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DESCRIPTION

[0001] The present invention relates to a hybrid coalescing separator for separating oil residue
from rainfall sewage water and road, parking lot and gas station sewage water and gas station,
and a flow-through devices for this type of separators.

[0002] A coalescing separator consisting of a flow-through tank with inlet and outlet tubes,
within which is mounted a spatially shaped coalescing unit comprising grated or meshed cage
installed in the vertical part of the outlet tube is known from the Polish invention claim number
405337. The cage holds replaceable sorption inserts.

[0003] In one of the variants of the solution the walls of the cage are made of sorption material
or are lined with sorption material. In another variant of embodiment of the invention, the cage
is made of segments, connected individually one to the next, preferably with bolts or rivets.

[0004] Also, a coalescing separator containing a tank with an inlet and outlet tube, equipped

with a settlement chamber, slow-down chamber and 15t and 2" stage coalescing chambers
with flow-through funnels, these chambers being separated from one another with separating

walls, where the 15! stage separation chamber contains a coalescing insert, and 2" stage
separation chamber contains a textile filter and a float valve, is known from the Polish invention
claim number PL202319.

[0005] Also, packing rings are known from the art, including Bialecki rings and Raschig rings,
used as a bed packing for mass exchangers such as rectification columns or absorption
columns, used in chemical processing installations. An example of packing rings used before a
filter bed for separation of oil from a water stream is given in US2468864.

[0006] The hybrid coalescing separator consistent with this invention has the shape of a tank
with fluid inlet and outlet, containing a treatment chamber with at least one coalescing filter,
characterized in that on the path of the flotation flow of the fluid to the coalescing filter is

located at least one flow-through device with packing rings.

[0007] Preferably, the flow-through device with packing rings is situated at the inlet to the
treatment chamber.

[0008] The coalescing filter has the form of a perforated tube wrapped in filtration material
[0009] Preferably, the filtration material has the form of a polyurethane foam.
[0010] Preferably, the separator tank is modular in construction.

[0011] Preferably, the separator consistent with this invention comprises and additional
desludging chamber.
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[0012] Preferably, the separator consistent with this invention has a separating wall between
the desludging chamber and the treatment chamber.

[0013] The flow-through device of the hybrid coalescing separator consistent with this
invention is characteristic in that it has the shape of an openwork cage with an openwork lid,
containing one or more layers of packing rings aligned with the flow of the liquid, whereas the
packing rings, placed in one or more layers, create an openwork space inside of the cage.

[0014] The rings in each layer are placed one next to another, filling the whole inner space of
the cage.

[0015] Preferably, the openwork cage has the form of a flat cuboid with height adjusted to the
height of combined layers of packing rings, and the upper edge of the cage is equipped with a
flange.

[0016] Preferably, the openwork lid of the cage is equipped with a handle.

[0017] As a result of the use of a flow-through device consistent with this invention in a hybrid
coalescing separator, a very high level of treatment effectiveness was achieved. The use of the
flow-through device allowed to stabilise the flow rate and improve the inflow of sewage on the
coalescing filter, responsible for the final process of separation of oil-derived compounds and
creation of the light liquid layer. As a result of treatment effectiveness study, carried out in the

Laboratory Unit of the Miejskie Przedsi
€

biorstwo Wodoci

q

géw i Kanalizacji w m. st. Warszawie Spo
4
ka Akcyjna [Municipal Waterwork and Sewage Utility in the Capital City of Warsaw Joint-Stock

Company], it was established that the use of a separator consistent with this invention allows to
achieve a result of 0.1 mg/l of oil residues in the tested liquid, while the European standards
permit the values of up to 5 mg/l.

[0018] The invention was presented in examples of embodiment in the illustration, whereby:

fig. 1 is a vertical cross-sectional view of a hybrid coalescing separator with integrated
desludging chamber and treatment chamber,

fig. 2 is a horizontal cross-sectional view of a hybrid coalescing separator with integrated
desludging chamber and treatment chamber,

fig. 3 is a vertical cross-sectional view of a hybrid coalescing separator of modular structure,
with a desludging chamber and a treatment chamber,

fig. 4 is a horizontal cross-sectional view of a hybrid coalescing separator of modular structure,
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with a desludging chamber and a treatment chamber,

fig. 5 is a vertical cross-sectional view of a hybrid coalescing separator of compound modular
structure, with a desludging chamber and a treatment chamber,

fig. 6 is a horizontal cross-sectional view of a hybrid coalescing separator of compound
modular structure, with a desludging chamber and a treatment chamber,

fig. 7 is a vertical cross-sectional view of a hybrid coalescing separator of multi-modular
structure, with a desludging chamber and a treatment chamber,

fig. 8 is a horizontal cross-sectional view of a hybrid coalescing separator of multi-modular
structure, with a desludging chamber and a treatment chamber,

fig. 9 is a vertical cross-sectional view of a hybrid coalescing separator of modular structure,
with a treatment chamber,

fig. 10 is a horizontal cross-sectional view of a hybrid coalescing separator of modular
structure, with a treatment chamber,

fig.11 is a vertical cross-sectional view of a hybrid coalescing separator of modular structure,
with a treatment chamber and an external desludging chamber,

fig. 12 is a top view of the flow-through device of a hybrid coalescing separator with a single
layer of packing rings,

fig. 13 is a front view of the flow-through device of a hybrid coalescing separator with a single
layer of packing rings,

fig. 14 is a side view of the flow-through device of a hybrid coalescing separator with a single
layer of packing rings.

fig. 15 is a top view of the flow-through device of a hybrid coalescing separator with two layers
of packing rings,

fig. 16 is a front view of the flow-through device of a hybrid coalescing separator with two
layers of packing rings,

fig. 17 is a side view of the flow-through device of a hybrid coalescing separator.

[0019] The first exemplary embodiment shows a hybrid coalescing separator consistent with
the invention for nominal flows from 3 to 20 litres per second (I/s). The hybrid coalescing
separator comprises a tank 1 equipped with an inlet tube 2 and outlet tube 3, whereas the tank
1 contains an integrated desludging chamber 4 and treatment chamber 5, separated by a
separation wall 6. The treatment chamber 5 contains a coalescing filter 7 in a form of a
perforated cylinder 8 wrapped in sponge filter 9. At the inlet to the treatment chamber 5 there
is a flow-through device 10, in a form of an openwork cage 11, with an openwork lid 12,
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containing two layers of Bialecki packing rings 13, aligned with the flow of the fluid. The
openwork cage 11 has a form of a flat cuboid of height adjusted to the total height of packing
ring layers 13, and the top edge of the cage ends with a flange 14. The layers of packing rings
13 are placed against each other is such a way as to create an openwork space inside of the
cage 11.

[0020] The second exemplary embodiment shows a hybrid coalescing separator consistent
with the invention for nominal flows from 30 to 50 I/s. The coalescing separator has a modular
structure and comprises a tank 1 consisting of two modules and equipped with an inlet tube 2
and outlet tube 3, whereas the tank 1 contains a desludging chamber 4 and a treatment
chamber 5 separated by a separation wall 6. The treatment chamber contains a coalescing
fiter 7 in a form of a perforated cylinder 8 wrapped in sponge filter 9. At the inlet to the
treatment chamber 5 there is a flow-through device 10, in a form of an openwork cage 11, with
an openwork lid 12, containing two layers of Bialecki packing rings 13, aligned with the flow of
the fluid. The openwork cage 11 has a form of a flat cuboid of height adjusted to the total
height of packing ring layers 13, and the top edge of the cage ends with a flange 14. The
layers of packing rings 13 are placed against each other is such a way as to create an
openwork space inside of the cage 11.

[0021] The third exemplary embodiment shows a hybrid coalescing separator consistent with
the invention for nominal flows from 30 to 50 I/s. The coalescing separator has a modular
structure and consists of a tank 1 consisting of two modules and equipped with an inlet tube 2
and outlet tube 3, whereas the tank 1 contains a desludging chamber 4 and a treatment
chamber 5 separated by a separation wall 6. The treatment chamber contains a coalescing
fiter 7 in a form of a perforated cylinder 8 wrapped in sponge filter 9. At the inlet to the
treatment chamber 5 there is a flow-through device 10, in a form of an openwork cage 11, with
an openwork lid 12, containing a single layer of Bialecki packing rings 13, aligned with the flow
of the fluid. The openwork cage 11 has a form of a flat cuboid of height adjusted to the height
of the packing ring layer 13, and the top edge of the cage ends with a flange 14. The layer of
packing rings 13 creates an openwork space inside of the cage 11.

[0022] The fourth exemplary embodiment shows a hybrid coalescing separator consistent with
the invention for nominal flows of 100 I/s or higher. The coalescing separator has a compound
modular structure and consists of a tank 1 equipped with an inlet tube 2 and outlet tube 3,
whereas the tank 1 contains a desludging chamber 4 and a treatment chamber 5 separated by
a separation wall 6, whereas each of the chambers consists of two modules. The treatment
chamber 5 contains two coalescing filters 7, both in a form of a perforated cylinder 8 wrapped
in sponge filter 9. At the inlet to the treatment chamber 5 there are two flow-through devices
10, each in a form of an openwork cage 11, with an openwork lid 12, containing two layers of
Bialecki packing rings 13, aligned with the flow of the fluid. The openwork cage 11 has a form
of a flat cuboid of height adjusted to the total height of packing ring layers 13, and the top edge
of the cage ends with a flange 14. The layers of packing rings 13 are placed against each
other is such a way as to create an openwork space inside of the cage 11.
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[0023] The fifth exemplary embodiment shows a hybrid coalescing separator consistent with
the invention for nominal flows of 200 I/'s. The coalescing separator has a multi-modular
structure and consists of a tank 1 equipped with an inlet tube 2 and outlet tube 3, whereas the
tank 1 contains a desludging chamber 4 and a treatment chamber 5 separated by a separation
wall 6, whereas each of the chambers consists of four modules. The treatment chamber 5
contains three coalescing filters 7, each in a form of a perforated cylinder 8 wrapped in sponge
filter 9. At the inlet to the treatment chamber 5 there are three flow-through devices 10, each in
a form of an openwork cage 11, with an openwork lid 12, containing two layers of Bialecki
packing rings 13, aligned with the flow of the fluid. The openwork cage 11 has a form of a flat
cuboid of height adjusted to the total height of packing ring layers 13, and the top edge of the
cage ends with a flange 14. The layers of packing rings 13 are placed against each other is
such a way as to create an openwork space inside of the cage 11.

[0024] The sixth exemplary embodiment shows a hybrid coalescing separator consistent with
the invention for nominal flows from 75 to 100 I/s. The coalescing separator consists of a tank
1 comprising two modules, equipped with an inlet tube 2 and outlet tube 3, whereas the tank 1
contains a treatment chamber 5. The treatment chamber § contains two coalescing filters 7,
both in a form of a perforated cylinder 8 wrapped in sponge filter 9. At the inlet to the treatment
chamber 5, on the flow path of the fluid, there is a flow-through device 10. At the inlet to the
flow-through device there is an end of the inlet tube 2. The flow-through device has a form of
an openwork cage 11, with an openwork lid 12, equipped with a handle 15, containing two
layers of Bialecki packing rings 13, aligned with the flow of the fluid. The openwork cage 11 has
a form of a flat cuboid of height adjusted to the total height of packing ring layers 13, and the
top edge of the cage ends with a flange 14. The layers of packing rings 13 are placed against
each other is such a way as to create an openwork space inside of the cage 11.

[0025] The seventh exemplary embodiment shows a hybrid coalescing separator consistent
with the invention for nominal flows from 75 to 100 I/s. The coalescing separator consists of a
tank 1 comprising two modules, equipped with an inlet tube 2 and outlet tube 3, whereas the
tank 1 contains a treatment chamber 5, whereas the desludging chamber is located outside of
the tank 1. The treatment chamber 5 contains a coalescing filter 7 in a form of a perforated
cylinder 8 wrapped in sponge filter 9. At the inlet to the treatment chamber 5, on the flow path
of the fluid, there is a flow-through device 10. At the inlet to the flow-through device there is an
end of the inlet tube 2. The flow-through device has a form of an openwork cage 11, with an
openwork lid 12, containing two layers of Bialecki packing rings 13, aligned with the flow of the
fluid. The openwork cage 11 has a form of a flat cuboid of height adjusted to the total height of
packing ring layers 13, and the top edge of the cage ends with a flange 14. The layers of
packing rings 13 are placed against each other is such a way as to create an openwork space
inside of the cage 11.

[0026] In the eight exemplary embodiment the flow-through device to the hybrid coalescing
separator has the form of an openwork cage 11, with an openwork lid 12 equipped with a
handle 15. Inside of the openwork cage 11 there is one layer of Bialecki packing rings of 50
mm diameter and 50 mm height. The openwork cage 11 has the form of a flat cuboid with
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height adjusted to the total height of the packing ring layers 13, and the top edge of the cage
ends with a flange 14. The layers of packing rings 13 are placed against each other is such a
way as to create an openwork space inside of the cage 11.

[0027] In the ninth exemplary embodiment the flow-through device to the hybrid coalescing
separator has the form of an openwork cage 11, with an openwork lid 12 equipped with a
handle 15. Inside of the openwork cage 11 there are two layers of Bialecki packing rings of 25
mm diameter and 25 mm height, aligned with the flow of the fluid. The openwork cage 11 has
the form of a flat cuboid with height adjusted to the total height of the packing ring layers 13,
and the top edge of the cage ends with a flange 14. The layers of packing rings 13 are placed
against each other is such a way as to create an openwork space inside of the cage 11.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
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PATENTKRAV

1. Hybridkoalescensudskiller omfattende en tank med vaeskeindlgb og -udlgb, der om-
fatter et behandlingskammer med mindst et koalescensfilter og mindst én gennem-
stremningsindretning med pakningsringe anbragt pa banen for vaeskens flotations-
stram til koalescensfilteret, kendetegnet ved, at gennemstremningsindretningen (10)
har formen af et gennembrudt bur (11) med et gennembrudt Iag (12), der indeholder ét
eller flere lag af pakningsringe (13), som er anbragt i overensstemmelse med vaeskens
stramning, mens pakningsringene (13) i hvert lag er anbragt ved siden af hinanden og
fylder hele det indre rum af det gennembrudte bur (11), og koalescensfilteret (7) har

form af en perforeret cylinder (8), som er pakket ind i filtreringsmateriale (9).

2. Koalescensudskiller ifglge krav 1, kendetegnet ved, at gennemstramningsindretnin-
gen (10), som er udstyret med pakningsringe (13), er placeret ved indgangen til be-

handlingskammeret (5).

3. Hybridkoalescensudskiller ifalge krav 1, kendetegnet ved, at den @vre og nedre ab-

ning af ringene (13) er anbragt i overensstemmelse med vaeskens stremning.

4. Hybridkoalescensudskiller ifglge krav 1, kendetegnet ved, at tanken (1) af udskille-

ren har modulaer struktur.

5. Hybridkoalescensudskiller ifglge krav 1 til 3, kendetegnet ved, at den indeholder et

slamudtemningskammer (4).

6. Hybridkoalescensudskiller ifglge krav 1, kendetegnet ved, at filtreringsmaterialet (9)

har form af polyurethanskum.

7. Hybridkoalescensudskiller ifglge krav 5, kendetegnet ved, at der er en skillevaeg (6)

mellem slamudtgmningskammeret (4) og behandlingskammeret (5).

8. Hybridkoalescensudskiller ifalge krav 1, kendetegnet ved, at det gennembrudte bur
(11) har form af en flad kasse med hgjden indstillet til hgjden af kombinerede lag af

pakningsringe (13), og den @vre kant af det gennembrudte bur (11) slutter med en
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flange (14).

9. Hybridkoalescensudskiller ifglge krav 1, kendetegnet ved, at det gennembrudte lag

(12) pa det gennembrudte bur (11) er forsynet med et handtag (15).
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Fig. 6
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