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In large institutions such as hospitals and schools,
the need for reducing water consumption is widely
recognised as providing significant financial savings and
environmental benefits. Furthermore, measures such as
water metering have created a new demand for water saving
measures in domestic applications.

According to the present invention, a water management
system comprises a first water distribution system having
a waste water outlet connected to an inlet of a settling
chamber, the settling chamber having an overflow to a
discharge chamber; and means associated with the lower part
of the settling chamber for removing heavier than water
contaminants therefrom; the discharge chamber having'an
outlet connected to a storage tank f.or'supplying cleansed
water from the first distribution system to a second water
distribution systen. |

_ This waste water management system is capable of
collecting and cleaning water from, for example, baths,
handbasins and showers, and distributing the cleansed water
to, for example, W.C.s and urinals. This provides a
considerable reduction in overall water consumption.

The means associated with the 1lower part of the
settling chamber for removing heavier than water
contaminants may be a jet pump or an outlet duct
communicating with the lower part of the settling chamber.
However, a particularly effective means for removing the
solid contaminants which allows the settling chamber to be
automatically cleaned without any moving pump parts coming
into contact with the contaminants and without interrupting
the operating of the water management system is a
fluidising unit comprising a suppiy duct which is arranged
to be fed with water under pressure, and a-discharge duct
within the supply duct and projecting beyond the outlet of
the supply duct for the discharge of a slurry of the solid
contaminants from the settling chamber. The operation of
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over a series of baffles and is ultimately supplied to a drill string.
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out| et connect - the supply duct is caused to swxrl. The supply duct of the
fluidising unit can be fed with a fresh supply of water
from outside the water management system. However, it is
5 convenient to feed the supply duct of the fluidising unit

with water from the discharge chamber.

In order to facilitate start up of the fluidising
unit, the discharge duct is preferably provided with an
injector which is arranged to inject liquid to create a

10 low-pressure region within the discharge duct. The
injector is preferably fed by a bleed off line from the
- fluidising unit supply duct.

The water management system is preferably run by a

common pump which is arranged both to pump water from the
15 discharge chamber to the storage tank and to pump the water

to the supply duct of the fluidising unit preferably at

different times. )

The cleansed water being supplied to the second water
distribution system may still contain some contaminants,

20 such as soap suds which are lighter than water. Therefore,
some secondary separation and/or chemical treatment means
may be provided for treating the water passing from the
discharge chamber to the storage tank. The secondary
separation means is preferably a hydrocyclone by means of

25 which lighter than water contaminants are discharged from
the water through the hydrocyclone overflow outlet. The
hydrocyclone provides a compact secondary separator which
can be simply driven by the (common) pump, the hydrocyclone
underflow outlet preferably being connected to the storage

30 tank. |

The chemical treatment means may comprise means for

' adding chlorine, acid, alkali, scent or colour to the
water. The various chemicals can be added to the water to
make it more suitable for use in W.C.s and urinals. The

35 water can be chlorinated so that it will not support
bacteria thereby avoiding the need for further treatment of
water in a W.C. or urinal such as by means of sanitised
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A coloured die can be added to the water so that it is
readily distinguishable from the potable water from the
first water distribution system. |

The settling and discharge chambers may be separate
units connected by a pipe. However, to provide a more
compact unit, the settling and discharge chambers are
provided in a common tank, and separated by a weir which
forms the overflow.

Further modifications to the water management system
may include a rain water collection system having an outlet
connected to the settling chamber, and/or a heat exchanger
for recovering waste heat from water from the flrst
distribution system. The former is particularly useful m,
for example, factories and offices where the water in the
first water distribution system is otherwise limited, while
the latter is particularly useful in, for example,
hospitals and hotels where a lot of hot water is used in
the first wai:er distribution system.

The waste water management systems described above can
be supplied as a set of separate interconnectable
components. This méy be sufficient in larger buildings
where space is readily available, for example alongside an
air conditioning systenm or in a boiler room. However, for
domestic applications a compact unit is desirable. In this
case, the water management system may be supplied as a
unitary tank being formed of a plastic material and being
divided by partitions into compartments, a first
compartment providing the settling chamber, a second
compartment providing the discharge chamber, the weir being
formed by a upper edge of one of the partitions separating
the first and second compartments; a third compartment
containing the hydrocyclone; and a fourth compartment
providing a drain and having a contaminant outlet at its
lower part, the discharge duct from the fluidising unit
discharging into the drain compartment and the overflow
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cl eaning water from for

compartment; and the pump being mounted to the tank. Such

~a unit can be made sufficiently compact that it can be

fitted under a kitchen sink.

' Two examples of a water management systems constructed
in accordance with the present invention will now be
described with reference to the accompanying drawings in
which:

Fig. 1 shows diagrammatically how the water management
system is installed in a building; .

Fig. 2 is a diagrammatic overview of the water
management system;

Fig. 3 is an exploded perspective view of a unitary
tank used with a second example of the water management
system; and

Fig. 4 shows diagrammatically the unitary tank of Fig.
3. )

As shown in Fig 1, a first water distribution system
1 consisting of baths, basins and showers is fed with water
from a conventional mains water storage tank 2 and drains
into a holding tank 3 in which it undergoes an initial
separation to remove heavier than water contaminants in a
manner described below. The cleansed liquid is then
pumped, via a secohdary cleansing stage .consisting of a
hydrocyclone 4 and a cartridge filter 5, and a chemical
dosing unit 6 to a roof tank 7. The water is stored in the
roof tank 7 before being distributed to a second water
distribution system 8 consisting of W.C.s which have
conventional outlets into an underground drain.

The water management system is shown in greater detail
in Fig. 2.

The holding tank 2 is div:.ded into a settling chamber
9 and a discharge chamber 10 by an internal wall 11 which
has an upper edge providing a weir 12. A screen 12A covers
the weir to trap solids which have not settled out of the
liquid during periods of high flow. An inlet 13 is
provided into the settling chamber for the water from the
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controlled by an inlet valve 14.

A heat exchanger 15 is provided for the recovery of
heat from the water in the first water distribution systen.

A rain water collection system 16 comprising a system
of gutters has an outlet which leads to the inlet 13 via a
trap 17, and a separate outlet 18 below the heat exchanger
15 so that the heat exchanger can be bypassed by the rain
water. -

A portion of the settling chamber 9 extends below the
level of the rest of the holding tank 3 to provide a well
19 for heavier than water particles which have settled out
of the water. In the well 19 is a fluidising unit 20 for
the periodic removal of the heavy contaminants as described
below. The discharge chamber 10 has an outlet 21 on which
is fitted a strainer 22 providing an additional means of
separating out solid contaminants. The outlet flow is
controlled by an outlet valve 23. A water level detector
24 _is provided in the discharge chamber 10 and detects the
presenée of water at upper and lower levels. The discharge
chamber 10 has an overflow outlet 25, the flow through
which is controlled by an overflow valve 26.

The fluidising unit 20 is of the general kind
described in our earlier US-A-4978251, 4952099 and 4992006.
The unit 20 comprises a 1i§uid supply duct 27 which
receives water from the outlet 21 of the discharge chamber
10, the flow of which is driven by a pump 28 and controlled
by a liquid supply duct valve 29. A discharge duct 30 is
provided, the end of which is within the liquid supply duct
27, and has an inlet 31 which projects beyond the outlet 32
of the liquid supply duct 27. The discharge duct 30 leads
to a drain 33 via a discharge valve 34. The water leaving
the outlet 32 of the liquid supply duct 27 can be caused to
swirl, either by the liquid supply duct having a tangential
entry into a chamber above the outlet 32, or by helical
vanes in the end of the liquid supply duct.
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tem Preferably the discharge duct projects beyond the optt-et—of
duct. The operation of the fluidising unit is inproved

ej ected -fromthe supply duct is caused to sw rI6 The supl
fluidising unit can be fed with a fre'sh suppl y “of water -
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order to facilitat watiear intp thetdisdharge duut 30 is fed by a bleed off line
27a leading from the liquid supply duct 27.
The outlet 21 from the discharge chamber 10 of the
-] holding tank 3 leads to a secondary separation phase in the
form of a liquid/liquid hydrocyclone 4 and a cartridge
filter S.

The parameters of the hydrocyclone 4 are such that

contaminants which are lighter than water are discharged

10 through the overflow 35 to the drain 33 through
hydrocyclone overflow valve 36. The screen covering the
weir 12 may be sized so that any solid contaminants passing
through it are small enough to be rejected by the
hydrocyclone. The cleansed liquid is discharged through

15 the underflow 37 and is fed to the cartridge filter 5 under
the control of hydrocylone underflow valve 38.

The outlet of the cartridge filter 5 leads to a
chemical dosing unit 6 and is controlled by a filter outlet
valve 39. A pressure detector 40 measures the pressure

20 drop across the cartridge filter 5 and indicates when the
cartridge filter needs cleaning.

The outlet of the chemical dosing unit 6 leads to a
roof tank 7 where the water is stored ready for use in the
second water distribution systenm 8.‘ The water from the

25 discharge chamber 10 is punped through the secondary
separation phase and the chemical dosing unit 6 to the roof
tank 7 by the pump 28. The roof tank 7 has an overflow
outlet 41 and a water level detector 42. A back-up supply
43 of mains water leads to the roof tank 7 and is

30 controlled by a back-up valve 44. To prevent cross
contamination between the supplies, it is necessary to
prevent water flowing from the roof tank 7 to the back-up
supply 43 of mains water. This can be achieved either by
means of an air gap, or by making the back-up valve 44 a

35 non~-return or flap valve which allows flow from the back-up
supply 43 to the roof tank 7, but not in the opposite
direction.
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unit the level detectors 24, 42 in the discharge chamber 10 and
the roof tank 7, and outputs signals to control the
-operation of the valves as described below.

5 In normal operation, the inlet 14, outlet 23,
hydrocyclone overflow 36, hydrocyclone underflow 38 and
filter outlet 39 valves are open, and the overflow 26,
liquid supply duct 29, discharge 34 and back-up 44 valves
are closed. Contaminated water is fed into the settling

10 chamber 9 where solid contaminants settle out into the trap
19, The water, which is generally free of heavy
contaminants, flows over the weir 12 and into the discharge
chamber 10. Any larger solids which have not settled, for
example, during periods of high flow, are prevented from

15 crossing the weir 12 by the screen 12A and eventually
settle when flow recedes. On operation of the pump 28,
water is fed from the holding tank 3 via the hydrocyclone
4, filter 5 and chemical dosing unit 6 to the roof tank 7.

The level of water in the discharge chamber 10 is

20 controlled so that it remains between the upper and lower
levels detected by the level detector 24. If the level
detector 42 in the roof tank 7 detects that the level in
the roof tank has fallen below an acceptable level, then
back-up valve 44 is opened and the roof tank 7 is filled

25 with water from the back-up supply 43. If both level
detectors 24, 42 detect that the discharge chamber 10 and
the roof tank 7 are at their maximum levels, then the
overflow valve 26 is opened to allow excess water to drain
from the discharge chamber.

30 If the fajilure of the pump 28 is detected, the
discharge 34 and hydrocyclone overflow 36 valves are closed
and the ovelr'flow 26 and back-up 44 valves are open. Thus
any surplus liquid in the discharge chamber 10 is drained
to the sewer and the roof tank 7 is fed with water from the

35 back-up supply 43.

The fluidising unit 20 is automatically triggered
after the pump 28 has run fo_r_ a g.iven number.  of aggregate
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separation and/or chem cal treatnment nmeans may be provided—Tor treatrng the
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t han At this time, the inlet 14, outlet 23, overflow 26 and
- hydrocyclone overflow 36 valves are closed and the liquid
supply duct 29 and discharge 34 valves are opened. A weir
5 valve (not shown) may be used to close the weir, thereby
sealing the settling chamber 9 so that the pressure can be
increased to generate sufficient head to drive the
fluidising unit 20. This is unnecessary if there is
already sufficient head in the settling chamber 9 or if the
10 jet pump is provided. Water is then pumped from the
discharge chamber 10 by the pump 28 to the liquid supply
duct 27 of the fluidising unit. This water is caused to
swirl as it leaves the outlet 32 of the liquid supply duct
27, thereby fluidising the heavy contaminants in the trap
15 19 forming a slurry of contaminants which are forced into
the discharge' duct 30 ‘and hence to the drain 33.
Simultaneously water is supplied through the bleed off line
27A to the jet pump. This is injected into the discharge
duct 30 and creates a region of low pressure which assists
20 in starting up the fluidising unit.

A modified system is shown in Figs. 3 and 4. The main
difference between this system and that described with
reference to Figs 1 and 2 is that a unitary tank 45
contains all the elements of the holding tank 3 as well as

25 the hydrocyclone 4. The system has no cartridge filter and
the chemical dosing unit 6 is mounted directly to the side
of the tank 45. '

The example has various other structural modifications
described below. |

30 In addition to the settling chamber 9, discharge
chamber 10 and hydrocyclone 4, the tank 45 contains a drain
compartment 46 into which the discharge duct 30 from the
fluidising unit 20 and the overflow 35 of the hydrocyclone
4 lead. The drain compartment 46 may also have an inlet

38 for the overflow from the discharge chamber 10.

The fluidising unit 20 will be manufactured separately
and located within the settling chamber 9. There may be a
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removable portion (not shown) in the bottom of the settling
chamber allowing easy access if the bottom of the chamber
or the fluidising unit becomes blocked.

The tank 45 is covered by a 1id 47. This is provided
with communication channels which communicate with channels

in the tank 45 to link the elements of the system as shown

in Fig. 4. The lid 47 is further provided with a rib 48
for location of a motor 49 which drives the pump 28. A
communicating hole 50 is provided for the spindle of the

" motor 49 to the pump 28. This ensures that the motor 49 is

kept away from the wet areas.

The inlet 13 enters through the side of the tank 45
and may be a downwardly directed bent pipe. This ensures
that the water has sufficient retention time in  the
settling chamber 9 for the heavy contaminants to settle out
so that they are not still entrained in the water when it
flows over the weir 12. .

The tank 45 can be modular so that the capacity of the
system can be increased simply by increasing the size of
the discharge éhamber 10 as shown by dotted lines in
Fig. 3. This leaves the complicated moulding section
incorporating the settling chamber 9, drain compartment 46
and hydrocyclone 4 unchanged for all applications. 1If
necessary, the pump 28 can be upgraded. Such a unit can be
readily installed requiring only a source of power for the
pump 28 and three connections, one for the inlet from the
first water distribution system 1, a second for the drain
18 and a third for the outlet to the roof tank 7. The unit
is designed to be small enough to fit under a kitchen sink.

It is predicted that, in a typical household, this

‘system will reduce water consumption by 36%.
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wat er can be chlorinated so that it will not sup- port bacteria thereoy
avoiding the need for further treat- nment ofClxgEM8 in a WC. or urinal such
as by neans of sanitised blocks. Alternatively the pH level of the water

can be adjusted to assist in the subsequent treatnent
1. A water management system comprising a first water

distribution system having a waste water outlet connected
5 to an inlet of a settling chamber, the settling chamber
having an overflow to a discharge chamber; and means
associated with the lower part of the settling chamber for
removing heavier than water contaminants therefrom; the
discharge chamber having an outlet connected to a storage
10 tank for supplying cleansed water from the first
distribution system to a second water distribution systenm.

2. A system according to claim 1, wherein the means for
removing the solid contaminants is a fluidising unit

15 comprising a supply duct which is arranged to be fed with
water under pressure, and a discharge duct within the
supply duct and projecting beyond the outlet of the supply
duct for the discharge of a slurry of the solid
contaminants from the settling chamber.

20
3. A system according to claim 2, wherein the water

ejected from the supply duct is caused to swirl.

4. A systen according to claim 2 or claim 3, wherein the

25 discharge duct is provided with an injector which is
arranged to inject liquid to create a low-pressure region
within the discharge duct.

5. A system according to any one of claims 2 to 4,
30 wherein the supply duct of the fluidising unit is arranged
to be fed with water from the discharge chamber.

6. A system according to claim 5, wherein a common pump
is arranged both to pump water from the discharge chamber

35 to the storage tank and to pump the water to the supply
duct of the fluidis:.ng unit.
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wherein secondary separation and/or chemical treatment
means are provided for treating the water passing from the
outlet of the discharge chamber to the storage tank.

8. A system according to claim 7, wherein the secondary
separation means comprises a hydrocyclone by means of which
lighter than water contaminants are discharged from the
water through the hydrocyclone overflow.

9. A system according to any one of the preceding clainms,
in which the settling and discharge chambers are provided
in a common tank, and separated by a weir which forms the
overflow. '

10. A system according to claim 7, wherein the chemical
treatment means comprises means for adding chlorine, acid,
alkali, scent or colour to the water.

11. A system according to any one of the preceding claims,

further comprising a rainwater collection system having an

outlet connected to the settling chamber.

12. A 'system according to any one of the preceding claims,
further comprising a heat exchanger for recovering waste
heat from water from the first distribution system.

13. A unitary tank for use in a system according to claims
6, 8 and 9, the tank being formed of plastic material and
being divided by partitions into compartments, a first
compartment providing the settling chamber, a second
compartment providing the discharge chamber, the weir being
formed by an upper edge of one of the partitions separating
the first and second compartments; a third compartment
containing the hydrocyclone; and a fourth compartment
providing a drain and having a contaminant outlet at its
lower part, the discharge duct from the fluidising unit
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A water management system for cleansing water from
baths, showers and hand basins and supplying the cleansed
water to W.C.s. The water management system has a settling
chamber (9) with an overflow to a discharge chamber (10).
Associated with the lower part of the settling chamber (9)
is a means such as a fluidising unit (20) for removing the
heavier than water contaminants which have settled out in
the settling chamber (9). A separator such as a
hydrocyclone (4) may additionally be provided to remove
contaminants which are lighter than water from the water.
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In large institutions.such as hospitals and schools,
the need for reducing water consumption ' is widely
recognised as providing significant financial savings and
environmental be_ﬁefits. Furthermore, measures such as
water metering have created a new demand for water saving
measures in domestic applications.

According to the present invention, a water management
system comprises a first water distribution system having
a waste water outlet connected to an inlet of a settling
chamber , the settling chamber having an overflow to a
discharge chamber; and means associated with the lower part
of the settling chamber for removing heavier than water
contaminants therefrom; the- discharge' .chamber having an
outlet connected to a storage ta‘hk for supplying cleansed
water from the first distribution system to a second water
distribut:.on system. L.

This waste water management system is capable of
collecting and cleaning .watef from, for example, baths,
handbasins and showers, and distributing the cleansed water
to, for e:’éample, W.C.s and. urinals.’ This provides a
considerable reduction in overall water consumption.

The means associated with the lower part of the
settling chamber for removing heavier than water
‘contaminants may be a Jjet pump or an outlet duct
communicating with_ the lower part of the éettling chamber.
However, a particularly effective means for removing the
solid contaminants which allows the settling chamber to be
automat;cally cleaned without any movmg pmnp arts coming
into contact w1th the cqﬁtgﬁg:.nants and wr@tzout fﬁterruptmg
the operating of thé’" wate§ "ﬁanagement system is a
flu:.d:.sn:g unit comprising a supply duct which is arranged
to be fed with water under pressure, and a discharge duct

~within the supp"i’}iduct' and projecting beyond the outiet of
the supply duct for the discharge of a slurry of the solid
contaminanté,frbm,the settling chamber. The operation of




3
drain. The water management systemis_shown i
The holding tank 3 is divided int | '
chanber 10 by an internal wall 11{whiChakpeagepupperiedg
i h h

pr ov r
12. A screen 1 2A covers the weir @amh%&?ﬂa o.ut ,
of the liquid during periods of highflow inlet 13 i .

settling chanber,{ flLQ%IW% uni Ms improved when the water ejected from
the supply duct is caused to swirl. The supply duct_of the
fluidising unit can be fed with a fresh suppiy of water
from outside the water management system} Hoﬁever. it is
convenient to feed the supply duct of the fluidising unit
with water from the discharge chamber.

In order to facilitate start up of the fluidising
unit, the discharge duct is preferably provided with an
injector which is arranged to inject liquid to create a
low-pressure region within the discharge duct. The .
injector is preferably fed by a- bleed off line from the
fluidising unit supply duct.

The water management system is preferahly run by a

~common pump which is arranged both to pump water from the

discharge chanmber to the storage tank and to pump the water
to the supply duct of the fluidising unit preferably at
different times.

The cleansed water being supplied to the second.water
distribution system may still contain some contaminants,
such as soap suds which are 1ighter than water. Therefore,
some secondary separation and/or chemical treatment means
may be provided for treating the water .passing from the
discharge chamber to the storage tank. The secondary
separation means is preferably a hydrocyclone by means of
‘which lighter than water contaminants are discharged from
the water through the hydrocyclone overflow outlet. The
hydrocyclone provides a compact secondary separator which
‘can be simply driven by_the_(common)_pump, the hydrocyclone
underflow outlet preferably being connected to the storage
tank. o _

The chemical treatment means may.conprise means for
adding chlorine, acid, alkali,  scent or coléur to the
‘water. The various chemicals can be added to the water to
make it more suitable for use in W.C.s and urinals. The
water can be chlorinated so that it will not support
bacteria thereby avoiding the need for further treatment of
water in a W.C. or uringl‘§gch‘as by means of sanitised
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an jml et valve 14. A heat exchanger

the first water distribution system rsis
'- T AR
1on

heat fromthe water in the first watpr_dis? 3§M§1
col l ection system 16 conprising a sys- temof _gutters has a‘??t?)u ey I Ch-

| eads to the inlet 13 via a trap 17, and a seibarate out| et" 18 bel ow t he

heat exchanger
wat er .

|

15 so that the heat exchan e n, be Py passed t‘):y the rain

blocks. Alternatively level 'of the water can be
adjusted to assist in the subsequent treatment of sewage.
A coloured die can be added to the water so that it is
readily distinguishable from the potable water from the
first water distribution system.

The settling and discharge chambers may be separate
units: conhected by a pipe. However, to provide a more
compact unit, the settling and discharge chambers are
provided in a common tank, and separated by a weir which
forns the overflow.

Further modifications to the water mahagement system

may include a rain water collection system having an outlet

‘connected to the settling chamber, and/or ‘a heat exchanger

for recovering waste heat from water from the first

distribution system. The former is particuiarl'y useful in,
for example, factories and offices where the water in the

first water distribution system is otherwise limited, while

the 1atter. is particularly useful in, for example,

hospitals and hotels where a lot of hot water is used in

the first water distribution system. -

The waste water management syétems described above can
be supplied as a set of separate interconnectable
components. This may be sufficient in larger ‘buildings
where spa‘de is readily ava:.lable, for example alongside an
air cond:.tlom.ng systenm or in a bo:.ler room. However, for
domest:.c applications a compact unit is desirable. In this
case, the water management system may be supplied as a

| unitary tank being formed of a plasti_c material and being
divided by partitions into compartments, a first
. compartment providing the settling chamber, a second

compartment providing the discharge chamber, the weir being
formed by a upper edge of one of the partitions separating
the first and second compartments; a third compartment
containing the hydrocycl‘one: and a fourth compartment
providxng a drain and having a contammant outlet at its
lower part, the discharge duct from the fluidising unit

discharging into the drain compartment and the overflow

i Iiu
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0 for the peri od| o rermval of the heavy contam nants as

The di scharge chamber 1 0 has an out- let 2l4on which is fitted a stral ner
22 providing an addi -

_ outlet from the hydrocyclone dxscharqinq into the drain

compartment; and the pump being mounted to the tank. Such
a unit can be made sufficiently compact that it can be
fitted under a kitchen sink. |

Two examples of a water management systems constructed
in accordance with the present invention will now be
described w:.th reference to the accompanqu drawings in
which: ' _ .
Fig. 1 shows diagrammati_cally how the water management
system is installed in a building;

Fig. 2 is a diagrammatic overview of the water

management system; i
‘Fig. 3 is an exploded perspectzve view of a unitary

tank used with a _.second example of the water management

system; and -
Fig. 4 shows diagrammatically the unztary tank of Figqg.

3. :
As shown in Fig :I., ‘a first water distributzon system
1 consisting of baths, bas.ms and showers is fed with water
from a conventional mains water storage tank 2 and drains
into a holding tank 3 in which it undergoes an initial
separation to remove heavier than water contaminants in a
manner described below. The cleansed liquid is then
pumped, via a secondary cleansing stage .consisting of a
hydrocyclone 4 and a cartridge filter 5, and a chemical
dosing unit 6 to a roof tank 7. The water is stored in the
roof tank 7 be'fore_ being distributed to a second water
distribution s'ySt_em' 8 consisting of W.C.s which have
conventional outlets into an underground drain.

The water management system is shown in greater detail
in Fig. 2.

The holding tank 2 is divided into a settling chamber
9 and a discharge chamber 10 by an internal wall 11 which
has an upper edge providing a weir 12. A screen 12A covers
the weir to trap solids which have not settled out of the
liquid during periods of high flow. An inlet 13 is
provided into the settling chamber for the water from the
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control | ed b ﬁﬁ ve 23 WﬁeﬁHEI%\)MS BeEN Gt or J AN AGEMENTCBHEET
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through which is controlled by an overflow vel ve 26. The

S of t he general kind de-
first water distribution system 1. This flow of water is

controlled by an inlet valve 14.

A heat exchanger 15 is provxdad for the recovery of
heat from the water in the first water distribution systen.

A rain water collection system 16 comprising a system
of gutters has an outlet which leads to the inlet 13 via a
trap 17, and a separate outlet 18 below the heat exchanger

e 15 so that the heat exchanger can be bypaésed by the rain
' water. '

_ A pottion of the settling chamber 9 extends below the
‘level of the rest of the holding tank 3 to provide a well
19 for heavier than water particles which have settled out
of the water. In the well 19 is a fluid_ising. unit 20 for
the periodic removal of the heavy contaminants as described
below. The discharge chamber 10 has an ocutlet 21 on which
is fitted a strainer 22 providing an additional means of
separating out solid contaminants. The outlet flow is
controlled by an outlet valve 23. A water level detector
24 is provided in the discharge chamber 10 and detects the
presence of water at upper and lower levels. The discharge
chamber 10 has an overflow outlet 25, the flow through

which is controlled by an overflow valve 26.

The fluidising unit 20 is of the general kind
described in our earlier US-A-4978251, 4952099 and 4992006.
The unit 20 comprises a 1ligquid supply duct 27 which
receives water from the outlet 21 of the discharge chamber
10, the flow of which is driven by a pump 28 and controlled
by a liquid supply duct valve 29. A discharge duct 30 is
provided, the end of which is within the liquid supply duct
27, and has an inlet 31 which projects beyond the outlet 32
of the liquid supply duct 27. The discharge duct 30 leads
to a drain 33 via a discharge valve 34. The water leaving
the outlet 32 of the 1iquid supply duct 27 can be caused to
swirl, either'by the liquid supply duct having a tangential
entry into a chamber above the outlet 3'2, or by helical
vanes in the end of the liquid supply duct. '
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canprises a liquid supply duct 27

earlier US-A—497825&E;4Q§%QQQ and 4992006,_{he~uan 20
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of "the discharge chanber 10, the fj ow oR EﬁhAéEDIS r ven Cfggg and
control led by a |iquid supply duct g éwfs
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provi ded, the end of which is within the |id§uid supply dix

inlet 31 which

proj ects beyond the outlet 32 of the Iiquid supply duct 27.

The discharge duct 38 J&$PURP oinithe £ @f ;ap; dnjector which’ injects

water into the discharge duct 30 is fed by a bleed off line
27a leading from the liguid supply duct 27.
The outlet 21 from the discharge chamber 10 of the

“holding tank 3 leads to a secondary separation phase in the

form of a iiquidlliquid hydrocyclone 4 and a cartridge
filter 5. - '

The parameters of the hydrocyclone 4 are such that
contaminants which are lighter than water are discharged
through the overflow 35 to the drain 33 through
hydrocyclone overflow valve 36. The screen covering the
weir 12 may be sized so that any solid contaminants passing
through it are 'small enough. to be rejected by the
hydrocyclone.- The cleansed liquid is discharged through
the underflow 37 and is fed to the cartridge filter S under
the control of hydrocylone underflow valve 38.

The outlet of .the .cartridge. filter 5§ leads to a
chemical dosing unit 6 and is controlled by a filter outlet
valve 39. A pressure detector 40 measures the pressure
drop across the cartridge filter 5 and indicates when the
cartridge filter needs cleaning.

The outlet of the chemical dosing-unit 6 leads to a
roof tank 7 where the water is stored ready for use in the
second water distribution system 8.. The water from the
discharge chamber 10 is pumped .. 'through the secondary
separatzon phase and the chemical dos:mg unit 6 to the roof
tank 7 by the pump 28. The roof tank 7 has an overflow
outlet 41 and a water level detector 42. a back-up supply
43 of mains water leads to the roof tank 7 éﬁd is
controlled by a back-up valve 44. To prevent cross

- contamination: between the supplies, it is necessary to

prevent water flowing from the roof tank 7 to the back-up
supply 43 of mains hater. This can be achieved either by
means of an air gap, or by making the back-up valve 44 a
non-return or flap valve which allows flow from the baék-up

-supply 43 to the roof tank 7, but not in the opposite

—_——

direction. —_—
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t angent i al chanber abovet r by mldgmh n
the end of the I|qU| d supply duct. orm -t et or " |
whi ch injects water into the di-scharge duct 39 is by a bleed off line
27a leading fromthe liquid supply duct 27. The outlet 21 fromthe
di scharge chanber 10 of EBfAtrol system receives signals from the pump 28,
the level detectors 24, 42 in the discharge chamber 10 and
the roof tank 7, and outputs sighals to control the
operation of the valves as described below. |
In normal operation, the inlet 14, outlet 23,
hydrocyclone ove‘r_fllow 36, hydrocycloné underflow 33 and
filter outlet 39 valves are open, and the overflow 26,
liquid supply duct 29, discharge 34 and back-up 44 valves
are closed. Contaminated water is fed into the settling
chamber 9 where solid contaminants settle out into the trap.
19. The water, which is generally free of heavy
contaminants, flows over the weir 12 and into the discharge
chamber 10. Any larger solids which have not settled, for
example, during periods of lugh flow, are prevented from
crossing the weir 12 by the screen 12A and eventually
settle when flow recedes. On operation of the pump 28,
water is fed from the holding tank 3 via the hydrocyclone
4, filter 5 and chemical dosing unit 6 to the roof tank 7.
The level of water in the discharge chamber 10 is
controlled so that it remains between the upper and lower
levels detected by the level detector 24. If the level
detector 42 in the roof tank 7 detects that the level in
the roof. tank has fallen below an acceptable level, then
back-up valve 44 is opened and the roof tank 7 is filled
'with water from the back-up supply 43. If both level -
detectors 24, 42 detect that the discharge chamber 10 and
the roof tank 7 are at their maximum levels, then the
overflow valve 26 is opened to allow excess water to drain
from the discharge chamber. '
If the failure of the pump 28 is detected, the
discharge 34 and hydrocyclone overflow 36 valves are closed
and the overflow 26 and back-up 44 valves are open. 'rhus
any surplus liquid in the discharge chamber 10 is drained
‘to the sewer and the roof tank 7 is fed with water from the
back-up supply 43. '
The fluidismg unit 20 is automat:.cally triggered
after the pump 28 has run for a given number of aggregate




liquid/li qu ed and a cafiS Sridyeabigerar (5. JhBEDIAGEMENT SHBET
t he hydrocyc h t hat contani FEM.ACEDI ch afje | {ight er

are dis- he overfl ow 35 TO LHe—oraF 33 NI LI A
hydrocycl one overflow val ve 36. The screen acoverl ng the :
sized so that any solid contam nants

cycles, revolutions or hours emptying the discharge tank.
‘At this time, the inlet 14, outlet 23, overflow 26 and
hydrocyclone ove'rf'low 36 valves are closed and the liquid
_supply duct 29 and dis'ch'arge 34 valves are opened. A weir
valve (not shown) may be used to close the weir, thereby
sealing the settling chamber 9 so that the pressure can be
increased to generate sufficient head to drive the
fluidising uni_t' 20. This is unnecessary if there is
already sufficient head in the settling chamber 9 or if the
jet pump is provided. Water is then pumped from the
discharge chamber 10 by the pump 28-to the liguid supply
duct 27 of the fluidising unit. This water is caused to
swirl as it leaves the outlet 32 of the liquid supply duct
27, thereby fluidising the heavy contaminants in the trap
19 forming a slurry of contaminants which are forced into
the discharge duct 30 and hence to the drain 33.
Simultaneously water is supplied through the bleed off line
27A to the jet pump. This is injected into the discharge
duct 30 and creates a reglon of low pressure wluch assists
in starting up the fluidising unit.

A modified system is shown in Figs. 3 and 4. The main
difference between this system and that described with
reference to Figs 1 and 2 is that - 'a unitary tank- 45
contains all the elements of the holding tank 3 as well as
the hydrocyclone 4. The system has no cartridge filter and
the chemical dosing unit 6 is mounted directly to the side

of the tank 45.
The example has various other structural modifications

hoI di ng tarylf,, to a secondary sepﬁm:@n-_pﬂas_jn t he' Formoft—a———=

described below. -
- In addition to the settling chamber 9, discharge

chamber 10 and hydrocyclone 4, the tank 45 contains a drain
compartment 46 into which the discharge duct 30 from the
fl'u_i'dising unit 20 and the overflow 35 of the hydrocyclone
4 lead. The drain compartment 46 may also have an inlet
for the overflow from the discharge chamber 10.

The fluidising unit 20 will be manufactured separately
and located within the settlinq chamber 9. There may be a



passi ng through it are small enough to™H j
cleansed liquid is discharged through { S %Téﬁi’ﬂrlﬂA@wEEM
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cartridge filter 5 under the control: CACBEDE un r t\/y\)

outlet of the cartridge filter 5 Ieads to a T TN A ST V1 o M R

controlled by a filter outlet val ve 39. A presgure det ector 40 neasures the:

pressure drop
removable portion (not shown) in the bottom of the settling

chamber allowing easy access if the bottom of the chamber
or the fluidising unit becomes blocked.

The tank 45 is covered by a 1lid 47. This is provided
with communication channels which communicate with channels
in the tank 45 to link the elements of the system as shown
in Fig. 4. The lid 47 is further provided with a rib 48
for location 6f a motor 49 which drives the pump 28. A
communicating hole 50 is provided for the spindle of the
motor 49 to the pump 28. This ensures that the motor 49 is
kept away from the wet areas. '

The inlet 13 enters through the side of the tank 45
and may be a downwariily directed bent pipe. This ensures
that the water has sufficient retention. time in the
settling chamber 9 for the heavy contaminants to settle out |
so that they are not still entrained in the water when it
flows over the. weir 12. . -

The tank 45 can be modular so that the capacity of the
system can be increased simply by increasing the size of
the discharge chamber 10 as shown by dotted 1lines in
Fig. 3. This leaves the complicated moulding section

- incorporating the settling chamber 9, drain compartment 46
and hydrocyclone 4 unchanged for all applications. 1If
r’xece'ssary,_ the pump 28 can be upgraded. Such a unit can be
readily installed requiting only a source of power for the
pump 28 and three connections, one for the inlet from the
first water distribution system 1, a second for the drain
18 and a third for the outlet to the roof tank 7. The unit
'is designed to be small énough to fit under a kitchen sink.
It is 'pre_dicted that, in a typical household, this
system will reduce water consumption by 36%. :
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across the cartridge filter 5 and indjcates—when the trruge TT1Te '
needs cl eaning. The outlet of the chenitess SQQ@TP@\SLEEéN Ei §-QQFIg\é'fT€‘f‘EE:7\

tank 7 where the water is stored ready for REPRACED he sgcdnd ter

di stribution system 8. The water from =5 g \AB‘IS%W """
t hrough the sec- ondary separation phase and ¥he chenical “gosi ng unit 6 to
the roof tank 7 by the punp 28. The roof tank 7 has an overfl ow outlet 41
and a water |evel detector. 42. A CLAIMS

1. A water management system comprising a first water
distribution system having a waste water outlet connected
to an inlet of a settling chamber, the settling chamber
having an overflow to a discharge chamber; and means
associated with the lower part of the settling chamber for
removing heavier than water contaminants therefrom; the
discharge chamber having an outlet connected to a storag'e
tank for supplying cleansed water from the first
distribution system to a second water distribution systenm.

2. A system according to claim 1, wherein the means for

removing the solid contaminants is a fluidising unit

comprising a supply duct which is arranged to be fed with

water under pressure, and a discharge duct within the

supply duct and projecting beyond the outlet of the supply

duct for the discharge of a- slurry . of the solid
| contaminants fron the settling chamber.

3. A systém according to claim 2, wherein ‘the water
ejected from the supply duct is caused to swirl.

4. A system according to claim 2 or claim 3, wherein the
discharge duct is provided with an injector which is
arranged to inject liquid to create a low-pressure region
within the discharge duct.

5. A system according to any one of claims 2 to 4,
 wherein the supply duct of the fluidising unit is arranged
to be fed with water from the discharge chamber.

6. A system according to claim 5, wherein a common pump
is arranged both to pump water from the discharge chamber
to the storage tank and to pump the water toc the supply
duct of the fluidising unit.
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an air gap, or by ITB.kI ng the back- ‘up valvei44 a non-return or flap valve
which allows flow fromthe back-up supply 43 to the roof tank 7, but not
the opposite directi gisystem according to any one of the preceding clainms,

wherein secondary separation and/or chemical treatment
means are provided for treating the water passing from the
outlet of the discharge chamber to the storage tank.

8. A system according to claim 7, wherein the secondary
separation means comprises a hydrocyclone by means of which .
lighter than water contaminants are discharged from the
water through i:he hydrocyclone overflow..

9. A system according to any- one of the. preceding claims,
in which the settling and d:.scharge chambers are provided
in a common tank, and separated by a weir which forms the

overflow.

10. A system according to claim 7, wherein the chemical
treatment means comp:ises means for adding chlorine, acid,
alkali, scent or colour to the water. '

. 11. A system according to any one of the preceding clainms,
* further comprising a rainwater collection system having an
outlet connected to the settling chamber.

12. A system according to any one of the preceding clainms,
further compris_ing. a heat,.__gxt_:_hanger for recovering waste
heat from water from the first distribution systenm.

13. A unitary tank for use in a sfstem according.to clainms
6, 8 and 9, the tank being formed of plastic material and

being divided by partitions into compartments, a first

compartment providing the settling chamber, a second
. compartment providing the discharge chamber, the weir being
formed by an upper edge of one of the partitions separating
the first and second compartments; a third compartment
containing the hydrocyclone; and a fourth ‘compartment
providing a drain and having a contaminant outlet at its
lower part, the discharqe duct from the fluidising unit
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A-control systemreceives signals fronffﬁ€=ﬁﬁﬁg=287—bhefﬂgyggggggﬁ¢@wﬁ512-
42 in the discharge chanber 10 and t he THE0$HEBNKAS BEENG || oUt put s '?% t{
cohtrol the operation of the valves as_des&EPbAGERe| ow. tﬁ“ﬂuuﬁﬁﬁﬁn
operation, the inlet 14, outlet 23, hydro- cyclone over Mt
hydrocycl one underflow 38 and fil- ter outletl39 valves are open, and the
overflow 26, liquid supply, duct 29, discharge 34 and back-up 44 valves are
cl osed. Contani natdscharding intp the draibeiompartment and the overflow

outlet from the hydrocyclone discharging into the drain
compartment; and the pump being mounted to the tank.
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uid supply duct 2 qugaﬁcharge.34 val.ves..are.. ed. A weir valve (not
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WATER MANAGEMENT SYSTEM
ABSTRACT

A water management system for cleansing water from
baths, showers and hand basins and supplying the cleansed
water to W.C.s. The water management system has a settling
chamber (9) with an overflow to a discharge chamber (10).
Associated with the lower part of the settlihg chamber (9)
is a means such as a fluidising unit (20) for removing the
heavier than water contaminants which have settled out in |
the settling chamber (9). A separator such as a
hydrocyclone (4) may additionally be provided to remove

contaminants which are lighter than water from the water.
FiIGURE 2



swkl as it |eaves the outlet 32 of the liquid supply duct j==—2% _ -therehy.
flui dising the heavy contamnants in the trap 19 formng a sﬂlERLrApEMENTSHEET
contam nants which are forced into the discharge duct 30 apd hence to the
drain 33. Sinul- taneously water is supplied through the bjfd&de .ﬁ..m.YlMA.
to the jet punp. This is injected into4Re_discharge .

WATER MANAGEMENT SYSTEM
Description

In large institutions such as hospitals and schools,
_the need for reducing water consumption is widely rec-
ognised as providing significant financial savings and
environmental benefits. Furthermore, measures such
as water metering have created a new demand for water
saving measures in domestic applications.
EP-A-0047347 discloses an apparatus for separat-
ing gas and solids from a liquid of a drilling fluid. The
drilling fluid is fed to a tank where the solids settle out
and are removed by means of a screw. The liquid flows
over a series of baffles and is ultimately supplied 1o 2
drill string.
According to the present invention there is provided
a water management system comprising a first water
distribution system having a waste water outlet connect- -
ed 1o an inlet of a settling chamber, the settling chamber
having an overflow to a discharge chamber; and means
associated with the lower part of the settling chamber
for removing heavier than water contaminants there-
from; the discharge chamber having an outlet; charac-
terised in that the outlet is connected to a storage tank
for supplying cleansed water from the first distribution
system to a second water distribution system; andin that
the means for removing the contaminants is a fluidising
unit comprising a supply duct which is arranged to be
fed with water under pressure, and a discharge duct
within the supply duct for the discharge of a slurry of the
contaminants from the settling chamber.
This waste water management system is capable
of coliecting and cleaning water from, for example,
baths, handbasins and showers, and distributing the
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duct 30 and creates a region of |ow pressure which as-
thle fluidising unit. A nodified systemis shown in Figs.
di fference between this systemand that described with r feren?restmyl:
and 2 is that a unitary tank 45 contains all the el enent{s P8 t-fre"frof-di-mg:-
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tank 3 as well as the hydrocyclone 4. JThe -ssystem has no cartridge fi1lter
and the chem cal dosing unit 6 is nmounted directly to the side of the tank

45.

cleansed water to, for example, W.C.s and urinals. This
provides a considerable reduction in overall water con-
sumption.

The fluidising unit allows the settling chamber to be
automatically cleaned without any moving pump parts
coming into contact with the contaminants and without
interrupting the operating of the water management sys-
tem. Preferably the discharge duct projects beyond the
outlet of the supply duct. The operation of the fluidising
unit is improved when the water ejected from the supply
duct is caused to swirl. The supply duct of the fluidising
unit can be fed with a fresh supply of water from outside
the water management system. However, it is conven-
ient to feed the supply duct of the fluidising unit with wa-
ter from the discharge chamber.

In order to facilitate start up of the fluidising unit, the
discharge duct is preferably provided with an injector
which is arranged to inject liquid to create a low-pres-
Sure region within the discharge duct. The injector is
preferably fed by a bleed off line from the fluidising unit
supply duct. .

The water management system is preferably run by
@ common pump which is arranged both to pump water
from the discharge chamber to the storage tank and to
Pump the water to the supply duct of the fluidising unit

preferably at different times.

The cleansed water being supplied to the second
water distribution system may still contain some con-
taminants, such as soap suds which are lighter than wa-
ter. Therefore, some secondary separation and/or
chemical treatment means may be provided for treating
the water passing from the discharge chamber to the
storage tank. The secondary separation means is pref-
erably a hydrocyclone by means of which lighter than



The exanpl e has various other structural nodifica- tions described bel ow
In addition to the settling chanber 9, discharge chanber "Oggﬁ,_qqc
hydrocycl one 4, the tank 45 contains a drain conpartnment 46 into
di scharge duct 30 fromthe fluidising unit 20 and the ove fd,égg\(ZBB MAY 1997
hydrocycl one 4 | ead. The drain conpartirent- 46 may al - so A lHlerfor-
the overflow fromthe di scharge chanber 10.

water contaminants are discharged from the water
through the hydrocyclone overflow outlet. The hydracy-
clone provides a compact secondary separator which
can be simply driven by the (common) pump, the hydro-
cyclone underflow outlet preferably being connected ta
the storage tank.

The chemical treatment means may comprise
means for adding chlorine. zcid, alkali, scent or colour
to the water. The various chemicals can be added to the
water to make it more suitable for usa in W.C.s and uri-
nals. The water can be chlorinated so that it will not sup-
Port bacteria thereby avoiding the need for further treat-
ment of water in 2 W.C. or urinal such as by means of
sanitised biocks. Altematively the pH level of the water
can be adjustad to assist in the subsequent treatment
of sewage. A coloured die can be added to the water so
that it is readily distinguishable from the potable water
from the first water distribution system.

The settling and discharge chambers may be sep-
arate units connected by a pipe. However, to provide a
Mmore compact unit, the sattling and discharge chambers
are provided in a common tank, and separated by a weir
which forms the overfiow.

Further modifications to the water manaaement
System may include a rain water collection system hav-
INg 2n outlet connected to the settling chamber, and/or
a heat exchanger for recovering waste heat from water
from the first distribution system. The former is particu-
larly useful in, for example, factories and offices where
th_e water in the first water distribution system is other-
wise limited, while the latter is particularly useful in, for
@xample, hospitals and hotels where a It of hot water
IS used in the first water distribution system.



The fluidising unit 20 will be manufactured sepa- rately agnd-tocated within _
th'e settling chanber 9. There may be a renovable portion (neiEPEROBMENTS
bottom of the settling chanber allow ng easy access if th Ebot- %w f .
chanmber or the fluidising unit becomes bl ocked. The tank Date :covereu by’ a
lid 47. This is provided wth comuni cate en channel s whi ch=ceosruai-cata-—w
channels in the tank 45 to link the elenents of the sys-

The waste water management systems described
above can be supplied as a set of separate intercon-
nectable components. This may be sufficient in larqer
buildings where space is readily available, for exam?:!e
alongside an air conditioning system or in a bailer room.
However, for domestic applications a compact unitis de-
sirable. In this case, the water management system may
be supplied as a unitary tank being formed of a plastic
material and being divided by partitions into compart-
ments, a first compartment providing the settling cham-
ber, a second compartment providing the discharge
chamber, the weir being formed by a upper edge of one
of the partitions separating the first and second com-
partments; a third compartment containing the hydrocy-
clone; and a fourth compartment providing a drain and
having a contaminant outlet at its lower part, the dis-
charge duct from the fluidising unit discharging into the
drain compariment and the overflow outlet from the
hydrocyclone discharging into the drain compartment;
and the pump being mounted to the tank. Such a unit
can be made sufficiently compact that it can be fitted
under a2 kitchen sink.

Two examples of a water management systems
constructed in accordance with the present invention
will now be described with reference to the accompany-
ing drawings in which:

Fig. 1 shows diagrammatically how the water man-
agement system is installed in 2 building;

Fig. 2 is a diagrammatic overview of the water man-
agement system; :

Fig. 3 is an exploded perspective view of a unitary
tank used with a second example of the water man-
agement system; and |

Fig. 4 shows diagrammatically the unitary tank of
Fig. 3.



temas shown in Fig. 4. The lid 47 is further provided with a rib 48 for _
| ocati on of a notor 49 which drives the punp 28. A commilﬁgﬁi&ﬁgk.{esaggts
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provi ded for the spindle of the notor 49 to the punp 28. {[This ensures
the notor 49 is kept away fromthe wet areas. REPLACE o SHEEMAY
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As shown in Fig 1, a first water distribution system
1 consisting of baths, basins and showers is fed with
water from a conventional mains water storage tank 2
and drains into a holding tank 3 in which it undergoes
an initial separation to remove heavier than water con-
taminants in @ manner described below. The cleansed
liquid is then pumped, via a secondary cleansing stage
consisting of a hydrocyclone 4 and a cartridge filter 5,
and a chemical dosing unit 6 to a roof tank 7. The water
is stored in the roof tank 7 before being distributed to a
second water distribution system 8 consisting of W.C.s

which have conventional outlets into an underground
drain. '

The water management system is shown in greater
detail in Fig. 2.
The holding tank 3 is divided into a settling chamber
9 and a discharge chamber 10 by an intemnal wall 11
which has an upper edge providing a weir 12. A screen
12A covers the weir to trap solids which have not settied
out of the liquid during periods of high flow. An inlet 13
is provided into the settiing chamber for the water from
the first water distribution system 1. This flow of water
is controlled by an inlet valve 14.
A heat exchanger 15 is provided for the recovery of
heat from the water in the first water distribution system.
A rain water collection system 16 comprising a sys-
lem of gutters has an outlet which leads to the infet 13
Via a trap 17, and a separate outlet 18 below the heat
exchanger 15 so that the heat exchanger can be by-
Passed by the rain water.
the lgvpclmion of the settling che?mber 9 extends below
well 19“3‘ of the--rest of the holdlng tank 3.to provide a
tied oy °1f heavier than water partlf:les whnch have-set-
for the °e t_he'water. Inthewell 18 isa fluidising unit 20
ribzdr:)d‘c removgl of the heavy contaminants as
Eflow. The discharge chamber 10 has an out-
= On which is fitted a strainer 22 providing an addi- .

-
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at e2. ’ A - 10 - The inlet 13 enters throughthe. side-af—the

t ank 45 and nmay be a downwardly directed bent pipe. This REPUACEBMERNTBHERE

wat er has sufficient retention tine in the settling chanb 0 faor WWW
contam nants to settle out so that they are not still entrippag LQ] L=,
wat er when it flows over the weir 12. Theg tank 45 can be '

the capacity of

tional means of separating out solid contaminants. The
outlet flow is controlled by an outlet valve 23. A water
level detector 24 is provided in the discharge chamber
10 and detects the presence of water at upper and lower
levels. The discharge chamber 10 has an overflow outlet
25, the flow through which is controlied by an overflow
valve 26.

The fluidising unit 20 is of the general kind de-
scribed in our earlier US-A-4978251, 4952099 and
4982006. The unit 20 comprises a liquid supply duct 27
which receives water from the outlet 21 of the discharge
chamber 10, the flow of which is driven by a pump 28
and controlled by a liquid supply duct valve 29. A dis-
charge duct 30 is provided, the end of which is within
the liquid supply duct 27, and has an inlet 31 which
projects beyond the outlet 32 of the liquid supply duct
27. The discharge duct 30 leads to a drain 33 via a dis-
charge valve 34. The water leaving the outlet 32 of the
liquid supply duct 27 can be caused to swirl, either by
the liquid supply duct having a tangential entry into a
chamber above the outlet 32, or by helical vanes in the
end of the liquid supply duct. |

A jet pump in the form of an injector which injects
water into the discharge duct 30 is fed by a bleed off line
27a leading from the liquid supply duct 27.

The outlet 21 from the discharge chamber 10 of the
holding tank 3 leads to a secondary separation phase
in.the form of a liquid/liquid hydrocyclone 4 and a car-
tridge filter 5.

The parameters of the hydrocyclone 4 are such that
contaminants which are lighter than water are dis-
charged through the overflow 35 to the drain 33 through
hydrocycione overflow valve 36. The screen covering
the weir 12 may be sized so that any solid contaminants




t he sys'tem can be increased sinply by increasing the size of the discharge

chamber 10 as shown by dotted lines in Fig. 3. This |eave ;{W{%%
noul di ng section incorporating the settling chanber 9, drainc t

46 and hydrocycl one 4 unchanged for all ap- plications. | &ﬁ‘gQSSanﬂ 1097
punp 28 can be upgraded. Such a unit can e readily installed EEGUTETHE """

only a source of power for the punp 28 and three connections, one for the
inlet fromthe first water distribution system

passing through it are small encugh to be rejected by
the hydrocyclone. The cleansed liquid is discharged
through the underflow 37 and is fed to the cartridge filter
S under the control of hydrocylone underflow vaive 38.

The outlet of the cartridge filter 5 leads to a chemical
dosing unit 6 and is controlled by a filter outlet valve 39.
A pressure detector 40 measures the pressure drop
across the cartridge filter 5 and indicates when the car-
tridge filter needs cleaning.

The outlet of the chemical dosing unit € leads to a
roof tank 7 where the water is stored ready for use in
the second water distribution system 8. The water from
the discharge chamber 10 is pumped through the sec-
ondary separation phase and the chemical dosing unit
6 to the roof tank 7 by the pump 28. The roof tank 7 has
an overflow outlet 41 and a water level detector 42. A
back-up supply 43 of mains water leads to the roof tank
7 and is controlled by a back-up valve 44. To prevent
craoss contamination between the supplies, it is neces-
sary to prevent water flowing from the roof tank 7 to the
back-up supply 43 of mains water. This can be achieved
either by means of.an air gap, or by making the back-
up valve 44 a non-return or flap valve which aliows flow
from the back-up supply 43 to the roof tank 7, but not in

the opposite direction. _

A control system receives signals from the pump
28, the level detectors 24, 42 in the discharge chamber
10 and the roof tank 7, and outputs signals to control the
operation of the valves as described below.

In normal operation, the inlet 14, outlet 23, hydro-
cyclone overflow 36, hydrocycione underflow 38 and fil-
ter outlet 39 vaives are open, and the overflow 26, liquid
supply duct 29, discharge 34 and back-up 44 valves are
closed. Contaminated water is fed into the settling
chamber 9 where solid contaminants settle out into the
trap 19. The water, which is generally free of heavy con-
taminants, flows over the weir 12 and into the discharge
chamber 10. Any larger solids which have not settled,



1. a second for a drain 51 leading fromthe drain com par ;
third for the outlet to the roof tank 7. The unit is desi Qn@EPMﬁEMEBmHEET

- enough to fit under a kitchen sink. It is predicted that, in azt pﬁﬁ"
househol d, this sys- temwill reduce water consunption by 33 éBQ?
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for example, during periods of high flow, are prevented
from crossing the weir 12 by the screen 12A and even-
tually settle when flow recedes. On operation of the
pump 28, water is fed from the holding tank 3 via the
hydrocycione 4, filter 5 and chemical dosing unit 6 to the
roof tank 7.

The level of water in the discharge chamber 10 is
controlled so that it remains between the upper and low-
er levels detected by the level detector 24. If the level
detector 42 in the roof tank 7 detects that the level in the
roof tank has fallen below an acceptable level, then
back-up valve 44 is opened and the roof tank 7 is filled
with water from the back-up supply 43. If both level de-
tectors 24, 42 detect that the discharge chamber 10 and
the roof tank 7 are at their maximum levels, then the
overflow valve 26 is opened to allow excess water 1o
drain from the discharge chamber.

If the failure of the pump 28 is detected, the dis-
charge 34 and hydrocyclone overflow 36 valves are
closed and the overflow 26 and back-up 44 valves are
open. Thus any surplus liquid in the discharge chamber
10 is drained to the sewer and the roof tank 7 is fed with
water from the back-up supply 43.

The fluidising unit 20 is automatically triggered after
the pump 28 has run for a given number of aggregate
cycles, revolutions or hours emptying the discharge
tank. At this time, the inlet 14, outlet 23, overflow 26 and
hydrocyclone overflow 36 valves are closed and the lig-
uid supply duct 29 and discharge 34 valves are opened.
A weir valve (not shown) may be used to close the weir,
thereby sealing the settling chamber 9 so that the pres-
sure can be increased to generate sufficient head to
drive the fluidising unit 20. This is unnecessary if there
is already sufficient head in the settling chamber 9 or if
the jet pump is provided. Water is then pumped from the
discharge chamber 10 by the pump 28 to the liquid sup-
ply duct 27 of the fluidising unit. This water is caused to
swirl as it leaves the outlet 32 of the liquid supply duct



Cains 1. ‘A water managenent systemconprising a first wa- ter distribution
system (1) having a waste water out- |et connected to a£ el -
settling chanber (9), the settling chanber having an ov r#é&h@%ﬁ@ﬁﬁtﬁﬂéFT
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di scharge chanber (1 0); and nmeans (20) associat- ed w tih.theyl t d
the settling chanber for renoving heavieg £han water corit W%fﬁ)whm
frorn the di scharge chanber having an outlet (21);

27, thereby fluidising the heavy contaminants in the trap :
19 forming a slurry of contaminants which are forced into -
the discharge duct 30 and hence to the drain 33. Simul-
taneously water is supplied through the bleed off line
27A to the jet pump. This is injected into the discharge
duct 30 and creates a region of low pressure which as-
sists in starting up the fluidising unit.

A modified system is shown in Figs. 3 and 4. The
main difference between this system and that described
with reference to Figs 1 and 2 is that a unitary tank 45
contains all the elements of the holding tank 3 as well
as the hydrocyclone 4. The system has no cartridge filter
and the chemical dosing unit 6 is mounted directly to the
side of the tank 45,

The example has various other structural modifica-
tions described below.

In addition to the settling chamber 8, discharge
chamber 10 and hydrocycione 4, the tank 45 contains
a drain compartment 48 into which the discharge duct
30 from the fluidising unit 20 and the overflow 35 of the
hydrocyclone 4 lead. The drain compartment 46 may al-
so have an inlet for the overflow from the discharge
chamber 10.

The fluidising unit 20 will be manutactured sepa-
rately and located within the settling chamber 9. There
may be a removable portion (not shown) in the bottom
of the settling chamber allowing easy access if the bot-
tom of the chamber or the fluidising unit becomes
blocked.

The tank 45 is covered by a lid 47. This is provided
with communication channels which communicate with
channels in the tank 45 to link the elements of the sys-
tem as shown in Fig. 4. The lid 47 is further provided
with 2 rib 48 for location of a motor 49 which drives the
Pump 28. A communicating hole 50 is provided for the
spindle of the motor 49 to the pump 28. This ensures
that the motor 49 is kept away from the wet areas.




charact'erised i'n that the outlet is connected to a storage_tank (7) for

"suppl ying cl eansed water fromthe first distribution systéd
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wat er distribution system(8); and in that the nmeans for 1
contam nants is a fluidising unit (20) conprising a supply Q&EQ siﬁy yeoxh
is arranged to be fed with water under-pjgssure, and a disichargs dUc (307

within the supply duct for the discharge of a slurry O the contam nants
fromthe settling cham
Tne inlet 13 enters through the side of the tank 45
and may be a downwardly directed bent pipe. This en-
sures that the water has sufficient retention time in the

_ settling chamber S for the heavy contaminants to settle
out so that they are nat still entrained in the water when
it flows over the weir 12.

The tank 45 can be modular so that the capacity of
the system can be increased simply by increasing the
size of the discharge chamber 10 as shown by dotted
lines in Fig. 3. This leaves the complicated moulding
section incorparating the settling chamber 8, drain com-
partment 48 and hydrocyclone 4 unchanged for all ap-
plications. If necessary, the pump 26 can be upgraded.
Such a unit can be readily installed requiring only a
source of power for the pump 28 and three connections,
one for the inlet from the first water distribution system
1. 2 second for a drain 51 leading from the drain com-
partment 45, .and a third for the outlet to the roof tank 7.
The unit is designed to be small enough to fit under a
kitchen sink. '

It is predicted that, in a typical housenold, this sys-
tem will reduce water consumption by 36%.



f__l on\

ber. 2. A system according to claim1, wherein the dis- cha

fo’craim 1 1 ANBIHVHRNRTINE: ey e T o the s Lﬁ%”ﬁ%ﬁ

is caused td s . *A system according to any one of the rﬁ%@e@hﬁm@ki

e mm et

clainms, wherein the d| scharge duct (3Q) jihs-_provided
Claims

1. A water management system comprising a first wa-
ter distribution system (1) having a waste water out-

let connected to an inlet of a settling chamber (9),
the settling chamber having an overflow (12) to a
discharge chamber (10): and means (20) associat-
ed with the lower part of the sattling chamber for
removing heavier than water contaminants there-
from; the discharge chamber having an outlet (21);
characterised in that the outlet is connected to a
.storage tank (7) for supplying cleansed water from
the first distribution system (1) to a second water
distribution system (8); and in that the means for
removing the contaminants is a fluidising unit (20)
comprising a supply duct (27) which is arranged to
be fed with water under prassure, and a discharge
duct (30) within the supply duct for the discharge of

a slurry of the contaminants from the sattling cham-
ber.

2. A system according to claim 1, wherein the dis-
charge duct (30) projects beyond the outlet of the
supply duct (27).

-3. A system according to claim 1 or claim 2, wherein
the water ejected from the supply duct (27) is
caused to swirl.

4. A system according to any one of the preceding
claims, wherein the discharge duct (30) is provided
with an injector which is arranged to inject liquid to
create a low-prassure region within the discharge
duct.

§. A system according to any one of the preceding
claims, wherain the supply duct (27) of the fluidising
~ unit (20) is arranged to be fed with water from the

discharge chamber (10).
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one of the pfe(,fedang clainms, wherein the supply duct (27) of] the
unit (20) is arranged to be fed with water fromthe di schar {ePai¢

10.

11.

12.
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A system according to claim 5, wherein a common
pump (28) is arranged both to pump water from the
discharge chamber (10) to the storage tank (7) and
to pump the water to the supptly duct (27) of the flu-
idising unit (20).

A system according to any ane of the precading
claims, wherein secondary separation and/or
chemical treatment means (4,5) are provided for
treating the water passing from the outlet (21) of the

discharge chamber (10) to the storage tank (7).

A system according to claim 7, wherein the second-
ary separation means comprises a hydrocyclone (4)
by means of which lighter than water contaminants
are discharged from the water through the hydrocy-
clone overflow (35).

A system according to any one of the preceding
claims, in which the settling (9} and discharge (10)
chambers are provided in 2 common tank (3), and

separated by a weir (12) which forms the overflow.

A system according to claim 7, wherein the chemi-
cal treatment means (5) comprises means for add-
ing chlorine, acid, alkali, scent or colourtathe water,

A system according to any one of the preceding
claims, further comprising a rainwater coliection
system (18) having an outlet {18) connected to the
settling chamber ().

A system according to any one of the preceding
claims, further comprising a heat exchanger (15) for
recovering waste heat from water from the first dis-
tribution system (1).



- 12 -° 6. A system according to claim 5, wherein a commong. (28) is

arranged bot h-to pu \\tmthe di scharge chanber (1 ')Rggq ACER S
tank (7) and -t m\&“ EINJC?%FIQ

] i 0 the supply duct (27) at|fthe flu- [
unit (20). 7. X\ «cot di'ng to any one of the precedy ngciabridAY
wherein secondary separation and/or - 13 - ———

13. Asystem according to claims 6, 8 and 9, the system
further comprising a tank (45) being formed of plas-
tic material and being divided by partiticns into cem-
partments, a first compariment providing the set-
tling chamber (9), a second compartment providing
the discharge chambper (10), the weir (12) being
formed by an upper edge of one of the partitions
separating the first and second comparntments; a
third compartment containing the hydrocyclone (4);
and a fourth compartment (46) providinga drainand -
having a contaminant outlet at its lower part, the dis-
charge duct (30) from the fluidising unit (20) dis-
charging into the drain compartment (46) and the
overflow outlet (35) from the hydrocyclone dis-
charging into the drain compartment; and the pump
(49) being mounted to the tank.
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treatnment neans (4,5) are provided for treating
fromthe outlet (21) of the discharge chanber (10) to the
8. A systemaccording to claim?7, wherein the second- ary
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settlihg chanber (9). 12. A system according to any on
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further conprising a tank (45) being fornmed of plas- tj ' L ng
divided by partitions into com partnments, a first conpREPKACEMENT\SHEETJ
the set- tling chanmber (9), a second conpartnment provi{di ng thg glww
chanber (10), the weir (12) being fornmed by an upper qd@eteo.f.... e 0T
partitions separating the first and segond conpart nentss; i =
conpartnent containing the hydrocyclone (4); and a fourth conpartnent (46)
providing a drain and

FIGURE 4



having a contam nant outlet at its |ower part, the dis-_charge duct (3Q)

fromthe fluidising unit (20) dis- charging into the drhi EMENTESH e T4 €
and the overflow outlet (35) fromthe hydrocycl one di s-ac'ilta% ngélnto t he
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drain conpartnent; and the punp (49) being nounted to tjekan®. 5. FEB.1998..

WATER MANAGEMENY SYSTEM
ABSTRACT

A water management system for cleansing water from
baths, showers and hand basins and supplying the cleansed
water to W.C.s. The water management system has a settling
chamber (9) with an overflow to a discharge chamber (10).
Associated with the lower part of the settling chamber (9)

\_/ is a means such as a fluidising unit (20) for removing the
heavier than water contaminants which have settled out in
the settling chamber (9). A separator such as a
hydrocyclone (4) may additionally be provided to remove

contaminants which are lighter than water from the water.
FPIGURE 2



