A centrifugal separator and a |iquid phase di scharge
port menber. The present invention relates to a
wa@eosnsdwgal separator conpris ing a bow rotaPCTQKR008/050102
use around an axis of rotation, said axis of rotation
extending in a longitudinal direction of said bow, a
base plate provided at one |ongitudinal end of said
bow , said base plate having an internal side and an
ext er nal an out | et rovided in said base
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di sglp %eé a centrifugal separator having a bowl with a
base plate and |iquid phase outlet openings provided
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25 level of liquid or depth of a pool of liquid in the bowl. Generally, the use

of a weir ensures that the level of liquid in the bowl substantially cannot
exceed the level of the weir, because the area of the opening above the
weir from a practical view is unlimited. According to US-A-4 575 370 a
notch is provided in the overflow edge of the weir or a through hole is
30 provided in the weir to make it possible, in a start-up phase of running
the separator, to obtain operation with a lower liquid level at a smaller
rate of feed to the separator.
A problem in such a centrifugal separator is that liquid flowing

over the overflow edge of the weir plate tends to cling to the outside of



thus causing energy |loss and therefore an extra power
consunption of up to 15% Further, on entry into the
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base plate. Thereby a loss of energy in the range of 10% to 15% may be
25 avoided. Further energy of the rotating liquid can be regained at the dis-
charge opening, resulting in a power gain in the range of 10% to 15%,
when the liquid is discharged in the opposite direction relative to the di-
rection of rotation.
Normally several outlets are provided in the base plate placed
30 equidistantly on a common radius.
According to a preferred embodiment of the invention the acute
angle is in the range between 0° and 609, preferably between 5° and
35°, and more preferably between 15° and 30°. An acute angle of 0° or

close to 0° will provide the largest regain of energy. However in case a



bow is provided an angle of O may result in liquid
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W@ a®i8ngs3ps oj ecting fromthe base plate of the bOMWDK2008/050102
This is avoided by providing a | arger angle. In case
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said curved wall and said casing side meet at substantially right angles.
According to a second aspect of the invention the object is
achieved by a liquid phase discharge port member adapted to be placed
30 over an outlet opening of a bowl of a centrifugal separator, comprising a
flange, an inlet opening provided in said flange, a casing projecting at
the inlet opening on a side of said flange, said casing comprising a casing
side, a normal to said casing side extending at an acute angle relative to
said flange, and a discharge opening provided in said casing side, which



ing limted by a weir wwth an overfl ow edge. Further
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20 fig. 3 shows a section along line III-III in fig. 2;

fig. 4 shows a perspective view of a liquid phase discharge port
member according to the invention;

fig. 5 shows a perspective top view of the liquid phase discharge
port member according to fig. 4;

25 fig. 6 shows a top view of the liquid phase discharge port mem-
ber;

fig. 7 shows a front view of a liquid phase discharge port mem-
ber positioned on a base plate of a centrifugal separator; and

fig. 8 shows a rear view of the liquid phase discharge port

30 member.

A prior art centrifugal separator 1 shown in fig. 1 comprises a
bowl 2 and a screw conveyor 3 which are mounted on a shaft 4 such
that they in use can be brought to rotate around an axis 5 of rotation,
the axis 5 of rotation extending in a longitudinal direction of the bowl 2.



per pendi cul ar to the longitudinal direction. For the
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axis 5 of rotation and away fromthe axis 5 of
rotation, respectively. The bow 2 conprises a base
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25 cal view of the liquid is unlimited. The weir plate 14 is securely fixed to

the base plate 6 by fastening means (not shown) in the form of e.g.
bolts protruding through holes 18 in a peripheral part 19 of a supporting
device 21. In the fixed state the peripheral part 19 covers at least part of
the rim 20 of the liquid phase outlet opening 9, and the supporting de-
30 vice 21 partly covers the weir plate 14 to a level indicated by 22 on fig.
2.
Fig. 3 shows a cross section through the liquid phase outlet
opening 9 along the line III-III in fig. 2, indicating the level 15 of liquid,

which substantially coincides with the overflow edge 17 of the weir plate



A problemin the prior art relates to liquid fl ow ng
over the over flow edge 17 of the weir plate tending
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appr tely 25as shown.
In a mounted position the overflow edge 39 has a substantially

constant distance to the rotational axis 5 of the centrifugal separator 1.

25 This is indicated by a radius 46 in fig. 7, said radius 46 being

perpendicular to the overflow edge 39 and said radius comprising an

arrow 47 pointing towards the axis of rotation of the centrifugal

separatowith this configuration the level of liquid in the bowl 2 of the

centrifugal separator 1 is determined by the level of the overflow edge

30 39 of the weir plate 45. Hence the level of liquid in the bowl 2 may be
maintained substantially constant at all feed rates.

According to a preferred embodiment the abovementioned acute

angle B is in the range between 0° and 609, preferably between 5° and

35°, and more preferably between 15° and 30°, e.g. approximately 25°
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25 Furthermore through holes 42 is preferably provided in the
flange 31. The through holes 42 may be used to secure the liquid phase
discharge port member 30 to the base plate 6 of the centrifugal separa-
tor 1 by the use of fastening means (not shown) such as bolts or the
like.

30 The top of the casing is open in the embodiment shown. The
casing might be closed by a top wall, but as the liquid phase leaving the
bowl 2 through the outlet openings 9 will flow out through the lower part
of the discharge opening 36 right above the overflow edge 39 without
filling out the upper part of the discharge opening 36, such a top wall



In an alternative enbodi nent of the present invention

the cas ing is integral with the base plate of the
wa@eosnsdugal separator instead of being attachedr/pK2008/050102

thereto by nmeans of the flange 31. By conparison with

t he enbodi nent descri bed above the outl et openings of

t he base plate would in such ternative enbodi nent be

identical with the inlet open 7ngs of the casings. A
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The discharge openings 36 of the liquid phase discharge port
25 members 30 are placed so that they face rearwards as compared to the
direction of rotation 48, whereby the liquid phase is discharged in a sub-
stantially circumferential direction opposite to the direction of rotation.
The liquid phase fills the lower part of the casing 33 and flows
over the overflow edge 39. The curved shape of the casing 33 and the
30 flush transition between casing 33 and casing side 34 ensures a smooth
flow of liquid through the casing 33, whereby the liquid leaves the casing
in the direction of the normal 35.
The liquid phase is subsequently discharged through the dis-
charge opening 36 with a flow profile raising slightly above the overflow



overfl ow edge 39, the liquid phase may be di scharged

through a hole 37 in the weir plate as descri bed
w@bmsgassist full rate operation between 30% andp@DHKe00§/050102

about 50% of the liquid phase may be di scharged

t hrough the hol e(s) 37. Depending on the feed to be

processed in the centrifuge it nay be preferred to

provi de only sonme weir plates i th hol es. Thereby

fewer | arger ess tendenc
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that numerous variations are possible without departing from the scope
of the claims. In case of a centrifuge separating e.g. two liquid phases it

25 is possible to use liquid phase discharge port members according to the
present invention at the outlets for one of the liquid phases only or for
both.



an outlet opening (9) provided in said base plate; a
casing (33) projecting at the outlet opening on the
wezdosnssshs si de of said base plate, said casi ngpCT/DK2008/050102
conprising a casing side (34), a normal (35) to said
casing side extending at an acute angle (b) relative
to a circunferential direction_of the bow at said
casi ng; and a di scharge openi 8 (36) provided in said
casing side, wherein said discharge n|ng radially
out war dl y Iirriteds 1 kel T(45? {?m M Sverfl ow edge
(39) and Slalﬂdcéhtﬁﬂlg’@aﬂ g@p@@%ﬁ@gc@m;ﬁmﬂn :ng radially
inwardly to a E05|t|on above a hest |ntegded | eve

of Iiqui d g Rophé&ZhsRting, '”Nst?eﬁ'f% ugale*se F%\ttaBP”a@)r said

cl abRBbfirBtatlonl éﬂténdl &h &l IBngidhdnacdt@t@AdrSaicsbéwl, t he
range between referably between 5 and 35,

and nore gt @%@'ﬁr%t'ﬁét@éﬁxi@d&% pggpenglicylar to the longitudi-
cenhgj divedlonseparator as clainmed in cI a| m 1 or 2,

wherein said weir COITE)HSES a hole (37
cent ri f ugd P3EpAIGEE dP) Rs0drgd @édm%loaagtu@'ﬁé' Sf'd QAf i powl,

t 0 3aid e IBeSRH ihd\Bh lintePndl st @B%&Var@@x@ﬁﬁé\@@@@@) e
weir plate. 5. A centrifugal separator as clainmed in

claim4, WNeRWist apeaiigee?) (B8Yidge o isaedbase Rialed

1@i schar 99 a°E§§ih<?‘Q3§5 %réﬁ%ﬁﬁ&%ttt‘ﬁeré&%w@péﬁh& oMetHe external
plate. 6. A centrifugal” separator as clainmed in any

onesige Qflsaichrhaﬁ IP'étGS wherein said casing conprises a
curved wal 'gno( é@s)mg?’é&ﬁm‘b%ﬁw% $EQ§Th§ E?debé‘ﬁﬂ B' r?drﬁwatlcﬂ3§) to said

rennte si of said casing
d| scesing @@%p%hﬁl@gb@ﬁ Ay afCUtﬁ;th\Iﬁt(iﬁ)trﬁ@tk\z’@ rtOeQJI cwmferentlal

. Qirk&RH bfd%%oﬁl%}? Wa? sugid&#@' med in claim 6,

ereln salrdll curved \ sai d casing side neet
1at subst ar diathargeiogeningn@oe Progdedin sejdia@simgaiee,

di scharge pontie S<§iséor%9ée %%\%ﬁfr%ggéoq IRPoBLRREA, P¥Red by a

an outl et opening a centrifuga
sepamedt @) (Wish asopriiesi rdge 439) amgeaid3tiychaage ppelmng extend-

ngwed;tpalaﬁlé%)u{anagdlk/QS @&.ﬁé‘ﬁ dpbl @B%gh@sé‘?ﬁ@fnﬁgdﬁéfd of liquid
in the bowl.

20 2. A centrifugal separator as claimed in claim 1, wherein said
acute angle is in the range between 0° and 609, preferably between 5°
and 35°, and more preferably between 15° and 30°.

3. A centrifugal separator as claimed in claim 1 or 2, wherein
said weir comprises a hole (37).

25 4. A centrifugal separator as claimed in any one of claim 1 to 3,
wherein said weir is provided by an exchangeable weir plate.

5. A centrifugal separator as claimed in claim 4, wherein
grooves (38) provided at said discharge opening are adapted to receive
said weir plate.

30 6. A centrifugal separator as claimed in any one of claims 1 to 5,
wherein said casing comprises a curved wall (49) extending from the
base plate to a remote side (40) of said casing side, a side of the dis-
charge opening being flush with the curved wall.

7. A centrifugal separator as claimed in claim 6, wherein said



fl ange, said casing conprising a casing side (34), a

normal (35) to said casing side extending at an acute
wangsas(3y relative to said flange; and a di schar/p&2008/050102

opening (36) provided in said casing side, wherein

sai d discharge opening is limted by a weir (45) wth

an overflow edge (39). 9. A Iiﬂyid phase di scharge

port nmenber as clainmed in cl aithh 8, wherein said acute

angle is in the range between 0 and, 60, ef er abl

bet GRSV ANG 51 drsnder de grest & shbstepteheEaht sndles

30. 10. Ad4. Imulq@ucpmee djlma@@Q)oPDfnﬁerﬁB@ﬁOQBOﬁ%dapted to be
clainmed in claim$8 9, V\/ner?ln sai d ises a

hol B'a(cgq’)oveif” °Aét'|eF &BFB'”;Sh@% G Mg & &o‘?et”t eFeRAator
cl ai mpdohiprasing:one of claim8 to 10, wherein said weir

|s provided by an exchangeable weir plate. 12. A

Pi qui d phé’séaflﬂes@r?érge port member as claimed in claim

11, wher eigh @l@@pRAINGSAR) ProVideeth shidsRindedi schar ge
opening are adapted to receive said weir plate. 13. A

l'iquid ph&séa%”%dﬁﬁ? PECISEHRI At e INiES QREAINRAN| & Skigyof said
onefghg&l aims 8 to 12, wherein said casing conprises a
curved wal | (49) ex tending fromthe flange to a

renote si ¢8iq @f@'n%ﬁo@ﬁr'é'n@a%ﬁﬁﬂnglstf@ (3)s pdeers )38} to said

’ohecéiéuﬁ%%!fegégt@%ﬂb g:?) a‘?ueéd“uge fahb‘%h(BWrEﬁtNE%o %Hdeﬁé%ge and
wal . 14. Aliqu

_ phase di schar
cl ai med i @ ¢ipeharge Ppeiiner Eon pPsayi e@uﬁ 6@'6 C\ﬁélnlg %@1@ said

casi ng si dgndreRl sl drdtRar@NbpAihY id liditedaRBh G&ir (45) with an
overflow edge (39).
9. A liquid phase discharge port member as claimed in claim 8,

15 wherein said acute angle is in the range between 0° and 609, preferably
between 5° and 35°, and more preferably between 15° and 30°.

10. A liquid phase discharge port member as claimed in claim 8
or 9, wherein said weir comprises a hole (37).
11. A liquid phase discharge port member as claimed in any one

20 of claim 8 to 10, wherein said weir is provided by an exchangeable weir
plate.

12. A liquid phase discharge port member as claimed in claim
11, wherein grooves (38) provided at said discharge opening are
adapted to receive said weir plate.

25 13. A liquid phase discharge port member as claimed in any one
of claims 8 to 12, wherein said casing comprises a curved wall (49) ex-
tending from the flange to a remote side (40) of said casing side, a side
(43) of the discharge opening being flush with the curved wall.

14. A liquid phase discharge port member as claimed in claim

30 13, wherein said curved wall and said casing side meet at substantially
right angles.
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