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DESCRIPTION

Description

[0001] The present invention concerns a filter device for separating a liquid mixture and a
method for assembling and disassembling such a filter device.

[0002] In particular, the invention concerns a filter device for separating a liquid mixture
comprising a vessel configured to contain a first filter element and a housing configured to
contain a second filter element, whereby the vessel and the housing comprise connection
means to make a fluid connection between an outlet of the first filter element and an inlet of the
second filter element, whereby the vessel and the housing are assembled as a compact entity
while making this fluid connection, and whereby the filter device can be easily disassembled
again into the vessel and the housing.

[0003] To comply with legislative regulations or to recycle valuable process liquids it is often a
requirement to separate contaminants from liquid waste streams in industrial processes.

[0004] For example, before condensate from an air compressor can be disposed of, oil needs
to be separated from water in this condensate.

[0005] Several kinds of filter devices for separating liquid mixtures, for example oil-water
mixtures, are known from the prior art.

[0006] A commonly known kind of filter devices is designed as a set of vertical cylindrical
columns or 'towers', as for example described in EP 0003859 A1, GB 2350571 A and EP
1502636 A1.

[0007] Typically, in this kind of filter devices, liquid to be separated is first sent through one of
the vertical columns which contains a first filter element enabling a course separation of a bulk
of liquid contaminants. The liquid is then further sent through the other columns which contain
further filter elements enabling a finer separation.

[0008] This kind of filter devices have the disadvantage that the vertical cylindrical columns
constitute a bulky design, certainly for filter devices separating large liquid mixture flows.

[0009] For this reason, filter devices have been developed in which several components of the
filter device have been integrated in a more compact and elegant design.

[0010] In EP 1702660 A1, EP 2539423 A1 and EP 2600961 A1, a kind of filter devices is
described in which a first filter element for a course separation of a bulk of liquid contaminants
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from the liquid mixture and a second filter element for a fine separation of the remaining liquid
contaminants from the liquid mixture are stacked on top of each other in one filter housing.

[0011] The disadvantage of this kind of filter devices that the first filter element always needs to
be removed before the second filter element can be maintained or replaced.

[0012] GB 2251812 A and GB 2260133 A both describe an apparatus for separating oil from
an oil-water mixture with a first separation chamber optionally containing a coalescence filter
element and a second separation chamber containing a sorbent bed filter element. The first
separation chamber is comprised in a vessel, while the second separation chamber is
comprised in a housing separate from this vessel. The vessel has a re-entrant section in which
the housing can be accommodated and where the vessel and the housing can be fluidly
connected by inserting the housing in the re-entrant section and disconnected by removing the
housing from the re-entrant section.

[0013] The re-entrant section in the vessel is, however, positioned at an elevated level in the
vessel, which involves a risk that the housing may accidently fall down to the ground upon
removal from the re-entrant section, for example when replacement of the filter element in the
housing is required, in particular when the housing is large and heavy. This complicates the
removal of the housing from the re-entrant section, and may result in breakage of the housing
and/or manual handling injuries.

[0014] Furthermore, once the housing is removed from the re-entrant section, it is difficult to
carry the housing away over a longer distance without the help of external tools, in particular
when the housing is large and heavy, which compromises serviceability of the housing and/or
the filter element contained in the housing.

[0015] The purpose of the present invention is to provide a solution to one or more of the
aforementioned and/or other disadvantages.

[0016] In particular, the purpose of the present invention is to provide a filter device for
separating liquid mixtures with a compact design and a high serviceability, even for large-scale
filter devices dealing with large liquid mixture flows.

[0017] To this end, the present invention concerns a filter device for separating a liquid
mixture,

whereby the filter device comprises a vessel which is configured to contain at least one first
filter element, whereby the vessel comprises an entry port for introducing the liquid mixture into
the first filter element,

whereby the vessel further comprises a flat vessel base surface configured to allow the vessel
to stably stand on a horizontal flat ground surface when the vessel base surface is parallel to
and level with the horizontal flat ground surface,



DK/EP 4142906 T3

whereby the vessel further comprises a vessel mantle surface extending from a periphery of
the vessel base surface in a direction opposite to the vessel base surface,

whereby the filter device comprises at least one housing which is configured to contain at least
one second filter element,

whereby the housing comprises a flat housing base surface configured to allow the housing to
stably stand on a horizontal flat ground surface when the housing base surface is parallel to
and level with the horizontal flat ground surface,

whereby the housing further comprises a housing mantle surface extending from a periphery
of the housing base surface in a direction opposite to the housing base surface, whereby the
vessel mantle surface comprises a re-entrant section forming a recess configured to
accommodate the housing,

whereby a mating side of the housing mantle surface is configured to fit into the recess formed
by the re-entrant section,

whereby the re-entrant section and the mating side are provided with connection means to
fluidly connect an outlet of the first filter element with an inlet of the second filter element in a
detachable way when the mating side of the housing mantle surface is fitted into the recess
formed by the re-entrant section,

with the characteristic that the re-entrant section is extending from the vessel base surface,
and that the vessel base surface and the housing base surface are parallel and level in the
same plane when the mating side of the housing mantle surface is fitted into the recess formed
by the re-entrant section such that the outlet of the first filter element is fluidly connected with
the inlet of the second filter element.

[0018] Within this context, a 'horizontal flat ground surface' means a flat ground surface
perpendicular to a direction in which a principal force of gravity, typically the gravitational
attraction force of the earth, is exerted on the filter device. In other words, a 'horizontal flat
ground surface' means a flat ground surface that is level oriented.

[0019] Within this context, 'stably stand' means that the filter device will not make a wobbling or
tilting motion under the influence of a principal force of gravity exerted on the filter device,
typically the gravitational attraction force of the earth, after the filter device has been exposed
to a force with a horizontal component.

[0020] Within this context, a 'mantle surface' is a surface extending from a complete periphery
of a base surface.

[0021] Within this context, a 'direction opposite to the vessel base surface' or a 'direction
opposite to the housing base surface' is a direction opposite to a normal of the vessel base
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surface or the housing base surface, respectively.

[0022] The advantage of such a filter device according to the invention is that when the vessel
base surface is parallel to and level with the horizontal flat ground surface, as it should be the
case when the vessel is properly positioned, and when the mating side of the housing mantle
surface is fitted into the recess formed by the re-entrant section of the vessel mantle surface,
the housing may be removed from the vessel by translating it over the horizontal flat ground
surface.

[0023] This mitigates or even eliminates the risk of the housing accidently falling down to the
ground upon removal of the housing from the vessel, creating a safer situation than the one
that can be created with already known filter devices.

[0024] According to a preferred embodiment of the filter device according to the present
invention, the housing comprises a housing top surface opposite to the housing base surface,
whereby the housing mantle surface is in between the housing base surface and the housing
top surface, which housing top surface is slanting towards the housing base surface in a
direction towards the recess formed by the re-entrant section when the mating side of the
housing mantle surface is fitted into the recess.

[0025] This facilitates the possibility to tilt the mating side of the housing mantle surface and
the housing base surface away from the horizontal flat ground surface, while the vessel base
surface can stay parallel to and level with the horizontal flat ground surface and while the
housing base surface can still be supported by the horizontal flat ground surface at the side of
the housing base surface opposite to the mating side upon removal of the housing from the
vessel.

[0026] Therefore, neither the vessel nor the housing need to be completely lifted from the
horizontal flat ground surface to bring the housing in this tilted position upon removal of the
housing from the vessel.

[0027] By using this possibility, upon removal of the housing from the vessel, the friction
between the housing base surface and the horizontal flat ground surface may be reduced. This
facilitates the removal of the housing from the vessel, while the housing is still stably supported
by the horizontal flat ground surface. In this way, serviceability of the housing is improved,
while still ensuring a safe removal of the housing.

[0028] According to a following preferred embodiment of the filter device according to the
present invention, the housing is at a side of the housing mantle surface opposite to the mating
side provided with one or more wheels, whereby a circumference of the one or more wheels is
tangent with an extension of the housing base surface.

[0029] Within this context, 'an extension of the housing base surface' means a plane in which
the flat housing base surface is positioned.
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[0030] While using the possibility to tilt the mating side of the housing mantle surface and the
housing base surface away from the horizontal flat ground surface, while the housing base
surface is still level with the horizontal flat ground surface at the side of the housing base
surface opposite to the mating side upon removal of the housing from the vessel, the one or
more wheels further reduce friction between the housing base surface and the horizontal flat
ground surface and therefore facilitates the removal of the housing from the vessel.

[0031] The one or more wheels also make it less burdensome to move a large and heavy
housing over a long distance, therefore facilitating maintenance of the housing and/or the
second filter element contained in the housing and reducing a risk of manual handling injuries.

[0032] Preferably, the one or more wheels are partially recessed in the side of the housing
mantle surface opposite to the mating side. This makes the housing more compact.

[0033] According to a following preferred embodiment of the filter device according to the
present invention, the housing is at a side of the housing mantle surface opposite to the mating
side provided with a grip portion.

[0034] The presence of such a grip portion facilitates removal of the housing from the vessel
and movement of the housing over a long distance, therefore facilitating maintenance of the
housing and/or the second filter element contained in the housing and reducing a risk of
manual handling injuries.

[0035] The grip portion is preferably a re-entrant grip portion.

[0036] Preferably, the position of the grip portion is also closer to the housing top surface than
to the housing base surface.

[0037] A re-entrant grip portion has the advantage that there are no protruding grip portion
parts on the housing which could make the assembly of the housing and the vessel bulky when
the housing is fitted onto the vessel.

[0038] When the re-entrant grip portion is closer to the housing top surface than to the housing
base surface, the re-entrant grip portion may help a manual operator in the possibility to tilt the
mating side of the housing mantle surface and the housing base surface away from the
horizontal flat ground surface upon removal of the housing from the vessel. In this case, the
manual operator also does not need to stoop down too deeply to remove the housing from the
vessel, reducing the risk of manual handling injuries.

[0039] According to a following preferred embodiment of the filter device according to the
present invention, the filter device comprises two or more housings.

[0040] In this way, a total volume and weight of the second filter elements contained in the two
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or more housings is divided over these two or more housings. This makes each of the two or
more housings lighter, which increases the serviceability of each of the two or more housings
and reduces the risk of manual handling injuries upon removal of the two or more housings
from the vessel.

[0041] Preferably, the two or more housings are provided with one or more connection
conduits configured to allow the liquid mixture to flow from the at least one second filter
element contained in one of the two or more housings to the at least one second filter element
contained in another one of the two or more housings.

[0042] More preferably, the one or more connection conduits are flexible and detachably
connected to the two or more housings.

[0043] In this way, the second filter elements in the two or more housings can be connected in
series, such that they can cooperate to separate liquid contaminants from the liquid mixture.

[0044] A conduit which is flexible and detachably connected to the two or more housings can
be easily taken away from the housings and be replaced, for instance at the same time when
the second filter elements are maintained or replaced.

[0045] According to a following preferred embodiment of the filter device according to the
present invention, the first filter element is a coalescing filter element.

[0046] The first filter element may perform a first course separation of a bulk of liquid
contaminants from the liquid mixture, protecting the second filter element which may be more
expensive and more sensitive to saturation than the first filter element.

[0047] Preferably, the coalescing filter element is made of a plastics foam, preferably
comprising unwoven polypropylene fibres or boro-silicate glass microfibres.

[0048] Such a plastics foam provides a high internal surface area onto which liquid
contaminant droplets may coalesce.

[0049] Unwoven polypropylene fibres or boro-silicate glass microfibres are particularly well
suited as filter materials to separate oil droplets from an oil-water mixture.

[0050] According to a following preferred embodiment of the filter device according to the
present invention, the second filter element is a sorbent bed filter element.

[0051] Preferably, the sorbent bed filter element is selected from a group consisting of an
activated carbon filter element, an organoclay filter element, an activated alumina filter

element, a zeolite filter element or a hydrophobic polyurethane foam filter element.

[0052] The sorbent bed filter element may perform a finer separation of liquid contaminants
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from the liquid mixture.

[0053] Activated carbon, organoclay, activated alumina, zeolite or hydrophobic polyurethane
foam are particularly well suited as filter materials to separate oil from an oil-water mixture
comprising only a small quantity of oil.

[0054] According to a following preferred embodiment of the filter device according to the
present invention, the vessel is provided with a detachable cover.

[0055] In this way, the first filter element contained in the vessel may be easily reached without
a need to remove the housing and the second filter element contained in the housing.
Therefore, maintenance or replacement of the first filter element can be easily done just by
detaching the cover from the vessel.

[0056] According to a following preferred embodiment of the filter device according to the
invention, the connection means comprise

e an outlet conduit of the vessel, which outlet conduit has an outlet end which is secured to
the re-entrant section and which is facing the mating side of the housing mantle surface
when the mating side of the housing mantle surface is fitted into the recess; and

= an inlet conduit of the housing, which inlet conduit has an inlet end which is secured to
and protruding from the mating side of the housing mantle surface and which is facing
the outlet end of the outlet conduit of the vessel when the mating side of the housing
mantle surface is fitted into the recess,

whereby the outlet end and the inlet end are configured to be sealingly connected when the
mating side of the housing mantle surface is fitted into the recess.

[0057] In this way, a fluid connection between the outlet of the first filter element and the inlet
of the second filter element can be made in an easy and straightforward way by means of a

push fit of the inlet end of the inlet conduit into the inner channel of the outlet conduit.

[0058] Preferably, an inner channel of the outlet conduit has an inwardly convergently tapered
portion at the outlet end.

[0059] In this way, the inlet end of the inlet conduit can be easily positioned and guided into the
inner channel of the outlet conduit.

[0060] Additionally, an O-ring is preferably provided around the inlet end.

[0061] This facilitates and guarantees a good sealing between the inlet end of the inlet conduit
and the inner channel of the outlet conduit.

[0062] More preferably, the inlet end is provided with a stepped portion configured to
accommodate the O-ring.
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[0063] This stepped portion prevents that the O-ring would be displaced with respect to the
inlet end of the inlet conduit when the inlet conduit is fitted and pushed into the inner channel of
the outlet conduit.

[0064] According to a following preferred embodiment of the filter device according to the
present invention, the vessel and/or the housing are made of a thermoplastic material,
preferably low-density polyethylene.

[0065] Thermoplastic material, and in particular low-density polyethylene, are typically
lightweight materials. Therefore, by using this kind of materials, the weight of the vessel and/or
housing may be reduced, thereby enhancing the serviceability of these filter device
components, in particular for large filter devices.

[0066] According to a following preferred embodiment of the filter device according to the
present invention, the vessel and/or the housing are made by means of a rotational moulding
process.

[0067] In this way, a seamless vessel and/or housing may be produced by means of a
standard moulding process. As the vessel and/or housing may break due to mechanical
stresses along a seam, a seamless vessel and/or housing can be considered as being
resistant to mechanical stresses.

[0068] According to a following preferred embodiment of the filter device according to the
present invention, the vessel is provided with a drain valve.

[0069] The drain valve may be used when emptying of the vessel would be required during
operation of the filter device, providing the advantage that the possibly heavy vessel does not
have to be lifted and/or tilted to empty it.

[0070] Preferably, the drain valve is provided at a side of the vessel mantle surface opposite to
the re-entrant section.

[0071] In this way, the drain valve is easily accessible without removal of the housing from the
recess formed by the re-entrant section.

[0072] The present invention also relates to a method for assembling a filter device,

whereby the filter device comprises a vessel which is configured to contain at least one first
filter element, whereby the vessel comprises an entry port for introducing the liquid mixture into
the first filter element,

whereby the vessel further comprises a flat vessel base surface configured to allow the vessel
to stably stand on a horizontal flat ground surface when the vessel base surface is parallel to
and level with the horizontal flat ground surface,
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whereby the vessel further comprises a vessel mantle surface extending from a periphery of
the vessel base surface in a direction opposite to the vessel base surface,

whereby the filter device comprises at least one housing which is configured to contain at least
one second filter element,

whereby the housing comprises a flat housing base surface configured to allow the housing to
stably stand on a horizontal flat ground surface when the housing base surface is parallel to
and level with the horizontal flat ground surface,

whereby the housing further comprises a housing mantle surface extending from a periphery
of the housing base surface in a direction opposite to the housing base surface, whereby the
vessel mantle surface is provided with a re-entrant section forming a recess configured to
accommodate the housing,

whereby a mating side of the housing mantle surface is configured to fit into the recess formed
by the re-entrant section,

whereby the re-entrant section and the mating side are provided with connection means to
fluidly connect an outlet of the first filter element with an inlet of the second filter element in a
detachable way when the mating side of the housing mantle surface is fitted into the recess
formed by the re-entrant section,

with the characteristic that, in order to connect the outlet of the first filter element with the inlet
of the second filter element, the method comprises the step of moving the mating side into the
recess in such a way that the vessel base surface and the housing base surface are parallel to
and level with the horizontal flat ground surface.

[0073] Preferably, the method further comprises the step of first moving the mating side to the
recess in such a way that the housing is in a position whereby the mating side and the housing
base surface are tilted away from the horizontal flat ground surface and the vessel base
surface is parallel to and level with the horizontal flat ground surface, before moving the mating
side into the recess in such a way that the housing base surface and vessel base surface are
both parallel to and level with the horizontal flat ground surface.

[0074] More preferably, during the step of first moving the mating side to the recess in such a
way that the housing is in a position whereby the mating side and the housing base surface are
tited away from the horizontal flat ground surface and the vessel base surface is parallel to
and level with the horizontal flat ground surface, the housing is rolled along the horizontal flat
ground surface towards the vessel.

[0075] It is evident that these embodiments of a method for assembling a filter device
according to the invention provide similar advantages as the corresponding embodiments of a
filter device according to the invention as described hereabove.
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[0076] Furthermore, the present invention also relates to a method for disassembling a filter
device,

whereby the filter device comprises a vessel which is configured to contain at least one first
filter element, whereby the vessel comprises an entry port for introducing the liquid mixture into
the first filter element,

whereby the vessel further comprises a flat vessel base surface configured to allow the vessel
to stably stand on a horizontal flat ground surface when the vessel base surface is parallel to
and level with the horizontal flat ground surface,

whereby the vessel further comprises a vessel mantle surface extending from a periphery of
the vessel base surface in a direction opposite to the vessel base surface,

whereby the filter device comprises at least one housing which is configured to contain at least
one second filter element,

whereby the housing comprises a flat housing base surface configured to allow the housing to
stably stand on a horizontal flat ground surface when the housing base surface is parallel to
and level with the horizontal flat ground surface,

whereby the housing further comprises a housing mantle surface extending from a periphery
of the housing base surface in a direction opposite to the housing base surface, whereby the
vessel mantle surface comprises a re-entrant section forming a recess configured to
accommodate the housing,

whereby a mating side of the housing mantle surface is configured to fit into the recess formed
by the re-entrant section,

whereby the re-entrant section and the mating side are provided with connection means to
fluidly connect an outlet of the first filter element with an inlet of the second filter element in a
detachable way when the mating side of the housing mantle surface is fitted into the recess
formed by the re-entrant section,

with the characteristic that, in order to disconnect the outlet of the first filter element from the
inlet of the second filter element, the method comprises the step of removing the mating side
from the recess in such a way that the vessel base surface and the housing base surface are
parallel to and level with the horizontal flat ground surface.

[0077] Preferably, after removing the mating side from the recess in such a way that the vessel
base surface and the housing base surface are parallel to and level with the horizontal flat
ground surface, the method further comprises the step of removing the mating side from the
recess in such a way that the housing is in a position whereby the mating side and the housing
base surface are tilted away from the horizontal flat ground surface and the vessel base
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surface is parallel to and level with the horizontal flat ground surface.

[0078] More preferably, during the step of removing the mating side from the recess in such a
way that the housing is in a position whereby the mating side and the housing base surface are
tited away from the horizontal flat ground surface and the vessel base surface is parallel to
and level with the horizontal flat ground surface, the housing is rolled along the horizontal flat
ground surface away from the vessel.

[0079] It is evident that these embodiments of a method for disassembling a filter device
according to the invention provide similar advantages as the corresponding embodiments of a
filter device according to the invention as described hereabove.

[0080] Finally, the invention relates to a use of one of the aforementioned embodiments of a
filter device according to the present invention for separating a liquid mixture of oil and water
separated from air compressed in a compressor device.

[0081] It is evident that the use of one of the aforementioned embodiments of a filter device
according to the present invention provides similar advantages as these aforementioned
embodiments as described hereabove.

[0082] With the intention of better showing the characteristics of the invention, a few preferred
embodiments of a filter device according to the invention are described hereinafter by way of
example, without any limiting nature, with reference to the accompanying drawings, wherein:

figure 1 shows a perspective view of a filter device according to the invention;

figure 2 shows an exploded view of the filter device of figure 1;

figure 3 shows an alternative variant of a filter device according to the invention;
figure 4 shows another alternative variant of a filter device according to the invention;
figure 5 shows a top view of the filter device of figure 1;

figure 6 shows a partial cutaway view of the filter device in figure 1 according to line VI-VI in
figure 5;

figure 7 shows more in detail the part that has been indicated by F7 in figure 6;

figure 8 shows a side view of the filter device in figure 1.

[0083] Figure 1 comprises a filter device 1 for separating a liquid mixture according to the
invention. The filter device 1 comprises a vessel 2 containing at least one first filter element
and a housing 3 containing at least one second filter element.
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[0084] The vessel 2 is provided with an entry port 4 for introducing the liquid mixture into the
first filter element. The housing 3 is provided with an outlet port 5 for the liquid mixture
separated from liquid contaminants which are retained by the first filter element and second
filter element.

[0085] The vessel 2 comprises a flat vessel base surface 6 allowing the vessel 2 to stably
stand on a horizontal flat ground surface when the vessel base surface 6 is parallel to and level
with the horizontal flat ground surface.

[0086] The vessel 2 further comprises a vessel mantle surface 7 extending from a periphery of
the vessel base surface 6 in a direction opposite to the vessel base surface 6.

[0087] The vessel 2 is further provided with a detachable cover 8. The detachable cover may
be provided with

« a cavity 9 configured to accommodate a testing capsule for visual inspection of a
turbidity level of the liquid mixture leaving the filter device (1); and

= indicator bars 10, of which at least one is a saturation indicator bar configured to indicate
a saturation level of the first filter element and at least another one is an overflow
indicator bar configured to indicate a level of liquid contained in the vessel 2.

[0088] The housing 3 comprises a flat housing base surface 11 allowing the housing 3 to
stably stand on a horizontal flat ground surface when the housing base surface 11 is parallel to
and level with the horizontal flat ground surface.

[0089] When the housing 3 is fitted into the vessel 2, the housing base surface 11 is parallel to
and level with the vessel base surface 6.

[0090] When the housing 3 is fitted into the vessel 2, the housing base surface 11 and the
vessel base surface 6 are normally positioned such that they are parallel to and level with a
horizontal flat ground surface.

[0091] The housing 3 further comprises a housing mantle surface 12 extending from a
periphery of the housing base surface 11 in a direction opposite to the housing base surface

1.

[0092] The housing 3 is further provided with a sample tap 13 which can be used to draw a
sample of the liquid mixture from the second filter element for analysis.

[0093] Figure 2 displays an exploded view of the filter device 1 according to the invention as
shown in figure 1. A first filter element 14 is contained within the vessel 2.

[0094] The vessel mantle surface 7 of the vessel 2 comprises a re-entrant section 15 forming
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a recess that is configured to accommodate the housing 3.

[0095] A mating side of the housing mantle surface 12 is configured to fit into the recess
formed by the re-entrant section 15.

[0096] The re-entrant section 15 of the vessel mantle surface 7 and the mating side of the
housing mantle surface 12 are provided with connection means 16 to fluidly connect an outlet
of the first filter element 14 with an inlet of the second filter element in a detachable way when
the mating side of the housing mantle surface 12 is fitted into the recess formed by the re-
entrant section 15.

[0097] The vessel 2 is provided with an outlet conduit 17, which outlet conduit 17 has an outlet
end 18 which is secured to the re-entrant section 15 and which is facing the mating side of the
housing mantle surface 12 when the mating side of the housing mantle surface 12 is fitted into
the recess.

[0098] The housing 3 is provided with a housing top surface 19, which housing top surface 19
is slanting towards the housing base surface 11 in a direction towards the recess formed by the
re-entrant section 15 when the mating side of the housing mantle surface 12 is fitted into the
recess.

[0099] This slanting housing top surface 19 enables the removal of the housing 3 from the
vessel 2 in such a way that the housing 3 is in a position whereby the mating side and the
housing base surface 11 are tilted away from the horizontal flat ground surface, while the
vessel base surface 6 stays parallel to and level with the horizontal flat ground surface and
while the housing base surface 11 can still be supported by the horizontal flat ground surface
at the side of the housing mantle surface 12 opposite to the mating side.

[0100] Therefore, neither the vessel 2 nor the housing 3 need to be completely lifted from the
horizontal flat ground surface to bring the housing 3 in this tilted position upon removal of the
housing 3 from the vessel 2.

[0101] Figure 3 shows a variant filter device 1 according to the invention.

[0102] In this variant, the housing 3 is provided with one or more wheels 20, at a side of the
housing mantle surface 12 opposite to the mating side.

[0103] A circumference of the one or more wheels 20 is tangent with the housing base surface
1.

[0104] The one or more wheels 20 are also partially recessed in the side of the housing mantle
surface 12 opposite to the mating side.

[0105] Figure 4 shows another variant filter device 1 according to the invention.
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[0106] In this case, the variant filter device 1 comprises two housings 3a, 3b. Each of these
two housings 3a, 3b contains at least one second filter element.

[0107] The second filter element contained in a first housing 3a may be made of a filter
material similar to or different from a filter material which the second filter element contained in
a second housing 3b is made of.

[0108] The two housings 3a, 3b are provided with a connection conduit 21 configured to allow
the liquid mixture to flow from the second filter element contained in the first housing 3a to the
other second filter element contained in the second housing 3b.

[0109] In this case, the connection conduit 21 is flexible and detachably connected to both the
two housings 3a, 3b.

[0110] In addition, at a side of the housing mantle surface 12 opposite to the mating side, the
housing 3a, 3b is provided with a grip portion 22.

[0111] The grip portion 22 may be a re-entrant grip portion 23.

[0112] Such a re-entrant grip portion 23 may be positioned closer to the housing top surface
19 than to the housing base surface 11. In this way, the housing 3 can be easily tilted onto its
one or more wheels 20 by pulling the housing 3a, 3b away from the vessel 2 by the re-entrant
grip portion 23.

[0113] It is not excluded within the context of the present invention that the grip portion 22 is a
protruding grip portion.

[0114] Figure 5 shows a top view of the filter device 1 of figure 1. Figure 6 shows a partial
cutaway view of the filter device 1 in figure 1 according to line VI-VI in figure 5.

[0115] In figure 6, the connection means 16 to fluidly connect an outlet of the first filter element
14 with an inlet of the second filter element in a detachable way are shown when the mating
side of the housing mantle surface 12 is fitted into the recess formed by the re-entrant section
15.

[0116] These connection means 16 comprise

e an outlet conduit 17 of the vessel 2, which outlet conduit 17 has an outlet end 18 which
is secured to the re-entrant section 15 and which is facing the mating side of the housing
mantle surface 12 when the mating side of the housing mantle surface 12 is fitted into
the recess; and

= an inlet conduit 24 of the housing 3, which inlet conduit 24 has an inlet end 25 which is
secured to and protruding from the mating side of the housing mantle surface 12 and
which is facing the outlet end 18 of the outlet conduit 17 of the vessel 2 when the mating
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side of the housing mantle surface 12 is fitted into the recess,

whereby the outlet end 18 and the inlet end 25 are configured to be sealingly connected when
the mating side of the housing mantle surface 12 is fitted into the recess.

[0117] Figure 7 shows more in detail the part that has been indicated by frame F7 in figure 6.

[0118] An O-ring 26 is provided around the inlet end 25 of the inlet conduit 24 in order to
provide a seal between the inlet conduit 24 and an inner channel 27 of the outlet conduit 17 at
the outlet end 18.

[0119] The inlet end 25 is provided with a stepped portion 28 configured to accommodate the
O-ring 26. As the O-ring 26 is accommodated in the stepped portion 28 of the inlet end 25, the
O-ring 26 cannot be wrongly displaced with respect to the inlet end 25 when the inlet end 25 is
pushed and fitted within the inner channel 27 of the outlet conduit 17 when the housing 3 is
fitted into the vessel 2, such that the inlet end 25 is correctly sealingly connected with the inner
channel 27 of the outlet conduit 17 and that the outlet of the first filter element 14 is fluidly
connected with the inlet of the second filter element.

[0120] In figure 7, it can also be seen that the inner channel 27 of the outlet conduit 17 has an
inwardly convergently tapered portion at the outlet end 18.

[0121] Figure 8 shows a view of the filter device 1 illustrating a side of the vessel mantle
surface 7 opposite to the recess formed by the re-entrant section 15. In other words, the
housing 3 is turned away from the viewer's perspective.

[0122] In this case, the vessel 2 is provided with a drain valve 29 at the side of the vessel
mantle surface 7 opposite to the recess formed by the re-entrant section 15 and close to the
vessel base surface 6.

[0123] The drain valve 29 allows to empty the liquid mixture from the vessel 2 during operation
of the filter device 1 without having to lift or tilt the possible heavy vessel 2.

[0124] The present invention is by no means limited to the embodiments described as an
example and shown in the drawings, but a filter device according to the invention can be
realised in all kinds of forms or dimensions without departing from the scope of the invention as
defined in the claims.
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Patentkrav

1. Filterindretning til adskillelse af en veeskeblanding, hvorved filterindretningen (1)
omfatter en beholder (2), som er konfigureret til at indeholde mindst et farste filter-
element (14),

hvorved beholderen (2) omfatter en indgangsabning (4) til indfaring af veeske-
blandingen i det farste filterelement (14),

hvorved beholderen (2) yderligere omfatter en flad bundflade (6), der er konfigureret
til at tillade beholderen (2) at sta stabilt pa en vandret flad overflade, nar bundfladen
(6) er parallel med og i niveau med den vandrette flade overflade,

hvorved beholderen (2) yderligere omfatter en kappeoverflade (7), der streekker

sig fra en periferi af bundfladen (6) i en retning modsat bundfladen (6), hvorved
filterindretningen (1) omfatter mindst et hus (3, 3a, 3b), som er konfigureret til at
indeholde mindst et andet filterelement,

hvorved huset (3, 3a, 3b) omfatter en flad bundflade (11), der er konfigureret til at
tillade huset at sta stabilt pa en vandret flad overflade, nar husets bundflade (11) er
parallel med og i niveau med den vandrette flade overflade,

hvorved huset (3, 3a, 3b) yderligere omfatter en kappeoverflade (12), der strackker
sig fra en periferi af husets bundflade (11) i en retning modsat husets bundflade (11),
hvorved beholderens kappeoverflade (7) omfatter en genindireedende sektion (15),
der danner en fordybning, der er konfigureret til at rumme huset (3, 3a, 3b),

hvorved en modsvarende side af husets kappeoverflade (12) er konfigureret til at
passe ind i fordybningen dannet af den genindtreedende sektion (15),

hvorved den genindtreedende sektion (15) og den modsvarende side er forsynet
med forbindelsesmidler (16) til flydende at forbinde pa en aftagelig made et udlgb fra
det farste filterelement (14) med et indlgb til det andet filterelement, nar den
modsvarende side af husets kappeoverflade (12) er monteret i fordybningen dannet
af den genindtraedende sektion (15),

kendetegnet ved, at

den genindtreedende sektion (15) strackker sig fra beholderens bundfladen (6), og, at
beholderens bundflade (6) og husets bundflade (11) er parallelle og i samme

plan, nar den modsvarende side af husets kappeoverflade (12) er monteret i
fordybningen dannet af den genindtraesdende sektion (15), saledes, at udlabet fra det
farste filterelement (14) er flydende forbundet med indlgbet til det andet filter-

element.
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2. Filterindretningen ifalge krav 1, kendetegnet ved, at huset (3, 3a, 3b) omfatter en
avre overflade (19) modsat husets bundflade (11),

hvorved husets kappeoverflade (12) befinder sig mellem husets bundflade (11) og
husets avre overflade (19), hvilken overflade (19) skraner mod husets bundflade (11) i
retning mod fordybningen dannet af den genindiraedende sektion (15), nar den
modsvarende side af husets kappeoverflade (12) er monteret i fordybningen.

3. Filterindretningen ifalge krav 1 eller 2, kendetegnet ved, at ved en side af husets
kappeoverflade (12) modsat den modsvarende side, er huset (3, 3a, 3b) forsynet med
et eller flere hjul (20),

hvorved en omkreds af det ene eller flere hjul (20) tangerer en forlaengelse af husets
bundflade (11), og fortrinsvis, hvorved det ene eller flere hjul (20) er delvis forseenket i
husets kappeoverflade (12) modsat den modsvarende side.

4. Filterindretningen ifglge et hvilket som helst af de foregaende krav 1 til 3,
kendetegnet ved, at ved en side af husets kappeoverflade (12) modsat den
modsvarende side, er huset (3, 3a, 3b) forsynet med en gribedel (22), hvorved
gribedelen (22) fortrinsvis er en genindtraedende gribedel (23).

5. Filterindretningen ifglge et hvilket som helst af kravene 2 og 4, kendetegnet ved, at
positionen af gribedelen (22) er teettere pa husets gvre overflade (19) end pa husets
bundflade (11).

6. Filterindretningen ifglge et hvilket som helst af de foregaende krav 1 til 5,
kendetegnet ved, at filterindretningen (1) omfatter to eller flere huse (3a, 3b),

hvorved de to eller flere huse (3a, 3b) fortrinsvis er forsynet med en eller flere
forbindelsesanordninger (21), der er konfigureret til at lade veeskeblandingen
stramme fra det mindst ene andet filterelement indeholdt i et af de to eller flere huse
(3a, 3b) til det mindst ene andet filterelement indeholdt i et andet af de to eller flere
huse (3a, 3b), og hvorved, mere foretrukket, den ene eller flere forbindelses-
anordninger (21) er fleksible og aftageligt forbundet med de to eller flere huse (3a,
3b).
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7. Filterindretningen ifalge et hvilket som helst af de foregaende krav 1 til 6,
kendetegnet ved, at det forste filterelement (14) er et koalescerende filterelement,
hvorved koalesceringsfilterelementet fortrinsvis er fremstillet af plastskum, fortrinsvis

omfattende uveevede polypropylenfibre eller borosilikatglasmikrofibre.

8. Filterindretningen ifalge et hvilket som helst af de foregaende krav 1 til 7,
kendetegnet ved, at det andet filterelement er et filterelement med sorberende leje,
hvorved filterelementet med sorbentleje fortrinsvis er valgt fra gruppen bestaende af et
aktivt kulfilterelement, et organolerfilterelement, et aktiveret aluminiumoxidfilterelement,

et zeolitfilterelement, eller et hydrofobt polyurethanskumfilterelement.

9. Filterindretningen ifglge et hvilket som helst af de foregaende krav 1 til 8,
kendetegnet ved, at forbindelsesmidlerne (16) omfatter

- en udlgbsanordning (17) til beholderen (2), hvilken udlgbsanordning (17) har en
udlgbsende, som er fastgjort til den genindtreedende sektion (15), og som vender
mod den modsvarende side af husets kappeoverflade (12) nar den modsvarende
side af husets kappeoverflade (12) er monteret i fordybningen; og

- en indlgbsanordning (24) til huset (3, 3a, 3b), hvilken indlgbsanordning (24) har en
indlgbsende (25), der er fastgjort til, og rager ud fra, den modsvarende side af
husets kappeoverflade (12), og som vender mod udlgbsenden (18) af
udlgbsanordningen (17) af beholderen (2), nar den modsvarende side af husets
kappeoverflade (12) er monteret i fordybningen,

hvorved udlgbsenden (18) og indlgbsenden (25) er konfigureret til at vaere taetnende
forbundet, nar den modsvarende side af husets kappeoverflade (12) er monteret i
fordybningen, og hvorved fortrinsvis

- en indre kanal (27) af udlgbsanordningen (17) har en indadvendt og konvergent
tilspidset del ved udlgbsenden (18); og/eller

- en O-ring (26) er tilvejebragt rundt om indlgbsenden (25), hvorved indlgbsenden
(25) fortrinsvis er forsynet med en trindelt del (28), der er konfigureret til at rumme O-
ringen (26).
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10. Filterindretningen ifalge et hvilket som helst af de foregaende krav 1 til

9, kendetegnet ved, at beholderen (2) er forsynet med en dreenventil (29),
hvorved draenventilen (29) fortrinsvis er tilvejebragt pa en side af overfladen af
beholderens kappe (7) modsat den genindtreedende sektion (15).

11. Fremgangsmade til at samle en filterindretning,

hvorved filterindretningen (1) omfatter en beholder (2), som er konfigureret til at
indeholde mindst et farste filterelement (14),

hvorved beholderen (2) omfatter en indgangsabning (4) til indfgring af veeske-
blandingen i det farste filterelement (14),

hvorved beholderen (2) yderligere omfatter en flad bundflade (6), der er konfigureret
til at tillade beholderen (2) at st stabilt pa en vandret flad overflade, nar bundfladen
(6) er parallel med og i niveau med den vandrette flade overflade,

hvorved beholderen (2) yderligere omfatter en kappeoverflade (7), der streekker

sig fra en periferi af bundfladen (6) i en retning modsat bundfladen (6),

hvorved filterindretningen (1) omfatter mindst et hus (3, 3a, 3b), som er konfigureret
til at indeholde mindst et andet filterelement,

hvorved huset (3, 3a, 3b) omfatter en flad bundflade (11), der er konfigureret til at
tillade huset at sta stabilt pa en vandret flad overflade, nar husets bundflade (11) er
parallel med og i niveau med den vandrette flade overflade,

hvorved huset (3, 3a, 3b) yderligere omfatter en kappeoverflade (12), der strackker
sig fra en periferi af husets bundflade (11) i en retning modsat husets bundflade (11),
hvorved beholderens kappeoverflade (7) omfatter en genindireedende sektion (15),
der danner en fordybning, der er konfigureret til at rumme huset (3, 3a, 3b),

hvorved en modsvarende side af husets kappeoverflade (12) er konfigureret til at
passe ind i fordybningen dannet af den genindtreedende sektion (15),

hvorved den genindtreedende sektion (15) og den modsvarende side er forsynet
med forbindelsesmidler (16) til flydende at forbinde pa en aftagelig made et udlgb fra
det farste filterelement (14) med et indlgb til det andet filterelement, nar den
modsvarende side af husets kappeoverflade (12) er monteret i fordybningen dannet
af den genindtraedende sektion (15),

kendetegnet ved, at

fremgangsmaden omfatter det trin at flytte den modsvarende side ind i fordybningen

pa en sddan made, at beholderens bundflade (6) og husets bundflade (11) er
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parallelle med og i niveau med den vandrette flade overflade for at forbinde
udlgbet af det farste filterelement (14) med indlobet til det andet filterelement.

12. Fremgangsmaéden ifglge krav 11, kendetegnet ved, at fremgangsméden
yderligere omfatter det trin, at man farst flytter den modsvarende side til fordybningen
pa en sddan made, at huset (3, 3a, 3b) er i en position, hvor den modsvarende side og
husets bundflade (11) vippes vaek fra den vandrette overflade, og beholderens
bundplade (6) er parallel med og i niveau med den vandrette flade overflade, for den
modsvarende side flyttes ind i fordybningen pa en sddan made, at husets bundflade
(11) og beholderens bundflade (6) begge er parallelle med og i niveau med den
vandrette flade overflade,

fortrinsvis hvor huset (3, 3a, 3b) rulles langs den vandrette flade overflade mod
beholderen (2) under trinnet med farst at flytte den modsvarende side til fordybningen
pa en sddan made, at huset (3, 3a, 3b) er i en position, hvor den modsvarende side og
husets bundflade (11) vippes vaek fra den vandrette overflade, og beholderens
bundflade (6) er parallel med og i niveau med den vandrette flade overflade.

13. En fremgangsmade til at demontere en filteranordning,

hvorved filterindretningen (1) omfatter en beholder (2), som er konfigureret til at
indeholde mindst et farste filterelement (14),

hvorved beholderen (2) omfatter en indgangsabning (4) til indfaring af veeske-
blandingen i det farste filterelement (14),

hvorved beholderen (2) yderligere omfatter en flad bundflade (6), der er konfigureret
til at tillade beholderen (2) at st stabilt pa en vandret flad overflade, nar bundfladen
(6) er parallel med og i niveau med den vandrette flade overflade,

hvorved beholderen (2) yderligere omfatter en kappeoverflade (7), der streekker

sig fra en periferi af bundfladen (6) i en retning modsat bundfladen (6),

hvorved filterindretningen (1) omfatter mindst et hus (3, 3a, 3b), som er konfigureret
til at indeholde mindst et andet filterelement,

hvorved huset (3, 3a, 3b) omfatter en flad bundflade (11), der er konfigureret til at
tillade huset at sta stabilt pa en vandret flad overflade, nar husets bundflade (11) er
parallel med og i niveau med den vandrette flade overflade,

hvorved huset (3, 3a, 3b) yderligere omfatter en kappeoverflade (12), der strackker
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sig fra en periferi af husets bundflade (11) i en retning modsat husets bundflade (11),
hvorved beholderens kappeoverflade (7) omfatter en genindtreedende sektion (15),
der danner en fordybning, der er konfigureret til at rumme huset (3, 3a, 3b),

hvorved en modsvarende side af husets kappeoverflade (12) er konfigureret til at
passe ind i fordybningen dannet af den genindtreedende sektion (15),

hvorved den genindtreedende sektion (15) og den modsvarende side er forsynet
med forbindelsesmidler (16) til flydende at forbinde pa en aftagelig made et udlgb fra
det farste filterelement (14) med et indlab til det andet filterelement, nar den
modsvarende side af husets kappeoverflade (12) er monteret i fordybningen dannet
af den genindtraedende sektion (15),

kendetegnet ved, at

fremgangsméaden omfatter det trin at fierne den modsvarende side

fra fordybningen pa en sddan méade, at beholderens bundflade (6) og husets
bundflade (11) er parallelle med og i niveau med den vandrette flade overflade, for at
afbryde udlgbet fra det forste filterelement (14) fra indlgbet til det andet

filterelement.

14. Fremgangsmaden ifglge krav 13, kendetegnet ved, at efter fiernelse af den
modsvarende side fra fordybningen pa en sddan made, at beholderens bundflade (6)
og husets bundflade (11) er parallelle med og i niveau med den vandrette flade
overflade, omfatter fremgangsmaden det yderligere trin at fierne den modsvarende
side fra fordybningen pa en sddan made, at huset (3, 3a, 3b) er i en position, hvor den
modsvarende side og husets bundflade (11) vippes veek fra den vandrette flade
overflade og beholderens bundflade (6) er parallel med og i niveau med den vandrette
flade overflade,

fortrinsvis, hvor huset (3, 3a, 3b) rulles langs den vandrette flade overflade veek fra
beholderen (2) under trinnet med at fierne den modsvarende side fra fordybningen pa
en sadan made, at huset (3, 3a, 3b) er i en position, hvor den modsvarende side og
husets bundflade (11) vippes veek fra den vandrette flade overflade, og beholderens
bundflade (6) er parallel med og i niveau med den vandrette flade overflade.

15. Anvendelse af filterindretningen ifalge et hvilket som helst af kravene 1 til 10 til
adskillelse af en vaeskeblanding af olie og vand adskilt fra luft komprimeret i en

kompressorindretning.
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Drawing
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Fig. 7
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