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device includes a tubular member (2) having a wall (4) with an inlet (6) and
an outlet (8) forming an internal space (10) forming a liquid flow channel

(12). The internal space (10) includes a helical member (16) for imparting a

L4
wE

Fig.1

B

tangential velocity to liquid flowing through the tubular member (2). The
device further includes at least one separator channel for removing debris
and/or gas bubbles from the liquid flow channel (12), the at least one separ-
ator channel being in communication with the liquid flow channel (12) along
at least part of a length of the helical member (16).
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Title: Separator device

FIELD OF THE INVENTION

The invention relates to a separator device for separating a light
fraction and/or a heavy fraction from a liquid flow. More in particular, the
invention relates to separating gas bubbles and/or debris from a liquid flow. More

in general, the invention relates to heating and/or cooling systems.

BACKGROUND TO THE INVENTION

Heating and/or cooling systems are known per se. Many of these
systems include a closed circuit comprising a heating and/or cooling medium, such
as a liquid. In these systems, gas may be present within the closed circuit. The gas
may be free gas, e.g. bubbles or gas heads within components in the closed circuit,
or gas dissolved in the liquid heating and/or cooling medium. It is preferred to
remove the gas from the medium.

Heating and/or cooling systems are known which have a degassing
device comprising a valve which is, e.g. manually, opened during maintenance for
removing gas from the closed circuit. Also, automatic degassing devices are known,
such as automatic micro-bubble degassing devices. A special class of degassing
devices used in heating and/or cooling systems are gas-liquid vortex separators.
These separators generate a vortex and rely on centrifugal forces to separate the
gas from the liquid.

One such vortex separator is known from US 4,555,253 and is adapted
to be connected in a closed liquid circulating system. The separator has an upright
main body with an inlet pipe which directs the flow of water tangentially in the
main body in a horizontal vortex. In the tangential flow bubbles form and rise to be
purged from the flow. Below the point where bubbles form an outlet pipe is
positioned in the main body for draining the water from the main body. It has been
found, however, that the potential of such known vortex separator for removing

micro-bubbles from the liquid leaves to be desired.
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SUMMARY OF THE INVENTION

It is an object to provide a separator device with improved efficiency for
separating gas and/or particles from the liquid flow.

Thereto is provided a separator device for separating a light fraction,
such as gas and/or gas bubbles, and/or a heavy fraction, such as debris, from a
liquid flow. Although generally gas and/or gas bubbles and/or debris are to be
separated in a heating and/or cooling system, the separator device can also be used
for separating a light fraction, such as a liquid having a lower density than the
main liquid, and/or a heavy fraction, such as a liquid having a higher density than
the main liquid from the main liquid flow. The separator device includes a tubular
member having a wall with an inlet and an outlet forming an internal space
forming a liquid flow channel. The internal space includes a helical member for
imparting a tangential velocity to liquid flowing through the tubular member.
Hence a vortex is generated in the liquid flow channel. The separator device
further includes at least one separator channel for removing debris and/or gas
and/or gas bubbles from the liquid flow channel. The at least one separator channel
is in communication with the liquid flow channel along at least part of a length of
the helical member.

The tangential velocity causes the bubbles to migrate towards the axis
of the vortex. Therefore, the gas bubbles and/or liquid containing bubbles can be
drained from the tubular body via the separator channel when it is positioned at or
near the center tubular body. Additionally, or alternatively, the tangential velocity
causes the particles having a density higher than that of the liquid to migrate away
from the axis of the vortex towards the wall of the tubular body. Therefore, the
particles and/or liquid containing particles can be drained from the tubular body
via the separator channel when it is positioned at the wall of the tubular body.

Optionally, the wall of the tubular member includes at least one debris
opening at said at least part of the length of the helical member for allowing debris
to leave the liquid flow channel. The at least one debris opening can be positioned
along substantially the entire circumference of the wall. The separator device can
include a debris conduit in communication with the at least one debris opening for
guiding debris away from the liquid flow channel. The debris conduit can extend

from the wall in a downward direction.
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Optionally, the internal space of the tubular member includes a hollow
body. The helical member can be disposed between the hollow body and the wall.
The hollow body can include at least one bubble opening at said at least part of the
length of the helical member for allowing bubbles to leave the liquid flow channel.
The at least one bubble opening can be positioned along substantially the entire
circumference of the hollow body. The separator device can include a bubble
conduit in communication with the at least one bubble opening for guiding bubbles
away from the liquid flow channel. The bubble conduit can extend from the hollow
body in an upward direction.

Optionally, a diameter of the hollow body increases in downstream
direction. This helps in increasing the tangential velocity of the vortex relative to
the axial velocity.

The at least one separator channel being in communication with the
liquid flow channel along at least part of a length of the helical member, e.g. the at
least one debris opening being positioned in the wall at the location of the helical
member, or the at least one bubble opening being positioned in a surface of the
hollow body at the location of the helical member, provides the advantage that the
tangential speed of vortex not yet decaying as would be the case if the at least one
separator channel would be in communication with the liquid flow channel
downstream of the helical member.

Optionally, the at least one bubble opening is positioned at least
partially downstream of the at least one debris opening. This provides the
advantage that the draining of the debris, or liquid containing the debris from the
liquid flow channel causes a drop in pressure which causes additional bubble
generation and/or bubble growth. Hence, the at least one bubble opening being
positioned at least partially downstream of the at least one debris opening causes
enhanced gas separation via the bubble opening.

Optionally, the tubular member includes a return opening for allowing
liquid that exited the liquid flow channel via the at least one separator channel to
re-enter the liquid flow channel. As liquid containing debris and/or liquid
containing bubbles is drained from the liquid flow channel, the debris and/or
bubbles can accumulate downstream of the at least one separator channel. Thus,

liquid can exit the liquid flow path via the debris opening and/or the bubble
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opening. The liquid that exits the liquid flow channel can flow into a draining zone.
The draining zone can be positioned outside the liquid flow channel. The draining
zone can e.g. be a calm zone. In the calm zone flow speed of the liquid may be
slower than in the liquid flow channel. In the draining zone the debris can settle,
e.g. at or near a bottom of the draining zone. In the draining zone bubbles can
accumulate, e.g. in a head of the draining zone. From the draining zone, the liquid
can flow back into the liquid flow channel. The liquid can flow back from the
draining zone into the liquid flow channel via the return opening. The liquid that
exited the liquid flow channel can be fed back into the liquid flow channel via the
return opening so as to maintain flow through the at least one separator channel.
Optionally, the return opening is positioned downstream of the helical member.

The return opening can be separate from the debris opening. The return
opening can be separate from the bubble opening. The return opening can be
separate from the debris opening and from the bubble opening. The return opening
can be positioned upstream or downstream of the debris opening and/or the bubble
opening. It will be appreciated that a plurality of return openings may be provided.
In examples the return opening is separated from the debris opening. In examples
the return opening is separated from the bubble opening. The return opening can
be spaced from the debris opening and/or the bubble opening. The debris opening
forms an opening in the wall of the tubular member. The bubble opening forms an
opening in the wall of the tubular member. The return opening forms an opening in
the wall of the tubular member. The return opening can be spaced from the debris
opening and/or the bubble opening in an axial direction of the tubular member. The
return opening can be spaced from the debris opening and/or the bubble opening in
an axial direction of the tubular member. The return opening can be spaced from
the debris opening and/or the bubble opening in a radial direction of the tubular
member.

Optionally, the return opening includes a venturi. This provides the
advantage of decreasing liquid pressure at the downstream side of the at least one
separator channel. This may aid in further degassing the liquid and/or in
preventing backflow through the at least one separator channel.

Optionally, the separator device includes a housing, wherein at least

part of the tubular member being in communication with the separator channel is
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included inside the housing. Hence liquid including bubbles an/or debris can flow
into the housing from the separator channel. The bubbles and/or debris can
accumulate in the housing. The liquid flowing into the housing can return to the
liquid flow channel via the return opening.

Optionally, the separator device including, e.g. within the housing, a
calm zone for allowing debris to settle. The calm zone may be in communication
with a debris drain port for, e.g. periodically, draining accumulated debris from the
separator device.

Optionally, the separator device includes a magnet device for retaining
magnetic debris. The magnet device can e.g. be positioned against the housing, e.g.
at least partially surrounding the housing. The magnet device can be removable to
as to retain magnetic particles when present, and to allow magnetic particles to be
drained when removed.

Optionally, the separator device includes a head for gas to accumulate.
Optionally, the separator device includes an air vent arranged for allowing gas to
escape the separator device and for preventing liquid from escaping through the air
vent.

Optionally, the helical member is arranged so as to generate an axial
flow with a tangential velocity component along an axial direction of the tubular
member. It has been found that the separator device in which the flow direction of
the fluid is axially into, through, and out of a tubular body, i.e. substantially
straight-through, introduces much less flow restriction than a vortex in which the
flow changes flow direction as in the prior art.

The helical member efficiently generates the vortex imparting a
tangential velocity to the axial flow. The higher the tangential velocity relative to
the axial velocity, the higher the pressure gradient from the axis to the wall, and
the higher the efficiency of removing gas and/or particles from the liquid. The
higher the helix angle, however, the higher the flow resistance, and the lower the
efficiency for removing gas and/or particles from the liquid. Herein the helix angle
is defined as the angle between the helix and an axial line on its circumscribing
axial cylinder or cone. Optionally the helical member has a helix angle of 30 - 85
degrees, preferably 45 - 75 degrees. When the helix angle is approximately 72
degrees, the pitch of the helix is about equal to the diameter of the helix, and the
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tangential velocity is about three times the axial velocity. When the helix angle is
approximately 46 degrees, the pitch of the helix is about three times the diameter
of the helix, and the tangential velocity is about equal to the axial velocity.

Optionally, the pitch of the helical member is not constant. Optionally,
the pitch of the helical member decreases in downstream direction of the helical
member. This provides the advantage that the pressure drop due to the presence of
the helical member can be reduced. Optionally, the pitch decreases parabolically. It
will be appreciated that when the pitch decreases the helix angle increases.
Therefore, optionally the helical member has a helix angle that increases in the
downstream direction of the helix. Preferably, the helix angle at the upstream side
of the helical member is 0 - 30 degrees, more preferably O - 15 degrees. Preferably
the helix angle at the downstream side of the helical member is 30 — 85 degrees,
more preferably 45 - 80 degrees. In an embodiment, the helix angle can for instance
change from 5 at the upstream side to 76 degrees at the downstream side.

Optionally, the tubular body at a location of the helical member has a
diameter larger than the diameter of the inlet. This allows for less pressure loss
(smaller flow resistance) at larger helix angles.

According to an aspect is provided a heating and/or cooling system
including a separator device as described above. This provides the advantage that
gas bubbles and/or debris can efficiently be removed from the liquid of the heating
and/or cooling system. The heating and/or cooling system can include a closed
liquid circuit. In the closed liquid circuit a heating and/or cooling liquid circulates.
The system can include a heater device, a pump and a radiator. In use, the heating
liquid can be heated in the heater device and pumped to the radiator for heating a
surroundings of the radiator. The system can include a cooling device a pump and a
heat exchanger. In use, the cooling liquid can be cooled in the cooling device and
pumped to the heat exchanger for cooling a surroundings of the heat exchanger.

According to an aspect is provided a method for separating gas bubbles
and/or debris from a liquid flow. The method includes routing a liquid flow through
a tubular member having a wall with an inlet and an outlet forming an internal
space forming a liquid flow channel, the internal space including a helical member
so as to impart a tangential velocity to the liquid flowing through the tubular

member. The method includes draining a portion of the liquid containing debris
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and/or gas bubbles from the liquid flow channel via at least one separator channel
which is in communication with the liquid flow channel along at least part of a
length of the helical member.

It will be appreciated that any of the aspects, features and options
described in view of the separator device apply equally to the system and the
described method. It will also be clear that any one or more of the above aspects,

features and options can be combined.

BRIEF DESCRIPTION OF THE DRAWING

The invention will further be elucidated on the basis of exemplary
embodiments which are represented in a drawing. The exemplary embodiments are
given by way of non-limitative illustration. It is noted that the figures are only
schematic representations of embodiments of the invention that are given by way
of non-limiting example.

In the drawing:

Fig. 1 shows a schematic cross sectional view of a separator device;

Fig. 2 shows a schematic cross sectional view of a separator device;

Fig. 3 shows a schematic cross sectional view of a separator device; and

Fig. 4 shows a schematic cross sectional view of a separator device.

DETAILED DESCRIPTION

Figure 1 is an example of a schematic cross sectional view of a separator
device 1. The separator device 1 includes a tubular member 2. The tubular member
2 includes a wall 4. The tubular member 2 includes an inlet 6 and an outlet 8. The
tubular member 2 has an internal space 10. The tubular member forms a liquid
flow channel 12. In use liquid is fed to the separator device 1 at the inlet 6 and the
liquid leaves the separator device 1 at the outlet 8.

In this example the tubular member 2 includes a hollow body 14. Here
the hollow body 14 is positioned coaxially with the wall 4. In this example a
diameter of the hollow body increases in a direction from the inlet 6 to the outlet 8.

The tubular member 2 includes a helical member 16. Here an outer
circumference of the helical member 16 abuts against an inner side of the wall 4.

Here an inner circumference of the helical member 16 abuts against the hollow
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member 14. The helical member 16 can be attached to the wall 4 and/or the hollow
member 14. The helical member 16 can be made unitary with the wall 4 and/or the
hollow member 14. When liquid flows through the tubular member 2 from the inlet
6 to the outlet 8, the helical member 16 imparts a tangential velocity component to
the liquid.

Here the helical member 16 is wound around an axis that is collinear
with an axis of the tubular member 2 from the inlet 6 to the outlet 8. Hence, the
helical member 16 generates an axial flow with a tangential velocity component
along an axial direction of the tubular member 2.

In Figure 1 the wall 4 of the tubular member 2 includes a debris
opening 18. The debris opening 18 is positioned in the wall 4 at a location where
the helical member 16 is present within the tubular member 2. Hence, in this
example the debris opening 18 is not positioned downstream of the helical member
16. In this example the debris opening 18 is not positioned upstream of the helical
member 16. Advantageously the debris opening 18 is positioned at an axial
distance from the upstream end of the helical member 16. For instance, the debris
opening 18 is positioned in the downstream half of the axial length of the helical
member 16. In this example an extent of the debris opening 18 in the axial
direction of the helical member 16 is smaller than the axial extent of the helical
member 16. Here the extent of the debris opening 18 in the axial direction of the
helical member 16 is about one third of the axial extent of the helical member 16,
however other extent ratios are possible.

Here the debris opening 18 extends along the entire circumference of
the tubular member 2. It will be appreciated that it is also possible that the debris
opening 18 extends along a portion of the circumference of the tubular member 2.
It is also possible that a plurality of debris openings is provided.

A debris conduit 20 is placed in communication with the debris opening
18. In this example the debris conduit 20 includes a sleeve portion 22. The sleeve
portion 22 surrounds the tubular member 2. The debris conduit further includes a
debris pipe 24. In this example the debris pipe 24 extends from the tubular
member in a downward direction.

In Figure 1 the hollow member 14 includes a bubble opening 26. The

bubble opening 26 is positioned in the hollow member 14 at a location where the
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helical member 16 surrounds the hollow member 14. Hence, in this example the
bubble opening 26 is not positioned downstream of the helical member 16. In this
example the bubble opening 26 is not positioned upstream of the helical member
16. Advantageously the bubble opening 26 is positioned at an axial distance from
the upstream end of the helical member 16. For instance, the bubble opening 26 is
positioned in the downstream half of the axial length of the helical member 16. In
this example an extent of the bubble opening 26 in the axial direction of the helical
member 16 is smaller than the axial extent of the helical member 16. Here the
extent of the bubble opening 26 in the axial direction of the helical member 16 is
about one third of the axial extent of the helical member 16, however other extent
ratios are possible.

Here a plurality of bubble openings 26 is provided. It will be appreciated
that it is also possible that a single bubble opening 26 is provided. The bubble
opening 26 can extends along the part of the circumference of the hollow member
14. It is also possible that the bubble opening 26 extends along the entire
circumference of the hollow member 14.

A bubble conduit 28 is placed in communication with the bubble
opening 26. In this example the bubble conduit 28 is a prolongation of the hollow
member 14. In this example the bubble conduit 28 extends from the hollow member
14 in an upward direction.

The separator device 1 in Figure 1 further includes a housing 30. The
housing has an inner space 32. In tis example the tubular member 4 extends
through the inner space 32 of the housing 30. The housing 30 includes a calm zone
34. The housing 30 includes a head 36 for gas to accumulate.

The separator device 1 as described up to this point can be used as
follows.

The separator device is included in a liquid flow path. Liquid containing
debris and/or gas enters the separator device 1 via the inlet 6. The liquid flow
encounters the helical member 16 and a tangential velocity component is imparted
to the liquid flow. The tangential velocity component causes debris particles that
are heavier than the liquid to migrate towards the wall 4. The tangential velocity
component causes gas bubbles that are lighter than the liquid to migrate towards

the hollow member 14.
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At the debris opening 18 liquid containing debris exits the tubular
member 2 and enters the debris conduit 20. The liquid containing debris is guided
by the debris conduit 20 to the calm zone 34. In the calm zone 34 debris is allowed
to settle. The separator device 1 can include a debris drain port 38. The drain port
38 can be opened, e.g. periodically or at will, for draining the debris from the
separator device 1. While the debris settles in the calm zone 34, the liquid that
carried the debris to the calm zone 34 is allowed to re-enter the tubular member 2
via a return opening 40. The liquid can then exit the separator device via the outlet
8.

It will be appreciated that in this example the debris opening 18 forms
an opening in the wall 4 of the tubular member 2, the bubble openings 26 form
openings in the wall 4 of the tubular member 2, and the return opening 40 forms
an opening in the wall 4 of the tubular member 2. In this example, the debris
opening 18, the bubble openings 26, and the return opening 40 are distinct
openings. Here, the return opening 40 is be spaced from the debris opening 18 and
the bubble openings 26 in an axial direction of the tubular member 2. In this
example the return opening 40 is positioned downstream of the debris opening 18
and the bubble openings 26. It will be appreciated that the return opening 40 can
also be positioned upstream of the debris opening 18 and/or the bubble openings
26. It will be appreciated that a plurality of return openings 40 may be provided,
e.g. both upstream and downstream of the debris opening and/or bubble openings.

At the bubble opening 26 liquid containing gas and/or gas bubbles exits
the tubular member 2 and enters the bubble conduit 28. It is noted that the vortex
creates a reduced liquid pressure near the center of the vortex, i.e. near the hollow
member 14. This reduced pressure is beneficial for gas separation. The reduced
pressure may assist bubble generation and/or bubble growth. The liquid containing
gas and/or bubbles is guided by the bubble conduit 28 to the head 36. In the head
36 gas is allowed to accumulate. The separator device 1 can include a gas vent 42
for allowing gas to be drained from the separator device 1. In this example, the gas
vent 42 is an automatic degasser 44. The automatic degasser includes a valve 46
and a float 48. If a sufficient amount of gas has accumulated in the head 36, the
liquid level in the head 36 lowers, the float 48 lowers, and the calve 46 is opened. If

gas exits the separator device 1 via the valve 46 the water level in the head 36 will
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rise again, the float 48 will be raised and the valve 46 will be closed. Hence, the air
vent 42 allows gas to escape the separator device 1 and prevents liquid from
escaping through the air vent 42. The liquid that carried the gas bubbles to head 36
is allowed to re-enter the tubular member 2 via the return opening 40. The liquid
can then exit the separator device via the outlet 8.

In the example of Figure 1, the separator device 1 further includes a
magnet device 50. The magnet device 50 here includes one or more magnets that
can be attached to the housing 30. Here the magnet device 50 can be clamped onto
the housing 30 surrounding the calm zone 34. The magnetic device 50 provides a
magnetic field inside the housing 30 for retaining magnetic debris. The magnetic
device 50 can be removed for allowing the magnetic debris to be drained from the
separator device 1.

It is noted that in the example of Figure 1 the debris opening 18 and the
bubble opening 26 are positioned in overlap at a common part of the helical
member 16. Hence, at the same position in the liquid flow debris and gas bubbles
are removed from the tubular member 2.

Figure 2 shows an example of a schematic cross sectional view of a
separator device 1. The separator device of Figure 2 is highly similar to the
separator device 1 described in view of Figure 1.

It is noted that in the example of Figure 2 the debris opening 18 and the
bubble opening 26 are axially offset with respect to each other. The bubble opening
26 is positioned downstream of the debris opening 18. The draining of liquid
containing debris from the tubular member 2 through the debris opening 18 may
result in a reduced liquid pressure at the location of the debris opening 18. This
reduced pressure can improve gas separation, e.g. bubble generation and/or bubble
growth in the vortex. Positioning the bubble opening 26 downstream of the debris
opening 18 can allow to take advantage of this effect so as to remove more gas from
the liquid flow in the tubular member 2.

In the example of Figure 2 the return opening 40 is embodied as a
venturi. Here the return opening is provided as a circumferential slit in the tubular
member 2, wherein the tubular member 2 includes a tapered section 52 upstream
of the slit. The venturi causes a decrease of liquid pressure in the housing 30

relative to the liquid pressure in the tubular member 2. This may aid in preventing
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a backflow of liquid from the return opening 40 via the inner space 32 of the
housing 32 through the bubble conduit 28 into the tubular member 2. Such
backflow could reduce the potential for removing gas from the liquid flow. It will be
appreciated that the venturi may also be used in the separator device 1 of Figure 1.
Figure 3 shows an example of a schematic cross sectional view of a
separator device 1. The separator device of Figure 3 is highly similar to the
separator devices described in Figures 1 and 2. The main difference is that in the
example of Figure 3 the helical member 16 is oriented wound around an axis that
is substantially perpendicular to flow direction from the inlet 6 to the outlet 8.
Figure 4 shows an example of a schematic cross sectional view of a
separator device 1. In the example of Figure 4 the separator device is arranged for
separating gas from the liquid flow. Liquid from a main flow 54 enters the tubular
member 2 via the inlet 6. Here the tubular member includes a restriction 56. The
restriction 56 can be a venturi. The restriction 56 reduces the liquid pressure, e.g.
to vapor pressure level. From the restriction 56 the liquid flows to the helical
member 16 and a tangential velocity component is imparted to the liquid flow.
Liquid including gas bubbles flows through the bubble openings 26 in the hollow
member 14. The remainder of the liquid flow flows into the inner space 32 of the
housing 30. Here the liquid having the tangential velocity component is forced into
a downward outward motion by the cap 58. Gas collected in the inner space 32
leaves the inner space via riser pipe 60 and is ejected by the gas vent 42 as
described above. It will be appreciated that gas will only flow into the riser pipe 60
once a liquid level inside the inner space is below the entrance of the riser pipe 60.
Degassed liquid leaves the housing 30 via the outlet 8. Here a pump 62
is placed in a conduit connecting the outlet 8 with the main flow 54. A functioning
of the pump can be controlled. For example a frequency, rotation speed and/or
throughput of the pump 62 can be controlled. The pump 62 can be controlled on the
basis of a sensor signal. The sensor signal can e.g. be a liquid pressure in the inner
space 32, e.g. measured by a pressure sensor 64. Alternatively, or additionally, the
sensor signal can be a filling level of the inner space 32, e.g. measured by a level
sensor 66.
Herein, the invention is described with reference to specific examples of

embodiments of the invention. It will, however, be evident that various
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modifications and changes may be made therein, without departing from the
essence of the invention. For the purpose of clarity and a concise description
features are described herein as part of the same or separate embodiments,
however, alternative embodiments having combinations of all or some of the
features described in these separate embodiments are also envisaged.

In this examples the separator device includes a single helical member.
It will be appreciated that it is also possible that the separator device includes a
plurality of helical members. The plurality of helical members can be intertwined.
For example, the separator device can include two, three or four helical members.

In the examples a pitch of the helical member decreases in downstream
direction of the helical member. This provides the advantage that the pressure
drop due to the presence of the helical member can be reduced. In the examples the
pitch decreases parabolically.

The helical member efficiently generates the vortex by imparting the
tangential velocity to the axial flow. The higher the tangential velocity relative to
the axial velocity, the higher the pressure gradient from the axis to the wall, and
the higher the efficiency of removing gas and/or particles from the liquid. The
higher the helix angle, however, the higher the flow resistance, and the lower the
efficiency for removing gas and/or particles from the liquid. Herein the helix angle
¢ is defined as the angle between the helix and an axial line on its circumscribing
axial cylinder or cone. The helix angle may be about 5 degrees at the upstream
extremity, and about 76 degrees at the downstream extremity of the helical
member. More in general, the helix angle at the upstream side of the helical
member is preferably 0 - 30 degrees, more preferably 0 - 15 degrees. Preferably the
helix angle at the downstream side of the helical member is 30 — 85 degrees, more
preferably 45 - 80 degrees.

In the example of Figure 2 the bubble opening is positioned downstream
of the debris opening. It will be appreciated that it is also possible that the debris
opening is positioned downstream of the bubble opening.

It is also possible to place a plurality of separator devices in series.

In the examples of Figures 1-3 the separator device is arranged for both
separating gas and debris from the liquid flow in the tubular member. It will be

appreciated that it is also possible that the separator device is only arranged for
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separating debris from the liquid flow. In that case, the bubble opening and bubble
conduit can be omitted. Also the hollow member can be omitted, or need not be
hollow. It will be appreciated that it is also possible that the separator device is
only arranged for separating gas from the liquid flow. In that case the debris
opening and debris conduit can be omitted.

It is possible that the tubular member, downstream of the helical
member includes means, such as fins, for reducing the tangential velocity of the
liquid flow.

The separator device can be used in a heating and/or cooling system.
This provides the advantage that gas and/or debris can efficiently be removed from
the liquid of the heating and/or cooling system. The heating and/or cooling system
can include a closed liquid circuit. In the closed liquid circuit a heating and/or
cooling liquid circulates. The system can include a heater device, a pump and a
radiator. In use, the heating liquid can be heated in the heater device and pumped
to the radiator for heating a surroundings of the radiator. The system can include a
cooling device a pump and a heat exchanger. In use, the cooling liquid can be cooled
in the cooling device and pumped to the heat exchanger for cooling a surroundings
of the heat exchanger. The separator device can be included in the main liquid
circulation. The separator device can also be included in a by pass channel of the
liquid circuit.

However, other modifications, variations, and alternatives are also
possible. The specifications, drawings and examples are, accordingly, to be
regarded in an illustrative sense rather than in a restrictive sense.

For the purpose of clarity and a concise description features are
described herein as part of the same or separate embodiments, however, it will be
appreciated that the scope of the invention may include embodiments having
combinations of all or some of the features described.

In the claims, any reference signs placed between parentheses shall not
be construed as limiting the claim. The word ‘comprising’ does not exclude the
presence of other features or steps than those listed in a claim. Furthermore, the
words ‘a’ and ‘an’ shall not be construed as limited to ‘only one’, but instead are
used to mean ‘at least one’, and do not exclude a plurality. The mere fact that

certain measures are recited in mutually different claims does not indicate that a
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combination of these measures cannot be used to an advantage.
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Claims

1. Separator device for separating a light fraction, such as gas bubbles,
and/or a heavy fraction, such as debris, from a liquid flow, including

a tubular member having a wall with an inlet and an outlet forming an
internal space forming a liquid flow channel,

the internal space including a helical member for imparting a tangential
velocity to liquid flowing through the tubular member,

wherein the separator device further includes at least one separator
channel for removing debris and/or gas bubbles from the liquid flow channel, the at
least one separator channel being in communication with the liquid flow channel
along at least part of a length of the helical member.
2. Separator device according to claim 1, wherein the wall of the tubular
member includes at least one debris opening at said at least part of the length of
the helical member for allowing debris to leave the liquid flow channel.
3. Separator device according to claim 1 or 2, the internal space including a
hollow body, the helical member being disposed between the hollow body and the
wall, wherein the hollow body includes at least one bubble opening at said at least
part of the length of the helical member for allowing bubbles to leave the liquid
flow channel.
4. Separator device according to claim 2 and 3, wherein the at least one
bubble opening is positioned at least partially downstream of the at least one
debris opening.
5. Separator device according to claim 1, 2 or 4, including a debris conduit
in communication with the at least one debris opening for guiding debris away
from the liquid flow channel.
6. Separator according to claim 3, 4 or 5 as far as dependent on claim 3,
including a bubble conduit in communication with the at least one bubble opening
for guiding bubbles away from the liquid flow channel.
7. Separator according to any one of the preceding claims, wherein the

tubular member includes a return opening for allowing liquid that exited the liquid
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flow channel via the at least one separator channel to re-enter the liquid flow
channel.
8. Separator according to claims 2 and 7, wherein the return opening is
separate from the at least one debris opening.
9. Separator according to claims 3 or any one of claims 4-8, wherein the
return opening is separate from the at least one bubble opening.
10. Separator according to any one of claims 7-9, wherein the return opening
includes a venturi.
11. Separator device according to any one of the preceding claims, further
including a housing, wherein at least part of the tubular member being in
communication with the separator channel is included inside the housing.
12. Separator device according to any one of the preceding claims, further
including a calm zone for allowing debris to settle
13. Separator device according to any one of the preceding claims, including
a magnet device for retaining magnetic debris.
14. Separator device according to any one of the preceding claims, including
a head for gas to accumulate.
15. Separator device according to any one of the preceding claims, including
an air vent arranged for allowing gas to escape the separator device and for
preventing liquid from escaping through the air vent.
16. Heating and/or cooling system including a separator device according to
any one of claims 1-15.
17. Method for separating gas bubbles and/or debris from a liquid flow,
including

routing a liquid flow through a tubular member having a wall with an
inlet and an outlet forming an internal space forming a liquid flow channel, the
internal space including a helical member so as to impart a tangential velocity to
the liquid flowing through the tubular member,

draining a portion of the liquid containing debris and/or gas bubbles from
the liquid flow channel via at least one separator channel which is in
communication with the liquid flow channel along at least part of a length of the

helical member.
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