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ROTOR FOR CENTRI FUGAL SEPARATOR W TH SOUND DAMPI NG
The present invention concerns a rotor for a centrifugal _
This.rotor is arranged to rotate during 5 operation around a rotational

PCT/ SE96/ 01463

RADI AL OPENI NGS
separator.

axis in a space in the centrifugal separator in contact along its
outside with 0973?1&@5 present in the space. Inside itsq,lc_\fl;\ﬁ‘mﬁ“&otor
forms at | east one chanber and at | east one passage, I'ch wth

central axis extends radially outwardly 10 ;fromthe chanber to the

outside of the rotor and connects the chanber with the space outside
the rotor. . The cha d the passage_are arranged to normally
intermttently duri ngnﬁl&kﬁiﬁ FIRAL ¢ %ﬁﬁ’ﬂ%%ﬁﬂ’"ﬁywlﬂ; conponent
separated in the rot In order not to have the chanber and the
passage cl ogged and not to have the through-flow ng separated
conmponent causThg present accaptiabl @nsents @f rotwr Eorf deadyifigal
erosion, the chambersgdathe. %§§%o&&§%§‘¥aﬁg‘éﬁo£§ Reafl qurfpn

centri fugal sepag at or serh ¥ : |al %otatmnaf ) s in a space 5L tl¥ obtai n by
an expensive dis mi THE@GE TR

centrifugal separator in contact along its outside with

a gas present in the space. Inside itself the rotor

forms at least one chamber and at least one

passage,

which with a central axis extends radially outwardly
10 from the chamber to the outside of the rotor and

connects the chamber with the space outside
The chamber and the passage are arranged to

the rotor.
normally

intermittently during operation be through-flown by a

component separated in the rotor.
15

In order not to have the chamber and the passage clogged

and not to have the through-flowing separated component

causing a non-acceptable wear of the rotor body by

erogion, the chamber and the passage in many rotors of

20 known centrifugal separators have a complicated shape,

which they obtain by an expensive disc mill

cutting

operation on both the inside and the outside of the

rotor body.

25 During operation rotors of this kind furthermore

generate sound, which in many cases exceeds

the sound

level which can be accepted. This is particularly the
case for rotors, which rotate at a relatively high

30

35

number of revolutions. An often significant part of the
occurrent sound is generated in chambers and passages of
said kind. This sound is excited by the gas, usually in
the form of air, which is located in the space, when
during operation of the rotor, it passes the openings
towards the space of the passages. The frequencies of
the generated sound, the pressure waves, is controlled
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operation on both the inside and the outside of the rotor body. 25

During operation rotors of this kind furthernore gener ate sound, which
in many cases exceeds the sound | evel which can be accepted. This is
particularly the case for rotors, which rotate at a relatively high
nunber of revolutions. An often significant part of the 30 occurrent
sound is generated in chanbers and passages of said kind. This sound
is excited by YR¥WEHL  ysually in the form of air, RFNEERY4E | ocated in
t he space, when during operation of the rotor, it passes the openings
towards the space of the passages. The frequencies of 35 t he generated
sound, the pressure waves, is controlled WO 97/ 18900

PCT/ SE96/ 01463 2 by the geonetric

shape and di nensi oty &be tgpomebsithehanpmand dimeppionsaef dpeschamber and

the passages.

In DE 1 298 449 a simpler design of passages of this

5 kind in a centrifugal separator is shown. In the rotor
known hereby a number of passages in the shape of
circular cylindrical holes, which are distributed around
the rotational axis and radially directed, connects a
chamber, which is formed inside the rotor and surrounds

10 the rotational axis, with the space outside the rotor.
By designing the chamber and the passages in this manner
the manufacturing cost can be reduced considerably.

However, it is very easy for gas, which is located in

15 circular cylindrical holes of this kind, to be excited
in the same manner as the gas in an organ pipe by a gas,
passing by the opening of the hole and be set in
oscillation and thereby generate sound at a certain
freguency.

20
The object of the present invention is to accomplish a
rotor of the kind initially described at low manufac-
turing costs for a centrifugal separator having a
chamber and at least one passage, which are so designed

25 that a separated component can flow through the same
without a risk of clogging oxr wear and so that gas,
which during operation is located in the chamber and the
passage, is not set in oscillation and generates sound.

30 This is accomplished by the present invention by
designing the passage with a radially outer portion,
which extends radially inwardly from the outside of the
rotor, and which perpendicular to the central axis of
the passage has a cross-section, which in a plane

35 perpendicular to the rotation axis through the central
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In DE 1 298 449 a sinpler design of passages of this 5 kind in a

centrifugal separator is shown. In the rotor known hereby a nunber of
passages in the shape of circular cylindrical holes, which are

di stributed around the rotational axis and radially directed, connects
a - . chanber, which is formed inside the rotor and surrounds 10 the
rotational axisd¥.ifded N€ space outside the rotor. Bycp&mbmning t he
chanber and t he passages in this manner t he manuf acturing cost can be
reduced consi derably. However, it is yery easy for gas, which is
located in 15 circular cylindrical holes of this kind, to be excited

In the sane nmanner as the gas in an organ plpe by a gas, passing by

t he opening of the hole and be s n

sound at a certain °Xis ?%qaueﬁﬁtensi'ﬁn "'hthﬁ°nt3 ‘ﬁq' ??‘}?355?2" ent
invention is to accoHys ddftapce f’-'°“f Fherowritd ofk thel To¥PE i By raddd¥Ybed at
| ow manuf ac- t uinmey cosdssséotrian, Ceinich hagal cerprinaegrensdonnip a

chamber and at | eastt&@@&&é%ﬁ@ fmi the hulside destiedtdd is Lbadtea
separ at ed corrpongnt Gan F:}]O%ﬁu}ce gﬂ%g ;:pe cenggadl axxs, wtthQ.Ht a 53‘%( 1?5f

cl oggi ng or wear and®sé& atlon 'S I ocated in
the chanber and the one thyzd ofgshe |%‘tﬁ6*’ti°§e{mﬁ?iés@r§nlea?f oieaf@dtftner at es
sound. 30 Thi s | snreecongis-shetdidny &tk thatsthet extenshon Grf Ivhe

desi gni ng the passaggrdistBedtioadslng Qégs%bePCHtt kR, outside WH €Re Xt €NdS

radially inwardly fromthe oytside of t n
perpendi cular to t he® cm:é’rft %’éﬂ‘l‘l‘ xPsTot S betweﬁn fougs%(den 9 %cggss secti on,

which in a plan&035 th%@#ﬁ%?ﬁﬂ%u?%rthﬁorﬁddé‘li%tlal“faﬁrFW?ss‘fcfﬁ’lBBgH‘t he
central said plane.

generate

In a predetermined embodiment of the invention the
radial outer portion of the passage has a circular
15 cross-section.

The radial outer portion of the passage then can either

have a spherical shape with a centre, through which the

central axis extends, or a conical shape around an axis
20 of symmetry, which coincides with the central axis.

In a modified embodiment of the invention the radial

outer portion of the passage has an elliptic cross-

section, the major axis of the ellipse being directed in
25 the circumferential direction.

In another embodiment of the invention the passage in
the plane perpendicular to the rotational axis through
the central axis radially inwardly has a continuocusly

30 from the outside of the rotor decreasing extension
perpendicular to the central axis on both sides of the
central axis.

In a further embodiment of the invention the passage
35 also comprises a radial inner circular cylindrical
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WD 97/ 18900 PCT/ SE96/ 01463
3 axi s has an extensi on which continuously decreases by t he

di stance fromthe outside of the rotor to a radially i nner
cross-section, which has a certain extension in this plane and from
the outside of the rotor is located 5 at a distance along the central
axis, which at |east is one third of the extension in said plane of

t he radi al WO MBI cr oss-section, and that the extensiPSHSENROMEE
cross-section of the passage, at the outsidg of the rotor in the plane
I s between four and nine thirds of 10 the extension of the radially inner
Cross-section in sai d pl ane. In a predeterm ned enbodi nent of
the invention the radi al outer portion of the passage has a circular
15  cross-section. Portion, whighrigjilgFatas srdirddyi wide theerpdtaldge t hen can
ei t her have a eoytesr poxtioshapehei pdssageentre, through which the

In a suitable embodiment of the invention the passage is
5 straight and directed completely radially but as an

alternative it can be straight and radially outwardly

seen be directed backwardly in the rotation direction.

In the followiné the invention will be described more
10 closely with reference to the attached drawings, in
which

figure 1 schematically shows a centrifugal separator
(partly in an axial section), which is provided with a
15 rotor according to the invention,

figure 2 shows a radial section through a portion of a
rotor according to an embodiment of the invention,

20 figure 3 shows a radial section through a portion of a
rotor according to another embodiment of the invention,

figure 4 shows a radial section through a portion of a
rotor according to an alternative embodiment of the
25 invention,

figure 5 shows a view radially from the outside of a
detail of the rotor according to a modified embodiment
of the invention,

30
figure 6 shows a diagram of the frequency spectrum of
the sound level for sound generated during operation of
passages in rotors of the kind previously known,
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central axis extends, or a conical shape around an axis 20 of symmetry,
whi ch coincides with the central axis. In a nodified enbodi nent of
the invention the radial outer portion of the passage has an elliptic
Cross- section, the major axis of the ellipse being directed in 25
the circunferential direction. I n anot her enbodi nent of the

I nvention the passage in t he pl ane perpendicular to Efkﬁ I onal
axi s through w°9pﬁgmhentral axi s radiallypinmardly has g coﬁ?%ﬁ%ously 30
fromthe outside of the rotor decreasing extension per pendi cul ar to
the central axis on both sides of the central axis. In a
further enbodi nent of the invention the passage 35 al so conprises a

radi al inner circular cylindrical WO 97/ 18900
PCT/ SE96/ 01463 figure 7 shows a diagram of the freqbfxency spectrum of

the sound level for sound generated during operation of
other passages in a rotor, and

5 figure 8 shows a diagram of the frequency spectrum of
the sound level for sound generated during operation of
passages in a rotor according to the present invention.

The centrifugal separator shown in figure 1 has a

10 rotor 1, which is supported by and driven by a driving
shaft 2. The rotor 1 is surrounded by a stationary
casing 3, which forms a space 4, in which the rotor 1
during operation rotates in contact with the air or
other gas, which is located in the space 4, along its

15 outside. Inside itself the rotor 1 forms a separation
chamber 5, in which a stack of separation discs 6 is
arranged. Between these separation discs 6 the main
centrifugal separation during operation takes place, a
specific light component, which is separated out of a

20 supplied liquid mixture of components flows radially
inwardly while a specific heavier separated component in
the form of a liguid or a sludge flows radially
outwardly and is accumulated in the radially outermost
part of the separation chamber 5.

25
When needed or at equal time periods all or part of the
content of the separation chamber 5 is thrown out
through a passage 7, which extends with a central axis
radially through the wall 8 of the rotor 1, by opening
30 an annular gap 9 surrounding the rotational axis between

a rotor cover 10 and an axially movable wvalve slide 11.

Between the gap 9 and the passages 7 there is a chamber

12 arranged, which is delimited by the rotor wall 8, the
rotor cover 10 and the valve slide 11.
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portion, which is located radially inside the radially outer portion
of the passage. In a suitable enbodi nent of the invention the
passage is 5 straight and directed conpletely radially but as an
alternative it can be straight and radially outwardly seen be directed
backwardly in the rotation direction. In the follow ng the invention
will be described nore 10 closely with reference to the attached

drawi ngs, in WO{#pich figure 1 schematical |y shBaRSESUEAt rifugal
separ at or (partly in an axi al section%, which is provided with a 15
rotor according to the invention, firgure 2 shows a radial section
through a portion of a rotor according to an enbodi nent of the

i nventi on, 20 figure 3 shows a radial section through a portion of a
rotor accordi ng to Thaop#rsagenddwsnemaddpllitheuterw enrtiom 13, whichfigure 4
shows a radi al sectdx@anddradQdlly PAFErd0R Flomdthe outéfdeDbra@EOrding to an

al ternative enbodi %QLIOE. E’Q@pééicuié}vggt{r%ncentral axjfg ggr‘@h.ES shows a view

radially fromthe outside a
y passage Ggis outer portion 13 has a cross-section,

5 which in a plane perpendicular to the rotational axis
through the central axis has an extension, which
continuously decreases by the distance from the outside
of the rotor 1 to a radially inner cross-section. This
radially inner cross-section has a certain extension in

10 the plane and is located at a distance along the
radially directed central axis from the outside of the
rotor 1, which at least is one third of the extension of
the inner cross-section in this plane. At the outside of
the rotor the extension of the cross-section of the

15 passage 7 in the plane is five thirds of the extension
of the radially inner cross-section.

In the example shown in figure 1 of a rotor 1 according
to the invention the passage also comprises a radially

20 inner portion 14, which connects to the radially outer
portion 13 at said radially inner cross-section from
where it extends radially inwardly to the chamber 12 in
a way such that this chamber 12 communicates with the
space 4 outside the rotor 1 via the passage 7. The

25 radial inner portion 14 is circular cylindrical while
the radial outer portion 13 in this example is frusto-
conical with the apex directed radially inwardly. The
central axis of the passage 7 is straight and extends
completely radially in the rotor.

30
Figure 2 shows in more detail the passage 7 shown in
figure 1 seen in a radial section through the central
axis of it.
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detail of the rotor according to a nodified enbodi nent of the

I nvention, 30 figure 6 shows a diagram of the frequency spectrum of

t he sound | evel for sound generated during operation of passages in
rotors of the kind previously known, WO 97/ 18900

PCT/ SE96/ 01463 5 figure 7 shows a
di agram of the freanency spectrum of the sound | evel éﬁ%wﬁﬁgﬁd
generated during operation of ot her passages in a rofor, an 5
figure 8 shows a diagram of the frequency spectrum of t he sound | evel
for sound generated during operation of passages in a rotor according
to the present invention. The centrifugal separator shown in figure

1 has a 10 rotor 1, which is supported b nd driven by a drivin
shaft 2. The rotor 1¥1E“, r%kﬁﬂ?'&egg%veﬁ %’f%“tpﬁﬁn%ifr ow'a pabssge 15 can

be designed seen in a radial section through its central
axis, which also in this example is straight and extends
totally radially in the rotor. This passage 15 has a

5 spherical radial outer portion 16 and a circular cylind-
rical radially inner portion 17.

In the example shown in figure 4 of a design of a

passage 18 seen in a radial section through its central
10 axis the central axis is straight but seen radially

outwardly directed backwardly in the rotational

direction, which is indicated with an arrow A. As the

passage 7 shown in figures 1 and 2 this passage 18 has a

radially outer frusto-conical portion 19 and a radially
15 inner circular cylindrical portion 20.

Figure 5 shows a view radially from the outside of a
modified passage 21, which is designed with a radially
outer portion 22 with an elliptic cross-section, the

20 major axis of the ellipse being oriented in the
circumferential direction.

In order to illustrate the technical effect of the
present invention the figures 6-8 show diagram of the

25 measured frequency spectrum of the sound level for three
different designs of passages ¢of this kind.

In figure 6 the freguency spectrum of the sound level
for circular cylindrical passages is shown without any

30 radially outer portion of the kind, which the passages
in a rotor according to the present invention have
according to the above.

In figure 7 there is shown a frequency spectrum with a
35 sound level for circular cylindrical passages, which in
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casing 3, which forns a space 4, in which the rotor 1 during operation

rotates in contact with the air or ot her gas, which is located in the
space 4, along its 15 outside. Inside itself the rotor 1 forns a
separation chanber 5, in which a stack of separation discs 6 is
arranged. Between these separation ?iscs 6 the main . fenhilfugal t
separation durig ation takes place, a specific lig conponent ,
thch is separatgdﬁﬁ of a 20 supplied liquid mxture ET5ES/Ehent s
flows radially inwardly while a specifigc heavier separated conponent

I n the formof a liquid or a sludge flows radially outwardly and
I's accunmul ated. in the radially outernopst part of the separation
chanber 5. 25 en _needed or at equal tinme periods all or part of the

content of the separdation cHahtffr tB° ReSpRILWR BRR rotor ackeoligly sopassage 7,
whi ch extends with é?hemers&htawvgntmn hepadh akelijalllyr ougdr pbetawal, | 8 of the

rotor 1, by openi ngwBfich eadteadmulaalaﬁqplgwa%'dli{roﬂ?ﬂx' gﬂatolil%s:[cﬁlt %g &5@' axis
e

bet ween a rotoLoegvel,, d ) vahl e val.ve
Bet ween the gap .9 ang t he Bass%%éi? ﬁere X:geace an ti‘? arranged,

which is delinted Bt P38 ~88Ctiqq, which FBt%rPléB%eﬁerEenand t he

val ve slide 11. d1cular VP Oy rgbdonal axis through the central axis
PCT/ SE96/ 01463 has an extension, which continuously decreases by the

distance from the outside of the rotor to a radially
inner cross-section, which has a certain extension in

10 this plane but is located from the outside of the rotor
at a distance along the central axis, which is shorter
than one third of the extension of the radially inner
cross-section in said plane.

i5 From these two diagrams it is evident that the generated
sound has a basic back noise level, to which a number of
excited tones are added. From the diagram in figure 7 it
is also evident that tones of this kind iz excited and
added to the back noise level even if the passage or the

20 passages are provided with a short radially outer
portion of this kind.

The diagram in figure 8 shows that if a passage is
designed in the way the passage in a rotor according to

25 the present invention is, in which the radial cross-
section of the passage is located at a distance from the
outside of the rotor, which at least is one third of the
extension of the radial inner cross-section in the plane
perpendicular to the rotational axis through the central

30 axis, the excitation of tones are reduced so substan-
tially that only the back noise level of the sound
remains.
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6 The passage 7 has a radially outer portion 13, which ext ends

radially inwardly fromthe outside of the rotor 1. Perpendicular to
the central axis of the passage this outer portion 13 has a
cross-section, 5 which in a plane perpendicular to the rotational axis

t hrough the central axis has an extension, which conti nuously
decreases by th % nce fromthe outside of the ro a
radially inner gvlp 2 Jy@ect ion. This radially inner cr})’gg,s%g%lt?ﬁlson has a
certain extension in 10 the plane and is |®cat at _a | ong the
radially directed central axis fromthe outside of the . . rotor 1, which

at least is one third of the extension of theumaféf 'I‘ﬁmﬁmllon in
this plane. At the outside of the rotor the e '=

cross-section of the“#3#8 nassage 7 in the plane is*fivethfrdd of the
ext ensi on of the radially inner cross-section. In the exanple
shown in figure 1 ofia meter fbrascmntirifugal sedaratbe, whiemtdodnrtie) passage

al so conprises a radiélar)eaz&a dwﬁ?gr oaefsﬂlen {4 peWrbGhaBDENRGLUSa L0 t he
radi ally outer g%‘fa'tion?lll ang fal ?%gcdl KLL%L"I @{fgrcegggfﬁgggct ion from

where it extends®rad way such
that this chanber Zsmmcid’t é@n‘aﬁqtha’e% its oudgide with A F8fe the rotor 1
via the passage 7. Thfestht i afeaspdcened) pahéimitotdfomingringdide cylindri cal

whi | e the radi akt%i Lt pﬂa@t%eléhéxﬁbetrht £2 £%AGTAE 1k8st lonst O-
re

conical with the apex C I I n I The tral axis of
the passage 7 is strBryif® L é‘)?t Jf']é?l oY), \Q{acﬁ' ‘%lltP el centﬁ?la%i in_the

rotor. 30 10 extends radially outwardly from the chamber (12) to the
outside of the rotor and connects the chamber (12) with
the space (4) outside the rotor, the chamber {12) and
the passage (7, 15, 18, 21) being arranged during
operation to be through-flown by a component separated
15 in the rotor,

characterized in

that the passage (7, 15, 18, 21) comprises a radially

20 outer portion (13, 16, 19, 22), which extends radially
inwardly from the outside of the rotor, and which has a
cross-section perpendicular to the central axis of the
passage (7, 15, 18, 21), the cross-section having an
extension in a plane perpendicular to the rotational

25 axis through the central axis, which continuously
decreases by the distance from the outside of the
rotor (1) to a radial inner cross-section, which has a
certain extension in this plane and is located from the
outside of the rotor at a distance along the central

30 axis, which at least is one third of the extension of
the radial inner cross-section, and that the extension
of the cross-section of the passage (7, 15, 18, 21) at
+the outside of the rotor in the plane is between four
and nine thirds of the extension of the radial inner

35 cross—section in said plane.
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Figure 2 shows in nore detail the passage 7 shown in figure 1 seen in
a radi al section through the central axis of it. WO 97/ 18900
PCT/ SE96/ 01463 7 Figure 3 shows
anot her exanple of how a passage 15 can be designed seen in a radial
section through its central axis, which also in this exanple is

strai ght and extends totally radially in the rotor. This passage 15
has a 5 sph&f3%4F% adial outer portion 16 and a ci r cuPEFSE§IAG-

rical radially inner portion 17. In the exanple shown in figure 4
of a design of a passage 18 seen in a radial section through its
central 10 axis the central axis is straight but seen radially

outwardly directed backwardly in the rotational direction, which is

i ndi cated with an aProvROAOT AdCqoEding to clrigs hgehpreiowaid routegures 1 and 2
this passage 18 haspertion (13adi6al 19) ofit efe basige- cpNircal 1gpohksan 19 and a
radially 15  inner ogih@idratrsag bbdiional portion 20.

5 3. Rotor according to claim 2, wherein said ocutex
portion (16) of the passage (15) has a spherical shape
with & centre, through which the central axis extends.

4. Rotor according to claim 2, wherein said outer

10 portion {13, 19) of the passage (7, 18) has a conical
shape arocund an axis of symmetry, which coincides with
the central axis.

5. Rotor according to any of the claims 1 or 2, wherein

15 said radially outer portion (22) of the passage {21) has
an elliptic cross-section with the major axis of the
ellipse being directed essentially in the circum-
ferential direction.

20 6. Rotor according to any of the previous claims,
wherein the passage (7, 15, 18, 21) in said plane has an
extension perpendicular to the central axis that
decreases radially inwardly from the outside of the
rotor along this portion of the passage (7, 15, 18, 21)

25 continuously on both sides of the central axis.

7. Rotor according to any of the previous claims,
wherein the passage (7, 15, 18, 21) also comprises a
radially inner circular cylindrical portion (14, 17,

30 20), which is located radially inside the radially outer
portion (13, 16, 19) of the passage (7, 15, 18, 21).

8. Rotor according to any of the previous claims,
wherein the passage (7, 15, 21) is straight and directed
35 completely radially.

A A
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Figure 5 shows a viewradially fromthe outside of a nodi fi ed passage
21, which is designed with a radially outer portion 22 with an
elliptic cross-section, the 20 maj or axis of the ellipse being oriented
in the circunferential direction. In order to illustrate the
technical effect of the present invention the figures 6-8 show di agram
of the 25 e requency spectrumof the sound | ev ee

di fferent desigﬁggﬁgmﬁassages of this Kkind. In figﬁ?E&%mP%Q
frequency spectrum of the sound | evel ipr circular cylindrical
passages i s shown without any 30 radially outer portion of the kind,

whi ch the passages in a rotor according to the present invention have
according to the abqye. ln figure 7 there.is sho freguency
apect rumui th a 38 S-eoltPd aeretas W piy o S5 usief o e N
in WO 97/ t¥eopassage (18) is straight and seen radially outwardiy

PCT/ SE96/ 01463 is directed backwardly in the rotational direction.

R

W
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8 the sane way as the passage in the rotor according to t he
present invention has a radially outer portion, whi ch ext ends
radially inwardly fromthe outside of the rotor, and perpendicular to
the central axis of the 5 passage has a cross-section, which in a plane
per.pen- dicular to the rotational axis through the central axis

has an extensiqﬂ%wwgk@h conti nuously decreases by the peTiSEbsBisgance from
the outside of the rotor to a radially i nner cross-section, which has
a certain extension in 10 this planeipdat is |ocated fromthe outside of
the rotor at a distance along the central axis, which is shorter

than one third of the extension of the radially inner Cross-section
in said plane. 15 Fromthese two diagrans it is evident that the

gener at ed sound has a basic back noise level, to which a nunber of
excited tones are added. Fromthe diagramin figure 7 it is also
evident that tones of this kind is excited and added to the back noise
| evel even if the passage or the 20 passages are provided with a short
radially outer portion of this kin} The diagramin figure 8
shows that if a passage is desiﬁﬂ!&i n the way the passage in a rotor
according to 25 the present invenfFFer—rs, in which the radial cross-
section of the passage is |ocated st ance fromthe out si de of

the rotor, which at least is one t he ext ensi on of the radi al
i nner cross-section in the plane '
1 ~ 6
i
3 0 s
8
L ] S

13

12
J\\ n

2 ~ = \_
C 1
Fig.1
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perpendi cular to the rotational axis through the central 30 axis, the
excitation of tones are reduced so substan- tially that only the back
noi se |level of the sound remai ns. WD 97/ 18900

PCT/ SE96/ 01463 9 C ai ns 1.
Rotor for a centrifugal separator, which rotor (1) is arranged during
operation to bewgdkad@d! € around a 5 rotational axis ipcﬁsﬁaﬂ% (4) in
the centrifugal separator in contag} along its outside wth a gas
present in the space (4), the rotor for %g i nsi de itself at |east one
chanmber (12) and at |east one passage (7, 15, 18, 21), which wth a:
central axis 1Q extends radially outwardly fromthe chanber (12) to the
outside of the rotor and connects the chanber (12) with t he space (4)
outside the rotor, the chanber (12) and t he passage (7, 15, 18, 21)
bei ng arranged during operation to be through-flown by a conponent
separ at ed

12

13

20

21
22

[
@
Jen
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15 in the rotor, characterizedin t hat the
passage (7, 15, 18, 21) conprises a radially 20 outer portion (13, 16,

19, 22), which extends radially inwardly fromthe outside of the
rotor, and which has a cross-section perpendicular to the central axis
of the passage (7, 15, 18, 21), the cross-section having an

extension in a plane perpendicular to the rotational 25 pce%Eseidr ough the
central axis, WHPEW&UEntinuously decreases by the distance fromthe
out si de of the rotor (1) to a radiay/4i nner cross-section, which has a
certain extension in this plane and is |located fromthe out si de of the
rotor at a distan al-eng—the—eentrat—36 xS whrtirag T east J S jone
third of the extengi on of t e radial inner icross-section, @nd that

t he extension of thejcross-dection ¢f the passage (7 1518 21) at
the outside of the{rotor in the pljane is begtween four and nine thirds
of the extension off the radgial inner 35 ross-sgection ijn sai d pl ape.
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10 2. Rotor according to claim1, wherein said outer portion

(13, 16, 19) of the passage (7, 15, 18) has a circul ar cross-section.
5 3. Rotor according to claim2, wherein said outer portion (16) of
t he passage (15) has a spherical shape with a centre, through which
the central axis extends. 4. Rotor according to claim2, wherein
said outer 10 ortion (13, 19) of the passage (7, 18) j ca
shape around aﬁw§§7§m%f symmetry, which coincides with héﬁm?ﬁgﬂgtntra

axi s. 5. Rotor according to any qfj4sthe clains 1 or 2, wherein 15
said radially outer portion (22) of the passage (21) has an elliptic
cross-section w t#Bthe major _axis of the ellipse being directed
essentially in the icircum fgrential [ directiion. 20 6. {Rotior
according to any off the previous dl ai ns, wherein the passage (7, 15,
18, 21) in said pl gnre—tas—an extenstpri—perpendeutat—to—ther—cant r al
axi s that decrieases radially |[inwardly from tihe outsiide of tjhe

rotor along this portion of the pdassage (¥, 15 i

U8, 21) 25 conFlnuoust
on both sides of the central axis.
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7. Rotor according to any of the previous clains, wherein the passage

7, 15, 18, 21) also conprises a radial |y inney & rgeul a ylindrical
g)ortion,(14, 1)7, 30 20), which is |l ocated @i@lé %ﬂée the radially
out ef portion (13, 16, 19) of the passate (7, 15,,—@321 @b@ 8.
Rot or -according to any of the previous clains, V\He | Deghade sage (7,
15, 21) is straight and directed 35 conpletely radially. H ; WO

b
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(54) Tide: ROTOR FOR CENTRIFUGAL SEPARATOR WITH SOUND DAMPING RADIAL OPENINGS

(57) Abstract

Rotor for a tentrifugal separator, which totor (1) during
operation rotates in a space (4) and inside itself forms a chamber
{12) and a passage (7), which extends radially outwardly from the
chamber (12} to the outside of the rotor (1). In order to accomplish
at low costs such a rotor (1), in which gas present in the chamber
(12) and in the passage (7) does not generate sound, the passage
(7) in the rotor is designed with a radially outer portion (13),
which extends radially inwardly from the outside of the rotor (1),
and which has a cross section perpendicular to the centrat axis
of the passage (7), which in & plane perpendicular to the rotation
axis through the central axis has an extension, which continuously
decreases by the distance from the outside of the rotor (1) to a
radially inner cross section, which has a certain extension in this
plane and from the outside of the rotor (1) is located at a distance
along the central axis, which at least is one third of the extension of
the radially inner cross section in said plane, and that the extension
of the cross section of the passage (7) at the cutside of the rotor
(1) in the plane is between four and nine thirds of the extension
of the radially inner cross section in said plane.
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