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(54) Title: REMOVAL DEVICE FOR DIRT PARTICLES AND/OR GAS BUBBLES

FIG.2

(57) Abstract: The present invention relates to a removal
device for removing dirt particles and/or gas bubbles from a
liquid in a liquid conduit system, the removal device compris-
ing: -a housing having an entry and an exit, the housing de-
fining an inner space within the housing, -a main inner chan-
nel constructed to guide a main flow through the inner space
from the entry to the exit, -at least one branch flow channel,
which branches off from the main inner channel at a branch
location, the branch flow channel being contigured to — in use
- branch off a relatively small portion from a main flow, -at
least one quiet zone in the inner space, wherein in use the at
least one branch flow channel discharges into the at least one
quiet zone, wherein the dimensions of the quiet zone is
chosen in such a way that in use, a velocity of the liquid in
the at least one quiet zone is lower than in the main inner
channel and low enough to allow: - dirt particles to settle
and/or -gas bubbles to form and rise in the at least one quiet
zone, -at least one return flow channel for a return flow from
the at least one quiet zone back to the main inner channel,
wherein the return flow channel merges with the main inner
channel at a merge point.
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Title: Removal device for dirt particles and/or gas bubbles

Field of the invention
The present invention relates to a removal device for removing dirt particles and/or

gas bubbles from a liquid in a liquid conduit system.

Background and prior art

In the prior art, removal devices for removing dirt particles and/or gas bubbles from a
liquid in a liquid conduit system are known. An example is W0O2011/037465A1 by the
current applicant.

These removal devices are typically used in heating systems of buildings and
houses. The removal device has a function of removing small dirt particles and/or gas
bubbles from the liquid, generally water, which flows through the conduit system. This allows
the system to continue to function over a relatively long period of time.

The removal devices may also be used in other applications, for instance in industrial
applications.

The device of WO2011/037465A1 works, but ongoing research has created further
improvements relating to the size and/or efficiency and/or hydraulic characteristics of the

removal device.

The invention
A removal device is provided for removing dirt particles and/or gas bubbles from a
liquid in a liquid conduit system, the removal device comprising:

- ahousing having an entry and an exit, the housing defining an inner space
within the housing,

- amain inner channel constructed to guide a main flow through the inner
space from the entry to the exit,

- at least one branch flow channel, which branches off from the main inner
channel at a branch location, the branch flow channel being configured to — in
use - branch off a relatively small portion from a main flow,

- at least one quiet zone in the inner space, wherein in use the at least one
branch flow channel discharges into the at least one quiet zone, the quiet

zone being constructed and arranged so that in use, a velocity of the liquid in
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the at least one quiet zone is lower than in the main inner channel and low
enough to allow:
o dirt particles to settle in the at least one quiet zone and/or
o gas bubbles to form and rise in the at least one quiet zone,

- at least one return flow channel for a return flow from the at least one quiet
zone back to the main inner channel, wherein the return flow channel merges
with the main inner channel at a merge point.

In an embodiment, the at least one branch flow channel extends substantially parallel
to the main inner channel over a first distance.

In an embodiment, — when viewed in the direction of the main inner channel - the at
least one branch flow channel extends around at least a substantial part of the
circumference of the main inner channel over said first distance.

In an embodiment, the at least one return flow channel extends substantially parallel
to the main inner channel over a second distance.

In an embodiment, the main channel is defined by a tube which has a smaller cross-
section than a cross-section of the inlet. The tube which defines the main channel has a
diameter which is smaller than a diameter of the inlet. The tube extends between the branch
location and the merge location (or merge point).

In an embodiment, — when viewed in the direction of the main inner channel - the at
least one return flow channel extends around at least a substantial part of the circumference
of the main inner channel over said second distance.

In an embodiment, a sum of the first distance and second distance is greater than a
length of the main inner channel inside the housing.

In an embodiment - when viewed in the direction of the main inner channel - the
branch flow channel and the return flow channel are located on different sides of the main
inner channel.

In an embodiment, the branch flow channel and the return flow channel have a
substantially semi-annular form, extending around about half of the circumference of the
main inner channel, the branch flow channel and the return flow channel being located on
opposite sides of the main inner channel, when viewed in the direction of the inner ongoing
flow channel.

In an embodiment, the branch flow channel comprises an energy dissipation
chamber downstream of the branch location.

In an embodiment, the branch flow channel and the return flow channel have
substantially a same size and form, but are substantially mirrored with respect to a center

point of the main inner channel.
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In an embodiment, the branch flow channel has an exit which opens into the quiet
zone, wherein -in use - the branch flow exits the branch flow channel and enters the quiet
zone, and wherein the return flow channel has an entrance through which in use the branch
flow exits the quiet zone and enters the return flow channel, and wherein the exit of the
branch flow channel is located closer to the outlet than the entrance of the return flow
channel, and wherein the entrance of the return flow channel is located closer to the inlet
than the exit of the branch flow channel.

In an embodiment, the housing, when viewed in the direction of the main inner
channel, is asymmetric, wherein a greater part of the housing is provided on one side of the
main inner channel, and a relatively small part of the housing is provided on an opposite
side of the housing, allowing installation of the removal device close to a wall by providing
said opposite side at said wall.

In an embodiment, the wall of the housing at at least one side is substantially flat.

In an embodiment, a wall of the housing comprises:

- afirst substantially flat dirt discharge mounting zone constructed to allow the
mounting of a dirt particles discharge to said housing, wherein the first dirt
discharge mounting zone is provided at a lowest point of the housing when
the removal device is mounted in a substantially horizontal orientation,

- a second substantially flat dirt discharge mounting zone constructed to allow
the mounting of a dirt particles discharge to said housing, wherein the second
dirt discharge mounting zone is provided at a lowest point of the housing
when the removal device is mounted in a substantially vertical orientation,

and/or

- afirst substantially flat gas discharge mounting zone constructed to allow the
mounting of a gas discharge to said housing, wherein the first gas discharge
mounting zone is provided at a highest point of the housing when the removal
device is mounted in a substantially horizontal orientation,

- a second substantially flat gas discharge mounting zone constructed to allow
the mounting of a dirt particles discharge to said housing, wherein the second
gas discharge mounting zone is provided at a highest point of the housing
when the removal device is mounted in a substantially vertical orientation.

In an embodiment, an exit of the branch flow channel and an entrance of the return
flow channel are provided on opposite sides of the main inner channel, wherein a branch
flow trajectory through the quiet zone which extends between the exit of the branch flow
channel and the entrance of the return flow channel crosses the main inner channel, when

viewed in a direction perpendicular to the main inner channel.
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The invention further relates to a removal member configured to be fitted in a
housing, the removal member comprising:

- atube defining a main inner channel, the tube having an inlet and an outlet at
opposite ends,

- at least one branch flow channel defined by a branch flow wall, which
branches off from the main inner channel at a branch location and extends to
a branch flow channel exit, the branch flow channel being configured to — in
use - branch off a relatively small portion from a main flow which flows
through the main inner channel,

- at least one return flow channel defined by a return flow channel wall, the
return flow channel configured for a return flow back to the main inner
channel, wherein the return flow channel extends between a return flow
channel entrance to a merge point where the return flow channel merges with
the main inner channel.

In an embodiment, the at least one branch flow channel extends substantially parallel
to the main inner channel over a first distance.

In an embodiment, — when viewed in the direction of the main inner channel - the at
least one branch flow channel extends around at least a substantial part of the
circumference of the main inner channel over said first distance.

In an embodiment, the at least one return flow channel extends substantially parallel
to the main inner channel over a second distance.

In an embodiment, — when viewed in the direction of the main inner channel - the at
least one return flow channel extends around at least a substantial part of the circumference
of the main inner channel over said second distance.

In an embodiment, - when viewed in the direction of the main inner channel - the
branch flow channel and the return flow channel are located on different sides of the main
inner channel.

In an embodiment, - when viewed in the direction of the inner ongoing flow channel -
the branch flow channel and the return flow channel have a substantially semi-annular form,
extending around about half of the circumference of the main inner channel, the branch flow
channel and the return flow channel being located on opposite sides of the main inner
channel.

The present invention further relates to a method of converting an existing removal
device for removing dirt particles and/or gas from a liquid in a liquid conduit system, the
method comprising:

- providing an existing removal device for removing dirt particles and/or gas

from a liquid in a liquid conduit system,
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removing a part of said removal device,

replacing the removed part with the removal member of any of claims 16-22.

The present invention further relates to a removal device for removing dirt particles

and/or gas bubbles from a liquid in a liquid conduit system, the removal device comprising:

a housing having an entry and an exit, the housing defining an inner space
within the housing,
a main inner channel constructed to guide a main flow through the inner
space from the entry to the exit, wherein a wall of the housing comprises:
o a first and a second mounting zone for mounting a gas discharge and
a dirt discharge when the main inner channel extends substantially
horizontally, the first and second mounting zones being provided in
an uppermost part and a lowermost part of the housing when the
main inner channel extends substantially horizontally, and
o a third and a fourth mounting zones for mounting a gas discharge
and a dirt discharge when the main inner channel extends
substantially vertically, the third and fourth mounting zones being
provided in an uppermost part and a lower most part of the housing

when the main inner channel extends substantially vertically.

In an embodiment, the removal device comprises:

a first substantially flat dirt discharge mounting zone constructed to allow the
mounting of a dirt particles discharge to said housing, wherein the first dirt
discharge mounting zone is provided at a lowest point of the housing when
the removal device is mounted in a substantially horizontal orientation,

a second substantially flat dirt discharge mounting zone constructed to allow
the mounting of a dirt particles discharge to said housing, wherein the second
dirt discharge mounting zone is provided at a lowest point of the housing

when the removal device is mounted in a substantially vertical orientation,

and/or

a first substantially flat gas discharge mounting zone constructed to allow the
mounting of a gas discharge to said housing, wherein the first gas discharge
mounting zone is provided at a highest point of the housing when the removal
device is mounted in a substantially horizontal orientation,

a second substantially flat gas discharge mounting zone constructed to allow
the mounting of a gas discharge to said housing, wherein the second gas
discharge mounting zone is provided at a highest point of the housing when

the removal device is mounted in a substantially vertical orientation.
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List of figures
The previous and other features and advantages of the present invention will be
more fully understood from the following detailed description of exemplary embodiments

with reference to the attached drawings. Like reference numerals refer to like parts.

Figure 1 shows a perspective view of a removal device according to the invention.

Figure 2 shows a perspective view of a removal device according to the invention
with a cut away part.

Figure 3 shows a perspective view of a removal member according to the invention.

Figure 4 shows a perspective view of a removal member according to the prior art in
combination with different housings.

Figure 5 shows a side view or top view — depending on the orientation - of the
removal device according to the invention.

Figure 6 shows a section in side view or top view — depending on the orientation - of
the removal device according to the invention.

Figure 7 shows a section in another side view of the removal device according to the
invention.

Figure 8 shows a section in side view of the removal device according to the

invention in use.

Detailed description of the figures

With reference to figure 1, a removal device 10 is provided. The removal device 10
comprises an inlet 12, an outlet 14 and a housing 16. The housing 16 is defined by a
housing wall 18. The inlet 12 and outlet 14 are provided with thread 20, for coupling with a
liquid conduit system. Other kinds of couplings are also possible.

With reference to figures 2 - 8, the removal device comprises a main inner channel
22 which is defined by a tube 24. The main inner channel 22 is substantially straight.

The tube 24 has a diameter which is smaller than a diameter of the inlet.

The housing 16 defines an inner space 46. The housing 16 is provided with an
extension 42 at the inlet and an extension 44 at the outlet.

The tube 24 is circular, but other forms may be possible.

At a branch location 28, a branch flow channel 30 branches off from the main inner
channel 22. An entry 32 to the branch flow channel 30 is provided as a gap which surrounds
the main inner channel 22. The circumferential gap has an advantage in that there is
minimal risk of clogging of the gap due to trapped dirt particles.

Other forms of the entry 32 are also possible, for instance holes in the tube 24. The

gap occurs due to the difference in diameter between the tube 24 and the inlet 12. The tube
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22 is separate from a tube 34 at the inlet 20 and a tube 36 at the outlet 14. Together, the
tubes 34, 22, and 36 define the main flow channel 26 between the inlet 12 and the outlet 14.
An energy dissipation chamber 38 is provided in the branch flow channel just
downstream of the entry 32 to the branch flow channel 30. The energy dissipation chamber
38 is defined by a wall 39 and is constructed to lower the velocity of the branch flow by

dissipating energy from the branch flow.

The energy dissipation chamber 38 has an annular form and surrounds the entire
main inner channel 22.

The energy dissipation chamber 38 goes over in the branch flow channel 30 which is
defined by a branch flow channel wall 31. The branch flow channel wall 31 comprises an
inner wall 31A which engages the tube 24 and an outer wall 31B.

The branch flow channel 30 extends parallel to the main inner channel over a length
40.

The exit 48 of the branch flow channel had a rounded form to guide the branch flow.

The entrance 64 to the return flow channel also has a rounded form to guide the return flow.

The branch flow channel 30 has an exit 48.

The branch flow channel 30 has a semi-annular form and extends around 180
degrees, i.e. about half, of the circumference of the main inner channel 22. A somewhat
different form is also possible.

The greatest part of the volume of the inner space 46 is provided on one side 50 of
the main inner channel 22. This has an effect that the at the opposite side 52, the main inner
channel 22 lies relative close to the wall 18 of the housing 16. This allows installation of the
removal device 10 in a situation where a conduit lies close to an external obstruction, for
instance a wall of a house or building. A part of the wall 18 at the opposite side may be
substantially flat.

A return flow channel 60 is provided which comprises an entrance 64. The return flow
channel 60 is defined by a wall 66. The return flow channel extends parallel to the main
inner channel 22 and surrounds the main inner channel 22 over about 180 degrees.

Turning to figure 7, the return flow channel 60 extends parallel to the main inner
channel over a length 40. The return flow channel has the same length as the length 40 of
the branch flow channel.

The branch flow channel 30 and the return flow channel 60 are substantially mirrored
about a center point 70 of the removal device 10. The center point 70 is shown in figure 7.

This has an advantage that the inlet 12 and the outlet 14 are interchangeable. This

allows a free choice of flow direction, and prevents a wrong installation.
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The return flow channel 60 also comprises an energy dissipation chamber 62. A
return opening 63 is provided as a gap between the tube 24 and the tube 36.

Turning to figures 3 and 4, it is shown that the internal part 100 of the removal
device, i.e. a removal member 100 can integrally be disconnected from the housing. The
removal member 100 can be provided separately and can be mounted in other housings
than the housing shown in figure 1.

For instance, the removal member 100 can be mounted in existing types of removal
devices 80, 81, 82 for removing gas from liquids or in an existing type of a removal device
for removing dirt particles and gas. In this way, older types of removal devices 80, 81, 82,
84, which are already installed, can be upgraded and provided with an improved
performance.

The removal member 100 can also be mounted in existing type of removal devices
85 for dirt particles.

The removal member 100 comprises the tube 34 which is connected to the wall 39 of
the energy dissipation chamber 38. The wall 39 of the energy dissipation chamber is
connected to the wall 31 of the branch flow channel 30. The wall 39 of the energy
dissipation chamber is connected to the tube 24 via a bridging section 25 (shown in figure
1). The tube 24 is connected to the wall 66 of the return flow channel 60 and to the wall 68
of the energy dissipation chamber 62. The wall 68 of the energy dissipation chamber 62 is
connected to the tube 36. In this way, the parts of the removal member 100 are connected
to one another and the removal member 100 becomes one device that can be installed in
exiting types of removal devices, see figure 4.

Turning to figure 5, it is shown that the larger portion of the housing 16 is located
eccentrically on one side of the main inner channel 22. The housing on the side 52 is
suitable to face a wall of a house or building. The sides 52A, 52b extend at a substantially
right angle to one another. This may allow the removal device 100 to be positioned such that
the side 52A faces a floor or a ceiling and the side 52B faces a wall which extends at a right
angle to the wall or ceiling. This allows a space efficient installation of the removal device
100.

On the housing 16, substantially flat surfaces 102A, 102B and 104A, 104B are
provided. These surfaces provide mounting surfaces for a gas valve and a dirt discharge.

If the removal device is installed vertically, i.e. with the main inner channel 22
extending vertically or substantially vertically, the surface 102A may be used to install a dirt
discharge and the surface 102B may be used to install a gas discharge. Dirt and gas

discharges are known in the field of the art.
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If the removal device 100 is installed horizontally, i.e. with the main inner channel 22
extending substantially horizontally, the mounting surfaces 104A, 104B can be used to
mount a gas discharge and a dirt discharge.

The two mounting surfaces 102A, 102B are provided in an uppermost part and a
lower most part of the housing 16 when the main inner channel extends substantially
vertically, and the two mounting surfaces 104A, 104B are provided in an uppermost part and
a lower most part of the housing 16 when the main inner channel extends substantially
horizontally.

The surfaces 102A, 102B on the one hand and the surfaces 104A, 104B on the other
hand extend at right angles to one another.

Turning to figure 6, the walls 31, 66 which define the branch flow channel 30 and the
return flow channel 60 are shown. Each wall has an inner part 31A, 66A, and an outer part
31B, 66B.

The channels 30, 60 extend on opposite side of the main inner channel 22 and
extend around 180 degrees of the main inner channel 22.

The removal member 100 is secured to the housing 16 via contact between the

extensions 44 and the respective tubes 34, 36.

One advantage of the present invention is that it allows a relatively compact removal
device. In use, the removal device has a relatively low resistance, i.e. a relatively low
pressure drop. The removal device is relatively efficient, i.e. the removal device removes dirt

particles and/or gas bubbles from the passing liquid quite well.

Use

Turning to Figures 7 and 8, a main flow 120 enters the removal device through the
inlet 12 and flows in the direction of outlet 14. A small branch flow 122 will branch off from
the main flow 120 through the entrance 28 of the branch flow channel 30 at the branch
location. The greater part of the main flow 120 continues through the main inner channel 22.

The branch flow 122 is an outer part of the main flow, which is caused by the smaller
diameter of the tube 24. Because the entry 32 extends around the main channel, the parts
of the main flow which comprise relatively a lot of gas bubbles, i.e. an upper part of the main
flow, and the part of the main flow which comprises relatively a lot of dirt particles, i.e. a
lower portion, are branched off.

The branch flow enters the energy dissipation chamber 38, where the velocity is
reduced by dissipating energy via turbulence. The branch flow 122 then continues through

the branch flow channel 30 and reaches the exit 48 of the branch flow channel.
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The branch flow flows through the exit 48 and enters the quiet zone. The velocity is
further reduced, because the quiet zone provides a greater cross-sectional area than the
branch flow channel 30.

The branch flow 122 flows around the outer walls 31B, 61B to the other side of the
removal member 100. When seen in a view perpendicular to the main inner channel 22, the
flow in the quiet zone traverses the main inner channel. The branch flow 122 inside the quiet
zone may also have a component that is opposite to the direction of the main flow 120 in the
main inner channel 22. In other words, the exit 48 of the branch flow channel 30 may be
located downstream of the entry 64 of the return flow channel 60, when related to the main
flow 120 inside the main inner channel 22.

Here, the velocity is low enough for dirt particles to settle and gas bubbles to rise.

The branch flow 122 subsequently enters the return flow channel 60 via the entrance
64. The branch flow is now referred to as a return flow 124. The return flow 124 flows
through the energy dissipation chamber 62 and returns in the main flow channel 126 via the
opening 63. Here, the return flow merges with the main flow.

It will be obvious to a person skilled in the art that the details and the arrangement of
the parts may be varied over considerable range without departing from the scope of the

claims.
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CLAIMS

Removal device for removing dirt particles and/or gas bubbles from a liquid in
a liquid conduit system, the removal device comprising:
a housing having an entry and an exit, the housing defining an inner space
within the housing,
a main inner channel constructed to guide a main flow through the inner
space from the entry to the exit,
at least one branch flow channel, which branches off from the main inner
channel at a branch location, the branch flow channel being configured to — in
use - branch off a relatively small portion from a main flow,
at least one quiet zone in the inner space, wherein in use the at least one
branch flow channel discharges into the at least one quiet zone, the quiet
zone being constructed and arranged so that in use, a velocity of the liquid in
the at least one quiet zone is lower than in the main inner channel and low
enough to allow:

o dirt particles to settle in the at least one quiet zone and/or

o gas bubbles to form and rise in the at least one quiet zone,
at least one return flow channel for a return flow from the at least one quiet
zone back to the main inner channel, wherein the return flow channel merges

with the main inner channel at a merge point.

Removal device according to claim 1, wherein the at least one branch flow
channel extends substantially parallel to the main inner channel over a first

distance.

Removal device according to claim 2, wherein — when viewed in the direction
of the main inner channel - the at least one branch flow channel extends
around at least a substantial part of the circumference of the main inner

channel over said first distance.

Removal device according to any of the previous claims, wherein the at least
one return flow channel extends substantially parallel to the main inner

channel over a second distance.
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5.

10.

11.

Removal device according to claim 4, wherein — when viewed in the direction
of the main inner channel - the at least one return flow channel extends
around at least a substantial part of the circumference of the main inner

channel over said second distance.

Removal device according to claim 3 or 4, wherein a sum of the first distance
and second distance is greater than a length of the main inner channel inside

the housing.

Removal device according to any of the previous claims, wherein - when
viewed in the direction of the main inner channel - the branch flow channel
and the return flow channel are located on different sides of the main inner

channel.

Removal device according to any of the previous claims, wherein the branch
flow channel and the return flow channel have a substantially semi-annular
form, extending around about half of the circumference of the main inner
channel, the branch flow channel and the return flow channel being located
on opposite sides of the main inner channel, when viewed in the direction of

the inner ongoing flow channel.

Removal device according to any of the previous claims, wherein the branch
flow channel comprises an energy dissipation chamber downstream of the

branch location.

Removal device according to any of the previous claims, wherein the branch
flow channel and the return flow channel have substantially a same size and
form, but are substantially mirrored with respect to a center point of the main

inner channel.

Removal device according to any of the previous claims, wherein the branch
flow channel has an exit which opens into the quiet zone, wherein -in use -
the branch flow exits the branch flow channel and enters the quiet zone, and
wherein the return flow channel has an entrance through which in use the
branch flow exits the quiet zone and enters the return flow channel, and
wherein the exit of the branch flow channel is located closer to the outlet than

the entrance of the return flow channel, and wherein the entrance of the
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12.

13.

14.

return flow channel is located closer to the inlet than the exit of the branch

flow channel.

Removal device according to any of the previous claims, wherein the housing,
when viewed in the direction of the main inner channel, is asymmetric,
wherein a greater part of the housing is provided on one side of the main
inner channel, and a relatively small part of the housing is provided on an
opposite side of the main inner channel, allowing installation of the removal

device close to a wall by providing said opposite side at said wall.

Removal device according to claim 12, wherein the wall of the housing at said

opposite side is substantially flat.

Removal device according to any of the previous claims, wherein a wall of the
housing comprises:

a first substantially flat dirt discharge mounting zone constructed to allow the
mounting of a dirt particles discharge to said housing, wherein the first dirt
discharge mounting zone is provided at a lowest point of the housing when
the removal device is mounted in a substantially horizontal orientation,

a second substantially flat dirt discharge mounting zone constructed to allow
the mounting of a dirt particles discharge to said housing, wherein the second
dirt discharge mounting zone is provided at a lowest point of the housing

when the removal device is mounted in a substantially vertical orientation,

and/or

15.

a first substantially flat gas discharge mounting zone constructed to allow the
mounting of a gas discharge to said housing, wherein the first gas discharge
mounting zone is provided at a highest point of the housing when the removal
device is mounted in a substantially horizontal orientation,

a second substantially flat gas discharge mounting zone constructed to allow
the mounting of a gas discharge to said housing, wherein the second gas
discharge mounting zone is provided at a highest point of the housing when

the removal device is mounted in a substantially vertical orientation.

Removal device according to any of the previous claims, wherein an exit of
the branch flow channel and an entrance of the return flow channel are
provided on opposite sides of the main inner channel, wherein a branch flow

trajectory through the quiet zone which extends between the exit of the
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16.

17.

18.

19.

20.

branch flow channel and the entrance of the return flow channel crosses the
main inner channel, when viewed in a direction perpendicular to the main

inner channel.

Removal member configured to be fitted in a housing in order to form the
removal device of claim 1, the removal member comprising:

a tube defining a main inner channel, the tube having an inlet and an outlet at
opposite ends,

at least one branch flow channel defined by a branch flow wall, which
branches off from the main inner channel at a branch location and extends to
a branch flow channel exit, the branch flow channel being configured to — in
use - branch off a relatively small portion from a main flow which flows
through the main inner channel,

at least one return flow channel defined by a return flow channel wall, the
return flow channel configured for a return flow back to the main inner
channel, wherein the return flow channel extends between a return flow
channel entrance to a merge point where the return flow channel merges with

the main inner channel.

Removal member according to claim 16, wherein the at least one branch flow
channel extends substantially parallel to the main inner channel over a first

distance.

Removal member according to claim 17, wherein — when viewed in the
direction of the main inner channel - the at least one branch flow channel
extends around at least a substantial part of the circumference of the main

inner channel over said first distance.

Removal member according to any of claims 16 - 18, wherein the at least one
return flow channel extends substantially parallel to the main inner channel

over a second distance.

Removal member according to any of claims 16 - 19, wherein — when viewed
in the direction of the main inner channel - the at least one return flow channel
extends around at least a substantial part of the circumference of the main

inner channel over said second distance.
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21.

22.

23.

24.

25.

Removal member according to any of claims 16 - 20, wherein - when viewed
in the direction of the main inner channel - the branch flow channel and the

return flow channel are located on different sides of the main inner channel.

Removal member according to any of claims 16 - 20, wherein - when viewed
in the direction of the inner ongoing flow channel - the branch flow channel
and the return flow channel have a substantially semi-annular form, extending
around about half of the circumference of the main inner channel, the branch
flow channel and the return flow channel being located on opposite sides of

the main inner channel.

Method of converting an existing removal device for removing dirt particles
and/or gas from a liquid in a liquid conduit system, the method comprising:
providing an existing removal device for removing dirt particles and/or gas
from a liquid in a liquid conduit system,
removing a part of said removal device,

replacing the removed part with the removal member of any of claims 16-22.

Removal device for removing dirt particles and/or gas bubbles from a liquid in
a liquid conduit system, the removal device comprising:

a housing having an entry and an exit, the housing defining an inner space
within the housing,

a main inner channel constructed to guide a main flow through the inner
space from the entry to the exit, wherein a wall of the housing comprises:

o two mounting zones for mounting a gas discharge and a dirt
discharge when the main inner channel extend substantially
horizontally, the mounting zones being provided in an uppermost part
and a lower most part of the housing when the main inner channel
extends substantially horizontally, and

o two mounting zones for mounting a gas discharge and a dirt
discharge when the main inner channel extend substantially
vertically, the mounting zones being provided in an uppermost part
and a lower most part of the housing when the main inner channel

extends substantially vertically.

Removal device of claim 25 , the removal device comprising:



10

15

WO 2012/165965 - 16 - PCT/NL2012/050388

a first substantially flat dirt discharge mounting zone constructed to allow the
mounting of a dirt particles discharge to said housing, wherein the first dirt
discharge mounting zone is provided at a lowest point of the housing when
the removal device is mounted in a substantially horizontal orientation,

a second substantially flat dirt discharge mounting zone constructed to allow
the mounting of a dirt particles discharge to said housing, wherein the second
dirt discharge mounting zone is provided at a lowest point of the housing

when the removal device is mounted in a substantially vertical orientation,

and/or

a first substantially flat gas discharge mounting zone constructed to allow the
mounting of a gas discharge to said housing, wherein the first gas discharge
mounting zone is provided at a highest point of the housing when the removal
device is mounted in a substantially horizontal orientation,

a second substantially flat gas discharge mounting zone constructed to allow
the mounting of a gas discharge to said housing, wherein the second gas

discharge mounting zone is provided at a highest point of the housing
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