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(57) Abrege/Abstract:
Provided Is a centrifugal separator equipped with a separated liquid jet nozzle, capable of reducing energy consumption on the
rotational drive of a bowl, and capable of avoiding the problem of the solid contained in the raw liguid being discharged through a
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(57) Abrege(suite)/Abstract(continued):

Jet nozzle to a liquid recovery system, and the problem of the adverse effect being produced on the water content ratio in the
discharged solid content when the treatment conditions are changed. A separated liquid jetting device 9, which collects the
separated liquid that has overflowed the top of an overflow edge 7a of a dam 7/, Is attached to a front hub 8 at a position on radially
outward of each of the liquid discharge ports 6. The separated liguid jetting device 9 has a separated liquid retention chamber 12
that temporarily retains the collected separated liquid inside thereof, and a jet nozzle 10 that is open In the direction opposite to the

rotation direction of the bowl 2 and jets out the liquid located Inside the separated liquid retention chamber 12 to the outside Is
disposed at a side section 9a.
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(57) Abstract: Provided 1s a centrifugal separator equipped
with a separated liquid jet nozzle, capable of reducing en-
ergy consumption on the rotational drive of a bowl, and cap -
able of avoiding the problem of the solid contained in the
raw liquid being discharged through a jet nozzle to a liquid
recovery system, and the problem of the adverse effect being
produced on the water content ratio in the discharged solid
content when the treatment conditions are changed. A separ -
ated liquid jetting device 9, which collects the separated li-
quid that has overtflowed the top of an overtlow edge 7a of a
dam 7, 1s attached to a front hub 8 at a position on radially
outward ot each of the liquid discharge ports 6. The separ-
ated liquid jetting device 9 has a separated liquid retention
chamber 12 that temporarily retains the collected separated
liquid mnside thereof, and a jet nozzle 10 that is open in the
direction opposite to the rotation direction of the bowl 2 and
jets out the liquid located inside the separated liquid reten-

tion chamber 12 to the outside 1s disposed at a side section
9a.
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Title of Invention: CENTRIFUGAL SEPARATOR EQUIPPED
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WITH SEPARATED LIQUID JET NOZZLE
Technical Field

The present invention relates to a decanter-type centritugal separator that separates
raw liquid to be processed 1nto a liquid and a solid content, and more particularly to a
decanter-type centritugal separator equipped with a separated liquid jet nozzle capable

of generating an auxiliary force for rotationally driving a bowl.

Background Art

As shown 1n FIG. 8, a decanter-type centrifugal separator 1 used tor solid-liquid
separation has a hollow bowl 2 and a screw conveyor 3 disposed coaxially with the
bowl 2 inside thereot. The separator 1 1s configured such that where the bowl 2 and the
screw conveyor 3 are rotated at a high speed, the raw liquid to be processed introduced
into the bowl 2 through a teed tube 4 1s separated by a centrifugal tforce into a liquid
(liquid phase) and a solid content (solid phase), and the two phases are individually
discharged into a liquid recovery system and a solid recovery system.

More specitically, where the raw liquid to be processed is introduced into the bowl 2
rotated at a high speed, the solid content, which has a high density, precipitates to a
position close to the inner circumterential surtace ot the bowl 2 under the etfftect ot the
centrifugal force, the liquid, which has a low density, 1s positioned on radially inward
of the precipitated solid content, and a state 1s assumed in which the solid phase on the
outer side 1s separated trom the liquid phase on the inner side. The precipitated solid
content 1s transported by the screw conveyor 3 rotating with a predetermined
difference 1n speed with respect to the bowl 2 toward a solid discharge port 5 formed at
one end of the bowl 2 (left end in FIG. 8), and the solid content 1s discharged trom the
discharge port 5 to the outside of the bowl 2 (to the solid recovery system).
Meanwhile, the separated liquid 1s discharged from a liquid discharge port 6 formed at
the opposite end ot the bowl 2 (right end 1n FIG. 8) to the outside ot the bowl 2 (to the
liquid recovery system). A dam 7 determining the level of liquid 1s disposed 1n the
liquid discharge port 6, and the separated liquid 1s discharged by overtflowing the top
(on radially inward) of the overtlow edge of the dam 7.

In the decanter-type centrifugal separator 1 of this type, very large drive energy
(electric power) 1s necessary to rotate the bowl 2 and the screw conveyor 3 at a high
speed. Theretore, a variety of measures have been used to reduce energy consumption.

For example, US 2004/0072667 A1 and US 2004/0072668 A1 disclose a centritugal

separator contigured such that a hole passing through a bowl 1s tormed 1n a dam or 1n
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the vicinity thereot, a jet nozzle 1s attached so as to protrude trom the through hole to
the outside of the bowl and so as to be open in the direction opposite to the rotation
direction of the bowl, and the separated liquid in the bowl not only overtlows from
above the overtlow edge of the dam, but 1s also discharged from the jet nozzle. In such
a centrifugal separator, a countertorce generated when the separated liquid in the bowl
1s jetted out from the jet nozzle can be used as an auxiliary tforce tor rotationally
driving the bowl. As a result, energy consumption tor rotationally driving the bowl can

be reduced.
Further, JP 2010-525945 A discloses a centrifugal separator configured such that a

casing (33) forming a discharge opening (36) which 1s open 1n the direction opposite to
the rotation direction of the bowl 1s attached to a liquid discharge port, instead ot
attaching a dam to the liquid discharge port, and the separated liquid overtflowing the
top of an overtlow edge (39) of a dam plate (45) disposed in the discharge opening
(36) 1s discharged in the direction opposite to the rotation direction of the bowl. In such
centrifugal separator, the energy of the rotating separated liquid can be obtained again
in the discharge opening. As a result, when the separated liquid 1s discharged in the
direction opposite to the rotation direction, power within a range ot 10 to 15% can be

obtained.

Citation List

Patent Literature

PTL 1: US 2004/0072667 Al
PTL 2: US 2004/0072668 Al
PTL 3: JP 2010-525945 A

Summary of Invention

Technical Problem

However, a problem associated with the decanter-type centrifugal separator, such as
described in Patent Documents 1 and 2, 1s that although energy consumption on the
rotation drive of the bowl can be reduced, the solid contained in the raw liquid to be
processed 1s discharged through the jet nozzle into the liquid recovery system. Another
problem 1s that when the treatment conditions are changed, an adverse ettect is
produced on the water content ratio in the solid discharged trom the solid discharge
port.

In particular, where solid-liquid separation of a raw liquid 1s to be continuously 1m-
plemented using a decanter-type centrifugal separator, that 1s, when the raw liquid 1s to
be continuously introduced into the bowl and the separated liquid and the solid content
are to be continuously discharged, the solid content 1s found at a certain ratio in the

separated liquid 20 inside the bowl 2, as shown by gradation in FIG. 9. The con-
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centration of the solid content 1s the lowest in the vicinity of the liquid level (position
of a double-dot-dash line L), but increases gradually with the distance from the liquid
level (as the distance trom the liquid level 1s increased and the intertace 22 with the
solid phase 21 1s approached).

In the centrifugal separator such as described in Patent Documents 1 and 2, a through
hole 23a (or a through hole 23b) causing the separated liquid 20 to tlow downward
from the bowl 2 to the jet nozzle 1s formed on radially outward ot an overtlow edge 7a
of the dam 7, which determines the liquid level of the separated liquid 20 inside the
bowl 2. Theretore, the separated liquid 20 positioned on radially outward of the liquid
level, that 1s, the separated liquid 20 with a solid content concentration higher than that
of the separated liquid close to the liquid level 1s discharged through the through hole
23a (or the through hole 23b) to the outside ot the bowl 2. As a result, the solid
contained 1n the raw liquid 1s discharged to the liquid recovery system.

Further, where a structure 1s used in which the separated liquid 20 1n the bowl 2 1s
discharged trom the through hole 23a (or the through hole 23b) tormed on radially
outward of the overtlow edge 7a of the dam 7, when the centrifugal force or treatment
amount that have been 1nitially set are changed, there 1s a possibility that the liquid
level L 1n the bowl 2 decreases, and the value of water content ratio 1n the solid content
discharged trom the solid discharge port 5 deviates from the target range.

Meanwhile, in the centrifugal separator described in Patent Document 3, the
discharge opening (36) tor discharging the separated liquid has a large opening area,
that 1s, the discharge opening (36) extends radially inward to the position above the
maximum level of the separated liquid inside the bowl, and the separator 1s not
configured such that the separated liquid 1s jetted out. Theretore, a sutticient rotational
auxiliary force cannot be expected.

In the Patent Document 3, an orifice (37) making it possible to jet out the separated
liquid 1s formed 1n the dam plate (45), but this orifice (37) 1s tormed on radially
outward of the overtlow edge (39) of the dam plate (45). As a result, the solid
contained 1n the raw liquid 1s discharged to the liquid recovery system and that an
adverse effect 1s produced on the water content ratio in the discharged solid content, 1n
the same manner as in Patent Documents 1 and 2.

The present invention has been created to resolve the above-described problems
inherent to the conventional arts, and 1t 1s an object of the present invention to provide
a centrifugal separator equipped with a separated liquid jet nozzle in which energy
consumption on the rotational drive of the bowl can be reduced, the problem of the
solid contained in the raw liquid being discharged through the jet nozzle to the liquid
recovery system can be avoided, and the problem of the adverse ettect being produced

on the water content ratio in the discharged solid content when the treatment
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conditions are changed can be also avoided.
Solution to Problem

A centritugal separator equipped with a separated liquid jet nozzle in accordance
with the present invention has a hollow bowl, and a screw conveyor which 1s disposed
coaxially with the bowl inside thereof, and the centritugal separator 1s configured such
that a raw liquid to be processed introduced 1n the bowl 1s separated by a centrifugal
force 1nto a liquid and a solid content as a result of rotation of the bowl and the screw
conveyor, the separated solid content 1s transported by the screw conveyor rotating
with a difference 1n speed with respect to the bowl to a solid discharge port formed at
one end of the bowl, and the solid content 1s discharged to the outside ot the bowl, and
the separated liquid 1s discharged to the outside ot the bowl trom a plurality of liquid
discharge ports formed 1n a front hub constituting an opposite end of the bowl, wherein
a dam determining a liquid level inside the bowl 1s disposed in each ot the liquid
discharge ports; a separated liquid jetting device, which collects the separated liquid
that has overtlowed a top of an overtflow edge of the dam and has been discharged
from the bowl, 1s attached to the tront hub at a position on radially outward of each ot
the liquid discharge ports; the separated liquid jetting device has a separated liquid
retention chamber that temporarily retains the collected separated liquid inside thereot,
and a jet nozzle that 1s open 1n a direction opposite to the rotation direction of the bowl
and jets out the separated liquid located inside the separated liquid retention chamber
to the outside 1s disposed at any side section or a bottom section of the separated liquid
jetting device.

It 1s preferred that a release port that releases an excess of the separated liquid
retained 1n the separated liquid retention chamber be formed 1n the separated liquid
jetting device at a position on radially inward of the jet nozzle, and it 1s also preferred
that the release port be configured such that a lower edge thereot 1s positioned on
radially outward of the overtlow edge of the dam. Further, it 1s preterred that the jet
nozzle be disposed at a position on radially outward of a position distant from the
overtlow edge of the dam by 50% ot the distance from the overtflow edge of the dam to

an outer circumference of the front hub.

Advantageous Effects of Invention

In the centrifugal separator equipped with a separated liquid jet nozzle in accordance
with the present invention, the separated liquid that overtlows the top ot the overtlow
edge of the dam and 1s continuously discharged trom the liquid discharge ports to the
outside ot the bowl 1s collected by the separated liquid jetting devices, which are
disposed on radially outward of the liquid discharge ports, and 1s jetted out in the

direction opposite to the rotation direction of the bowl trom the jet nozzles open the
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direction opposite to the rotation direction ot the bowl, and the countertorce generated
by jetting out the separated liquid can be used as an auxiliary force for rotationally
driving the bowl. As a result, energy consumption ot the rotational drive of the bowl
can be reduced. Further, since the separator 1s contigured such that the separated liquid
with a very low concentration of the solid content 1s discharged trom the jet nozzles, a
problem of the solid contained in the raw liquid being discharged to the liquid recovery

system can be advantageously avoided.
Further, since the centrifugal separator equipped with a separated liquid jet nozzle in

accordance with the present invention 1s contigured such that the separated liquid
flowing out tfrom the bowl over the overtlow edge of the dam 1s collected and jetted
out, the decrease in the liquid level inside the bowl can be prevented even when the
treatment conditions are changed. Therefore, the problem of the value ot water content
ratio 1n the solid content discharged from the solid discharge port deviates trom the
target range can be advantageously prevented.

Further, when the release port for the separated liquid 1s formed 1n the separated
liquid jetting device at a position on radially inward of the jet nozzle, and the lower
edge of the release port 1s positioned on radially outward ot the overtlow edge of the
dam, even when the liquid level of the separated liquid retained inside the separated
liquid retention chamber rises, the excess can be released to the outside of the device,
and the liquid level ot the separated liquid inside the separated liquid retention
chamber can be restricted to the position on radially outward ot the overtlow edge of
the dam.

Brief Description of Drawings
[f1g.1]FIG. 1 1s a front view of the end portion at the liquid discharge side of the bowl

2 constituting the centritugal separator equipped with a separated liquid jet nozzle 1n
accordance with the present invention (first embodiment).

[11g.2]|FIG. 2 1s a perspective view of the end portion at the liquid discharge side of the
bowl 2 constituting the centritugal separator equipped with a separated liquid jet
nozzle 1in accordance with the present invention (first embodiment).

[f12.3|FIG. 3 1s a cross-sectional view of the lower halt portion of the bowl 2 taken
along the III-1II line shown 1n FIG. 1.

[112.4|FIG. 4 1s a sectional perspective view of the separated liquid jetting device 9
shown 1n FIG. 1 to FIG. 3.

[112.5]FIG. 5 1s a tront view of the end portion at the liquid discharge side of the bowl
2 constituting the centritugal separator equipped with a separated liquid jet nozzle in
accordance with the present invention (second embodiment).

[112.6]FIG. 6 1s a front view of the end portion at the liquid discharge side of the bowl
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2 constituting the centritugal separator equipped with a separated liquid jet nozzle 1n
accordance with the present invention (third embodiment).

[f1g.7|FIG. 7 1s a cut-out perspective view of the end portion at the liquid discharge
side of the bowl 2 constituting the centritugal separator equipped with a separated
liquid jet nozzle in accordance with the present invention (third embodiment).
[112.8|FIG. 8 shows a typical structure of the decanter-type centritugal separator 1.
[f12.9]1FI1G. 9 shows an example of the structure of the bowl 2 in the conventional
decanter-type centrifugal separator.

Description of Embodiments

Embodiments of the present invention will be explained below. In the centrifugal
separator equipped with a separated liquid jet nozzle 1n accordance with the present
invention (first embodiment), as shown 1n FIG. 1 to FIG. 4, a plurality (four in the
present embodiment) ot liquid discharge ports 6 tor discharging the separated liquid
located 1nside a bowl 2 are disposed at equidistant and equiradial positions around the
central axial line ot the bowl 2 1n a front hub 8 forming a liquid-discharge-side end
section of the bowl 2.

A dam 7 determining the liquid level inside the bowl 2 1s disposed 1n each of those
liquid discharge ports 6, and the separated liquid located inside the bowl 2 1s
discharged by overtlowing the top (on radially inward) of an overtlow edge 7a of each
dam 7. A double-dot-dash line L. shown 1n FIG. 1 and FIG. 3 shows the liquid level
position of the separated liquid inside the bowl 2 that 1s determined by the dams 7.
Further, the dams 7 are configured to be attachable to, and detachable trom the tront
hub 8, and the liquid level inside the bowl 2 can be set and changed, as appropriate, by
preparing a plurality of dams 7 of different shapes and positions of the overtlow edge
7a and attaching the suitable dam 7 according to the operation conditions such as the
properties of the treatment object, treatment amount, and centrifugal force.

A separated liquid jetting device 9 with an external appearance such as shown 1n the
left half of FIG. 1 and a cross-sectional shape such as shown 1n the right half of FIG. 1
1s attached close to each liquid discharge port 6 in the front hub &. Those separated
liquid jetting devices 9 are disposed on radially outward of the liquid discharge ports 6,
so as to collect the separated liquid that overtlows the top of the overtlow edges 7a ot
the dams 7 and 1s discharged from the bowl 2, and each separated liquid jetting device
9 has a separated liquid retention chamber 12 that temporarily retains the collected
separated liquid inside thereof.

A jet nozzle 10 that communicates with the inside of the separated liquid retention
chamber 12 via a through hole, opens 1n the direction opposite to the rotation direction

of the bowl 2, and jets out the separated liquid located inside the separated liquid
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retention chamber 12 to the outside 1s attached to a side section 9a (on the rear side 1n
the rotation direction of the bowl 2) of the separated liquid jetting device 9. In the cen-
trifugal separator of the present embodiment, the bowl 2 1s configured to rotate in the
clockwise direction 1in F1G. 1. Theretore, the jet nozzle 10 i1s open in the counter-
clockwise direction in FIG. 1. Further, in the present embodiment, the jet nozzle 10 is
attached so as to communicate with the through hole formed 1n the side section 9a on
the rear side in the rotation direction of the bowl 2, but the jet nozzle 10 may be also
configured to be attached so as to communicate with a through hole tormed 1n a side
section 9b on the front side parallel to the front hub 8 or 1n a bottom section 9c,
provided that the jet nozzle 10 1s open 1n the direction opposite to the rotation direction
of the bowl 2.

Where the solid-liquid separation treatment 1s executed by continuously introducing
the raw liquid to be processed into the bowl 2 rotating at a high speed in the centrifugal
separator of the present embodiment that has the above-described configuration, the
separated liquid close to the liquid level inside the bowl 2 with a very low con-
centration of the solid content 1s continuously discharged from the liquid discharge
ports 6 to the outside ot the bowl 2 by overtlowing the top ot the overtlow edge 7a ot
the dam 7, and the discharged separated liquid 1s collected by the separated liquid
jetting devices 9, which are disposed on radially outward of the liquid discharge ports
6, and temporarily retained inside the separated liquid retention chamber 12.

The separated liquid retained inside the separated liquid retention chamber 12 1s
jetted out 1n the direction opposite to the rotation direction of the bowl 2 from the jet
nozzle 10 open in the direction opposite to the rotation direction of the bowl 2 and
discharged to the liquid recovery system. At this moment, the counterforce generated
by jetting out the separated liquid from the jet nozzle 10 can be used as an auxiliary
force tor rotationally driving the bowl 2, thereby making it possible to reduce energy
consumption on the rotational driving ot the bowl 2.

As mentioned hereinabove, 1n the conventional centritugal separator such as
described in Patent Documents 1 and 2, since the through hole that causes the
separated liquid to tflow down from the bowl into the jet nozzle 1s formed on radially
outward ot the overtlow edge of the dam, the separated liquid with a comparatively
high concentration of the solid content, which 1s positioned on radially outward of the
liquid level 1nside the bowl, tlows out through the jet nozzle to the outside ot the bowl
and the solid contained 1n the raw liquid to be processed 1s discharged to the liquid
recovery system. By contrast, in the present embodiment, the separated liquid with a
very low concentration of the solid content, which overtlows the top ot the overtlow
edge 7a of the dam 7 and 1s discharged to the outside ot the bowl 2, 1s collected outside

the bowl 2 and then jetted out in the direction opposite to the rotation direction of the
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bowl 2, thereby producing a rotational auxiliary force for the bowl 2. Therefore the
above-described problem can be advantageously avoided.

In the centritugal separator of the present embodiment, since the jet nozzle 10 1s
disposed at a position close to an outer circumterence 8a of the front hub &, the
problem of the separated liquid jetted out from the jet nozzle 10 colliding with the
separated liquid jetting device 9 adjacent to the side in the direction opposite to the
rotation direction of the bowl 2 and causing loss of the rotational energy in the bowl 2
can be advantageously avoided.

Further, the jet nozzle 10 1s disposed at a position on radially outward ot the position,
shown by a broken line K 1n FIG. 1, distant from the overtlow edge 7a by 50% of the
distance from the overtlow edge 7a to the outer circumterence 8a of the front hub 8. As
a result, a centritugal torce, which 1s larger than that acting upon the separated liquid
that has just overtlowed the overtlow edge 7a of the dam 7, acts upon the separated
liquid that has been discharged from the bowl 2 and temporarily retained inside the
separated liquid retention chamber 12. Such a large centrifugal force makes 1t possible
to increase the tlow velocity ot the separated liquid jetted out from the jet nozzle 10.
As a result, a larger countertforce (auxiliary force for rotationally driving the bowl 2)
can be obtained and energy consumption on the rotational drive of the bowl 2 can be
etfectively reduced.

In the present embodiment, the jet nozzle 10 1s contigured to be attachable to, and
detachable from the main body of the separated liquid jetting device 9. Theretore, the
separated liquid can be quantitatively and stably jetted out from the jet nozzle 10,
while maintaining a constant liquid level ot the separated liquid that 1s retained 1nside
the separated liquid retention chamber 12, by preparing a plurality ot jet nozzles 10 ot
different opening diameters and attaching the jet nozzle 10 with an adequate opening
diameter according to the operation conditions such as the treatment amount, discharge
amount of the separated liquid, and centrifugal force.

Further, 1n the present embodiment, a release port 11a for the separated liquid 1s
formed above (on radially inward) ot the jet nozzle 10 1n the separated liquid jetting
device 9, and this release port 11a 1s contigured such that a lower edge 11b1s po-
sitioned on radially outward ot the overtlow edge 7a of the dam 7. Therefore, even
when the discharge amount of the separated liquid from the bowl 2 rises above the
amount jetted out from the jet nozzle 10 and the liquid level of the separated liquid
retained 1nside the separated liquid retention chamber 12 rises due to changes in the
treatment amount or the like, the excess 1s released from the release port 11a to the
outside of the device, thereby making it possible to restrict the liquid level of the
separated liquid inside the separated liquid retention chamber 12 to a position of the

lower edge 11b of the release port 11a, that 1s, a position on radially outward of the
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overtlow edge 7a of the dam 7.

Where the liquid level of the separated liquid inside the separated liquid retention
chamber 12 rises to the position ot the overtlow edge 7a of the dam 7, the dam 7 loses
the function ot determining the liquid level inside the bowl 2, but in the present em-
bodiment, because the release port 11a that has the above-described configuration 1s
formed, such a problem can be advantageously avoided.

The size of the release port 11a and the position ot the lower edge 11b can be
changed, as appropriate, according to the conditions relating to the dam 7, which 1s
attached to the front hub &, by replacing the frame plate 11 with the tframe plate of
different size or position of the opening.

Further, 1n the present embodiment, the jet nozzle 10 and the frame plate 11 having
the release port 11a are attached to the side section 9a on the rear side in the rotation
direction of the bowl 2, from among the side sections of the separated liquid jetting
device 9, and the release port 11a 1s configured such as to be open 1n the direction
opposite to the rotation direction ot the bowl 2, similarly to the jet nozzle 10, but the
release port 11a should not necessarily be open 1n such a direction. For example, a con-
figuration may be used in which a through hole 1s tormed 1n, and the trame plate 11 1s
attached to the side section 9b of the front side that is parallel to the tront hub &, and
the release port 11a 1s open 1n same direction as that of the rotation axial line of the
bowl 2, as 1n the centrifugal separator (second embodiment ot the present invention)
shown 1n FIG. 3.

In this case, the contiguration 1s preterred such that the release port 11a 1s open at a
position shifted trom the liquid discharge port 6 to the front side in the rotation
direction of the bowl 2 so that the separated liquid that overtlows the top (on radially
inward) of the overtlow edge 7a of the dam 7 and 1s discharged from the bowl 2 could
be prevented from being directly discharged from the release port 11a to the outside ot
the separated liquid jetting device 9 without being retained inside the separated liquid
retention chamber 12.

In the centritugal separator according to the first embodiment, which 1s shown in
FIG. 1 to FIG. 4, and the centritugal separator according to the second embodiment,
which 1s shown 1n FIG. 5, one separated liquid jetting device 9 1s attached tor each
liquid discharge port 6, but the liquid discharge port 6 and the separated liquid jetting
device 9 should not necessarily satisty the one-to-one relationship. Thus, a con-
figuration may be also used in which all of (or a plurality of) the liquid discharge ports
6 are covered by a single separated liquid jetting device 9 having a single separated
liquid retention chamber 12, as in the centritugal separator (third embodiment of the
present invention) shown in FIG. 6 and FIG. 7. In this case, as shown 1n FIG. 6 and

FIG. 7, the air resistance during the rotation can be decreased and energy consumption
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can be turther reduced by configuring the separated liquid jetting device 9 1n a ring-

like shape.
In the centritugal separators ot the above-described embodiments of the present

invention, the separated liquid jetting device 9 attached to the front hub 8 ot the bowl 2
can be readily attached to already installed centrifugal separators. Theretore, the
separated liquid jetting device 9 can be used as an energy saving measure tor already

installed centrifugal separators.

Reference Signs List

1 centritugal separator

2 bowl

3 screw conveyor

4 teed tube

5 solid discharge port

6 liquid discharge port

7 dam

7a overtlow edge

8 front hub

3a outer circumference

9 separated liquid jetting device
Oa, 9b side section

9¢ bottom section

10 jet nozzle

11 frame plate

1 1a release port

11b lower edge

12 separated liquid retention chamber
20 separated liquid

21 solid phase

22 1interface
23a, 23b through hole
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CLAIMS

1. A centrifugal separator equipped with a separated liquid jet nozzle, comprising a
hollow bowl, and a screw conveyor which is disposed coaxially with the bowl
inside thereof, the centrifugal separator being configured such that a raw liquid to
be processed introduced in the bowl is séparated 'by a centrifugal force into a
liquid and a solid content as a result of rotation of the bowl and the screw
conveyor, the separated solid content is transported by the screw conveyor
rotating with a difference in speed with respect to the bowl to a solid discharge
port formed at one end of the bowl, and the solid content is discharged to the
outside of the bowl, and the separated liquid is discharged to the outside of the
bowl from a plurality of liquid discharge ports formed in a front hub constituting an
opposite end of the bowl, wherein

a dam determining a liquid level inside the bowl is disposed in each of the
liquid discharge ports;

a separated liquid jetting device, which collects the separated liquid that
has overflowed a top of an overflow edge of the dam and has been discharged
from the bowl, is attached to the front hub at a position on radially outward of
each of the liquid discharge ports;

the separated liquid jetting device has a separated liquid retention
chamber that temporarily retains the collected separated liquid inside thereof,
and a jet nozzle that is open in a direction opposite to the rotation direction of the
bowl and is disposed at any side section or a bottom section of the separated
liquid jetting device configured to jet out the separated liquid located inside the

separated liquid retention chamber to the outside.
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The centrifugal separator equipped with a separated liquid jet nozzle according to
claim 1, wherein |

a release port that releases an excess of the separated liquid retained in
the separated liquid retention chamber is formed in the separated liquid jetting
device, at a position on radially inward of the jet nozzle.
The centrifugal separator equipped with a separated liquid jet nozzle according to
claim 1, wherein

a release port that releases an excéss of the separated liquid retained in
the separated liquid retention chamber is formed in the separated liquid jetting
device at a position on radially inward of the jet nozzle, and

the release port is configured such that a lower edge thereof is positioned

on radially outward of the overflow edge of the dam.

The centrifugal separator equipped with a separated liquid jet nozzle according to
claim 1, wherein

the jet nozzle is disposed at a position on radially outward of a position
distant from the overflow edge of the dam by 50% of the distance from the

overflow edge of the dam to an outer circumference of the front hub.
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