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FIG. 2

(57) Abstract: A method and apparatus (10) for separating magnetic and non- magnetic particles from water in a domestic central
heating system is disclosed. A magnet (60) is located in the housing and the inlet and the outlet are arranged so that, in use, water
flows through the apparatus in a cyclonic motion from the inlet downwardly proximate the walls of the housing, and then upward-
ly within the downwardly flowing water, to the outlet. Particles entrained within the water separate out by vortex separation as the
water flows downwardly. Also, magnetic particles entrained within the water are collected on the magnet as the water flows up-
wardly. The apparatus also comprises a sleeve (30) located within the housing such that an outer circulation channel (31) is de-
fined between the housing and the sleeve. The magnet is located within the sleeve such that an inner circulation channel (61) is
defined between the sleeve and the magnet. The inlet (40) of the housing is arranged to deliver the water into the outer circulation
channel, and the outlet (50) of the housing is arranged to exhaust the water from the inner circulation channel.
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PARTICLE SEPARATOR

The present invention relates to a method and apparatus
for separating particles entrained in water. 1In particular,
the present invention relates to a method and apparatus for
separating out metallic and non-metallic particles from

water in a domestic central heating system.

Domestic central heating systems typically comprise a
number of radiators through which hot water circulates. As
the water moves around the central heating system, it
collects particulate contaminants such as dirt and corrosion
from the inner surfaces of the pipes and radiators. This
particulate contamination can, over time, build up and lead
to blockages in the system and damage to sensitive

components such as pumps.

A device for separating magnetic particles from water
circulating within a central heating system is disclosed in
WO 2004/105954. This device comprises a magnet located
within a housing through which water from the central
heating system flows. As the water moves past the magnet,
magnetic particles entrained within the water are collected
by the magnet. However, this device does not collect non-

magnetic particles from the flow.

In a first aspect, the present invention provides an
apparatus for separating magnetic and non-magnetic particles
from water in a domestic central heating system, comprising
a housing having an inlet and an outlet and an upper and
lower end, and a magnet located within the housing, wherein

the inlet and the outlet are arranged so that, in use, water
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flows through the apparatus in a cyclonic motion from the
inlet downwardly proximate the walls of the housing, and
then upwardly within the downwardly flowing water, to the
outlet, wherein the housing is configured so that particles
entrained within the water separate out by vortex separation
as the water flows downwardly, and wherein the magnet is
arranged so that magnetic particles entrained within the
water are collected by the magnet as the water flows
upwardly, the apparatus further comprising a sleeve located
within the housing such that an outer circulation channel is
defined between the housing and the sleeve, the magnet being
located within the sleeve such that an inner circulation
channel is defined between the sleeve and the magnet,
wherein the inlet is arranged to deliver the flow of water
into the outer circulation channel and wherein the outlet is
arranged to exhaust the flow of water from the inner

circulation channel.

The apparatus of the present invention is advantageous
as both magnetic and non-magnetic particles may be separated
from the flow of water. In addition, the sleeve allows a
greater degree of flexibility with regard to the position of

the outlet.

Preferably the present invention comprises a non-
magnetic magnet cover which is arranged to prevent direct
contact between the magnet and the water. This facilitates
cleaning of the magnet since the magnet can be removed from
the non-magnetic magnet cover thereby allowing the magnetic

particles to simply fall from the magnet cover.
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In a preferred example, the magnet cover has a tapered
end facing the lower end of the housing in order to reduce
disruption to the upwardly flowing water. The taper
encourages the upwardly flowing water to swirl around the

magnet cover.

The upper end of the housing preferably has a larger
cross-sectional area than the lower end of the housing to
assist in the formation of a cyclonic flow. More
preferably, the upper end of the housing is substantially
cylindrical and the lower end of the housing is

substantially conical.

In a preferred example the inlet and the outlet are
located proximate the upper end of the housing in order to
maximise the surface areas which the downward and upward

flows may come into contact with.

The apparatus preferably comprises a quiet zone located
at the lower end of the housing in which the flow of water
decelerates so that entrained particles may more readily
fall out of the flow. The quiet zone preferably comprises a

substantially spherical bulb.

In a second aspect, the present invention provides a
method for separating magnetic and non-magnetic particles
from water in a domestic central heating system, the method
comprising: providing a housing containing a magnet located
within a sleeve, wherein the sleeve is arranged so that an
outer circulation channel is defined between the housing and
the sleeve, and an inner circulation channel is defined

between the sleeve and the magnet, flowing water in a
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cyclonic motion through the housing from an inlet located in
the outer circulation channel downwardly proximate the walls
of the housing, and then upwardly, within the downwardly
flowing water, to an outlet located in the inner circulation
channel, wherein particles are separated out from the water
by vortex separation as the water flows downwardly, and
wherein magnetic particles are collected from the water by

the magnet as the water flows upwardly.

An example of the present invention will now be

described with reference to the following figures in which:

Fig. 1 shows a schematic elevational view of an
apparatus according to the present invention;

Fig. 2 shows the downward flow pattern of water within
the apparatus of Fig. 1;

Fig. 3 shows the flow pattern of water flowing upwardly
within the apparatus of Fig. 1; and

Fig. 4 shows an alternative apparatus according to the

present invention.

The apparatus 10 shown in Fig. 1 comprises a housing 15
consisting of an upper substantially cylindrical portion 20
and a lower substantially conical portion 25. A bulb 6 is
located at the lowermost end of the conical portion 25. The
lower end of the bulb 6 is closed by a plug or cap 5 which

may be removed to allow the apparatus to be cleaned.

In this example, the upper cylindrical portion 20 has an
inner diameter of 150mm and the lowermost end of the conical
portion 25 has an inner diameter of 22mm, the bulb 6 has a

diameter of 44mm at its widest point. The apparatus 10 has
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an overall height of 400mm, the cylindrical portion 20
having a height of 200mm, the conical portion 25 having a
height of 150mm and the bulb 6 having a height of 50mm. It
will be understood that these dimensions are intended as
examples only and that the apparatus 10 may have other
dimensions depending on the requirements of the central
heating system in which it is to be used. The housging and
sleeve may be made from glass filled nylon, glass reinforced

plastic or any other suitable material.

The apparatus 10 further comprises a sleeve 30 which is
located within the housing 15 such that an outer circulation
channel 31 is defined between the housing 15 and the sleeve
30. A magnet 60, located within a non-magnetic magnet cover
65, is positioned within the sleeve 30 such that an inner
circulation channel 61 is defined between the magnet cover
65 and the sleeve 30. The lowermost end 67 of the magnet

cover 65 facing the lower end of the housing 15 is tapered.

The magnet 60 and magnet cover 65 are secured to the
housing 15 by means of cap 7 which may be removed to allow
the magnet 60 and/or the magnet cover 65 to be removed from
the housing 15. Alternatively, the magnet cover 65 may be
fixed to the housing 15 so that only the magnet 60 is

removable. .

An inlet 40 opens into the housing 15 to deliver water
into the outer circulation channel 31 proximate the upper
end of the housing. Outlet 50 opens into the inner
circulation channel 61 and passes through the wall of the
housing 15 proximate its upper end. The inlet 40 and outlet

50 are arranged so that water flowing in the apparatus 10
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flows from the inlet 40 to the outlet 50 in a cyclonic

motion as described below.

As shown in Fig. 2, water enters the apparatus 10
through inlet 40 and then flows in a spiral pattern 70
downwardly proximate the walls of the housing 15 towards the
lowermost end of the conical portion 25. As the water flows
downwardly, entrained particulates in the water strike the
walls of the housing 15 and sink to the bottom of the

conical portion 25 due to vortex separation.

The bulb 6 provides a quiet zone in which the water
decelerates. This quiet zone helps the particles to
separate from the flow as the particles are better able to
fall out of the flow when the flow has a lower velocity.
The plug or cap 5 may be periodically removed so that the

particulate matter may be emptied from the apparatus 10.

In the example described, the gquiet zone is provided by
means of a substantially spherical bulb 6. However, It is
not necessary that the guite zone be realised in this
manner. The quiet zone may be provided by any suitable
configuration which diverges from the lowermost end of the
conical section 25 and thereby reduces the velocity of the

water. For example, a divergent exit pipe.

Fig. 3 illustrates the upward flow of the water within
the apparatus 10. As shown, the water flows upwardly in a
spiral pattern 75 until it reaches the inner circulation
channel 61 where it continues to flow upwardly spiralling
about the magnet 60 and magnet cover 65 until it reaches the

outlet 50. The tapered end 67 of the magnet cover 65 helps
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to ensure that the water continues to flow in a spiral

pattern when it encounters the magnet cover 65.

As the water flows past the magnet cover 65, magnetic
particles entrained within the water collect on the surface
of the magnet cover 65 due to the attraction of the magnetic
field generated by the magnet 60. The magnet cover 65 and
magnet 60 may be periodically removed from the housing 15 to
allow the magnetic particles to be cleaned from the magnet
cover 65. This is achieved by removing the magnet 60 from
within the magnet cover 65, thus removing influence of the
magnetic field on the particles. The particles may then be
easily brushed from the magnet cover 65. Alternatively,
only the magnet 60 may be removed from the housing 15 thus
allowing the magnetic particles to either drop, or be

washed, from the magnet cover 65 as described below.

Tf the flow through the apparatus 10 is stopped the
magnetic particles drop to the bottom of the tapered section
25 and through bulb 6 where they can be emptied from the
apparatus 10 by the removal of the plug 5. To wash the
magnetic particles from the magnet cover 25, either the
inlet 40 or the outlet 50 (not both) is opened to flush the
magnetic particles from the magnet cover 65. During
washing, the particles exit the apparatus 10 via the opening

at the bottom of the bulb 6 (when plug 5 is removed).

Fig. 4 shows an example of an alternative apparatus
10'. This apparatus differs from the apparatus 10 described
above in that it has no sleeve 30 and no magnet cover 65.
In this example the outlet 50' is located at the top of the

housing 20' above the magnet 60'. As described above in
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respect of apparatus 10, the water flows through
10' in a cyclonic motion such that particles are
from the water by vortex separation as the water
downwardly, and magnetic particles are collected

magnet as the water flows upwardly.

PCT/GB2009/000728
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CLAIMS: -

1. An apparatus for separating magnetic and non-magnetic
particles from water in a domestic central heating system,
comprising:

a housing having an inlet and an outlet and an upper
and lower end, and

a magnet located within the housing,

wherein the inlet and the outlet are arranged so that,
in use, water flows through the apparatus in a cyclonic
motion from the inlet downwardly proximate the walls of the
housing, and then upwardly within the downwardly flowing
water, to the outlet,

wherein the housing is configured so that particles
entrained within the water separate out by vortex separation
as the water flows downwardly, and

wherein the magnet is arranged so that magnetic
particles entrained within the water are collected by the
magnet as the water flows upwardly, the apparatus
further comprising:

a sleeve located within the housing such that an outer
circulation channel is defined between the housing and the
sleeve, the magnet being located within the sleeve such that
an inner circulation channel is defined between the sleeve
and the magnet,

wherein the inlet is arranged to deliver the flow of
water into the outer circulation channel and wherein the
outlet is arranged to exhaust the flow of water from the

inner circulation channel.
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2. An apparatus as claimed in claim 1 further comprising a
non-magnetic magnet cover which is arranged to prevent

direct contact between the magnet and the water.

3. An apparatus as claimed in claim 2 wherein the magnet

cover has a tapered end facing the lower end of the housing.

4. An apparatus as claimed in any one of claimg 1 to 3
wherein the upper end of the housing has a larger cross-

sectional area than the lower end of the housing.

5. An apparatus as claimed in claim 4 wherein the upper
end of the housing is substantially cylindrical and wherein

the lower end of the housing is substantially conical.

6. An apparatus as claimed in any one of claims 1 to 5
wherein the inlet and the outlet are located proximate the

upper end of the housing.

7. An apparatus as claimed in any preceding claim further
comprising a quiet zone located at the lower end of the

housing.

8. An apparatus as claimed in claim 7 wherein the quiet

zone comprises a substantially spherical bulb.

9. A method for separating magnetic and non-magnetic
particles from water in a domestic central heating system,
the method comprising:

providing a housing containing a magnet located within
a sleeve, wherein the sgleeve is arranged so that an outer

circulation channel is defined between the housing and the
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sleeve, and an inner circulation channel is defined between
the sleeve and the magnet,

flowing water in a cyclonic motion through the housing
from an inlet located in the outer circulation channel
downwardly proximate the walls of the housing, and then
upwardly, within the downwardly flowing water, to an outlet
located in the inner circulation channel, wherein particles
are separated out from the water by vortex separation as the
water flows downwardly, and

wherein magnetic particles are collected from the water

by the magnet as the water flows upwardly.
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