorplate: 14Solid-SoW ERRt I TTE acdOIanG 18 ore ortfgenty.

rpreteding xidimsi chanatteriged py auatltipars, pattialladyiwewants the
Jg@;ti%r %%vrel%qrggnt of the deflector plate 15 Solid-bowl centrifuge
according to one of the préceding claims, characterized in that the
distance between the passage and the orifice plate is variable.

16Solid-bgwl eftrci{gge according to one of the_ preceding claims,
characterize gyﬁ urther decveeﬁ‘oprrﬁenl% %aasco(fldﬁ%&\}v}“lg 156ne ot the
preceding claims,

characterized by a multipart, particularly two-part
further development of the deflecter plate

-

1530l1lid-bowl centrifuge according to one of the
preceding claims,
characterized in that the distance between the passage

and the orifice plate is variable.

16 350lid-bowl éentrifuge according - to one of the
preceding claims,
characterized by a.furthEr development as a solid-bowl
screw~type centrifuge having a rotatable screw

arranged in the centrifugal drum

1780lid-bowl centrifuge according to one of the
preceding claims, |
characterized in that the deflector plate is
fastened to a surrounding wall by way of bolts

in an axial orientation.

l8Solid-bowl centrifuge according to one of the
preceding claims,
characterized in that the deflector plate is
fastened to a surrounding wall by way of bolts

in a radial orientation.
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screw-type centrifuge having a rotatable screw arranged in the centrifugal
drum 17Solid-bowl centrifuge according to one of the preceding claims,
characterized in that the deflector plate is fastened to a surrounding wall
by way of bolts in an axial orientation. i$Solid-bowl centrifuge according

to one of the preceding claims, characterized in that the deflector plate is
fastened to & geﬁfédn&ﬁg%van@ytwéﬁ@gboltsammaaﬁgl arierdatom £17he
&@@ggib@'vl&gmmgge according to one of the preceding claims,
characterized in that the deflector plate is fastened to a surrounding wall
ﬁya@§qﬁ%fﬁﬁ?dlgn that the deflector plate is

fastened to a surrounding wall by way of a ring



