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(57) Abstract: The present inventive concept relates to a method for adjusting a water temperature in a water recirculating device.
The method comprises determining a first parameter associated with a first water path; determining a second parameter associated with
a second water path; determining a setting of' a mixing valve arrangement based on the first and second parameter; and adjusting a
water temperature of water output by a water outlet based on the setting of the mixing valve arrangement. The invention also relates
to a water recirculating device configured to adjust a water temperature of water output by a water outlet based on the setting of the
mixing valve arrangement.
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WATER RECIRCULATING DEVICE AND METHOD FOR ADJUSTING A WATER
TEMPERATURE IN A WATER RECIRCULATING DEVICE

Technical field

The inventive concept described herein generally relates to the field of water
use efficiency and, more specifically, to a water recirculating devices and a method
for adjusting a water temperature in a water recirculating device.

Background

In many parts of the world, water is becoming a scarce commodity.
Consequently, systems for purification and recycling of water has found applications
across many fields. Conventional water recirculating devices can be effective, but
are often costly, and requires frequent maintenance and major modifications to
existing water infrastructure. There is therefore a need for improved water
recirculating devices in terms of cost effectiveness, ease of installation and use, and
customizability.

Summary of the invention

It is an object of the present inventive concept to mitigate, alleviate or
eliminate one or more of the above-identified deficiencies in the art and
disadvantages singly or in combination.

According to a first aspect of the inventive concept, these and other objects
are achieved in full, or at least in part, by a method for adjusting a water temperature
in a water recirculating device comprising: a water outlet configured to output water;
a collecting element configured to collect water output from the water outlet; a
discard path configured to discard water from the water recirculating device; a
recirculating path in liquid communication with the collecting element and the water
outlet; an external mixing valve arrangement in liquid communication with the
recirculating path, the external mixing valve arrangement accepting as inputs at least
hot and cold water from a hot and cold water source respectively; a flow path divider
arranged in the recirculating path downstream of the external mixing valve
arrangement, wherein the flow path divider is arranged to divide the recirculating
path into a first water path and a second water path; and a mixing valve arrangement
configured to accept as inputs water from the first and second water path and to
output water to the water outlet; wherein the method comprises: determining a first
parameter associated with the first water path; determining a second parameter
associated with the second water path; determining a setting of the mixing valve
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arrangement based on the first and second parameter; and adjusting a water
temperature of water output by the water outlet based on the setting of the mixing
valve arrangement.

Adjusting the water temperature may comprise adjusting the external mixing
valve arrangement to mix the hot and cold water based on the setting of the mixing
valve arrangement.

Adjusting the water temperature may comprise heating water in the water
recirculating device by a heating arrangement.

At least one of the first and second parameter may be a flow rate of water in
the first and second water path respectively.

At least one of the first and second parameter may be a pressure in the first
and second water path respectively.

According to a second aspect of the inventive concept, these and other
objects are achieved in full, or at least in part, by a water recirculating device
comprising: a water outlet configured to output water; a collecting element for
collecting water output from the water outlet; a discard path configured to discard
water from the water recirculating device; a recirculating path in liquid communication
with the collecting element and the water outlet; an external mixing valve
arrangement in liquid communication with the recirculating path, the external mixing
valve arrangement accepting as inputs at least hot and cold water from a hot and
cold water source respectively; a flow path divider arranged in the recirculating path
downstream of the external mixing valve arrangement, wherein the flow path divider
is arranged to divide the recirculating path into a first water path and a second water
path; a mixing valve arrangement configured to accept as inputs water from the first
and second water path and to output water to the water outlet; a sensor arrangement
configured to determine a first and second parameter associated with the first and
second water path respectively; and a control unit configured to determine a setting
of the mixing valve arrangement based on the first and second parameter; wherein
the water recirculating device is configured to adjust a water temperature of water
output by the water outlet based on the setting of the mixing valve arrangement.

The external mixing valve arrangement may be configured to mix the hot and
cold based on the setting of the mixing valve arrangement in order to adjust the
water temperature of water output by the water outlet.

The water recirculating device may further comprise a heating arrangement
configured to heat water in the water recirculating device based on the setting of the
mixing valve arrangement in order to adjust the water temperature of water output by
the water outlet.
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At least one of the first and second parameter may be a flow rate of water in
the first and second water path respectively, and wherein the sensor arrangement
comprises at least one flow rate sensor.

At least one of the first and second parameter may be a pressure in the first
and second water path respectively, and wherein the sensor arrangement comprises
at least one pressure sensor.

A feature described in relation to one aspect may also be incorporated in
other aspects, and the advantage of the feature is applicable to all aspects in which it
is incorporated.

Other objectives, features and advantages of the present inventive concept
will appear from the following detailed disclosure, from the attached claims as well as
from the drawings.

Generally, all terms used in the claims are to be interpreted according to their
ordinary meaning in the technical field, unless explicitly defined otherwise herein.
Further, the use of terms "first", "second”, and "third", and the like, herein do not
denote any order, quantity, or importance, but rather are used to distinguish one
element from another. All references to "a/an/the [element, device, component,
means, step, etc]" are to be interpreted openly as referring to at least one instance of
said element, device, component, means, step, etc., unless explicitly stated
otherwise. The steps of any method disclosed herein do not have to be performed in
the exact order disclosed, unless explicitly stated.

Brief description of the drawings

The above, as well as additional objects, features and advantages of the
present inventive concept, will be better understood through the following illustrative
and non-limiting detailed description of different embodiments of the present
inventive concept, with reference to the appended drawings, wherein:

FIG. 1 schematically illustrates a water recirculating device.

Detailed description

The present disclosure relates to water recirculating devices. Initially, some
terminology may be defined to provide clarification for the following disclosure.

In general, the inventive concept is based on the realization that a setting of a
mixing valve arrangement may be determined by determining a first and second
parameter of a first and second water path arranged in liquid communication with the
mixing valve arrangement. An advantage of this arrangement is that the water
recirculating device is less dependent on the mixing valve arrangement. Hereby, a
water recirculating device may utilize a wide range of mixing valve arrangements.
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Further, the mixing valve arrangement may provide a user input interface with
respect to a flow rate and/or a temperature of water output by a water outlet of the
water recirculating device. Thus, by determining a setting of the mixing valve
arrangement, it may be possible to determine a desired temperature of water output
by the water recirculating device.

The mixing valve arrangement referred to in the following disclosure is
typically of a single-control type having a single handle or lever so that motion of the
handle or level in a first direction controls the rate of flow, whereas motion of the
handle in a direction perpendicular to the first direction controls the temperature of
water. However, other types of mixing valve arrangements are possible, such as
mixing valve arrangements comprising two rotatable knobs controlling the flow rate
and temperature respectively.

Throughout the present disclosure, reference is made to different paths. Such
paths may be for example pipes for transporting water.

Throughout the present disclosure, references are made to “hot water” and
“cold water”. Hot water may refer to water having a higher temperature than cold
water. Cold water may refer to water having a lower temperature than hot water. It is
to be understood that the quality of hot and cold water with respect to temperature
and contaminants may vary between applications of the water recirculating device,
and between different countries wherein the water recirculating device is located.

Throughout the present disclosure, references are made to features being
arranged “downstream” and/or “upstream” of certain features. The flow direction to
which the terms “downstream” and “upstream” refer should be understood to be a
flow direction from the collecting element to the outlet. In other words, the “stream”
referred to in the terms “downstream” and “upstream” is a stream flowing from the
collecting element to the outlet.

Water collected in the collecting element 104 may hereafter be referred to as
used water. Water treated by a water treatment arrangement may hereafter be
referred to as treated water. Water from a hot or cold water source may hereafter be
referred to as external water.

FIG. 1 illustrates a water recirculating device 100 comprising: a water outlet
102 configured to output water; a collecting element 104 for collecting water output
from the water outlet 102; a discard path 106 configured to discard water from the
water recirculating device 100; a recirculating path 108 in liquid communication with
the collecting element 104 and the water outlet 102; an external mixing valve
arrangement 110 in liquid communication with the recirculating path 108, the external
mixing valve arrangement 110 accepting as inputs at least hot and cold water from a
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hot and cold water source 112, 114 respectively; a flow path divider arranged in the
recirculating path 108 downstream of the external mixing valve arrangement 110,
wherein the flow path divider is arranged to divide the recirculating path 108 into a
first water path 116 and a second water path 118; a mixing valve arrangement 120
configured to accept as inputs water from the first and second water path 116, 118
and to output water to the water outlet 102; a sensor arrangement 122 configured to
determine a first and second parameter associated with the first and second water
path 116, 118 respectively; and a control unit 124 configured to determine a setting
of the mixing valve arrangement 120 based on the first and second parameter;
wherein the water recirculating device 100 is configured to adjust a water
temperature of water output by the water outlet 102 based on the setting of the
mixing valve arrangement 120.

The water recirculating device 100 may be a shower, such as a hair shower
in a hair salon. It can be mentioned that the water recirculating device 100 is
illustrated having one outlet 102. However, the water recirculating device may be
provided with several outlets in liquid communication with the recirculating path 108.

The collecting element may be arranged upstream of a drain.

The external mixing valve arrangement 110 may further accept as input used
water collected by the collecting element 104.

The water recirculating device 100 may comprise a heating arrangement 126
configured to heat water in the water recirculating device 100.

The water recirculating device 100 may recirculate water output by the outlet
102 and collected by the collecting element 103 in the recirculating path 108 and, if
needed, withdraw external water from the hot and cold water source 112, 114.
Hereby, water consumption for e.g. a shower can be decreased. The water
recirculating device may comprise a water treatment arrangement arranged in the
recirculating path 108. The water treatment arrangement is preferable arranged
downstream of the external mixing valve arrangement 110 such that external water
can be treated.

The first and second parameter associated with the first and second water
path 116, 118 may be a flow rate of water in the first and second water path 116, 118
respectively. In this context, the first and second parameter may be determined in
several ways.

For example, the sensor arrangement may comprise a flow rate sensor 122
arranged in each of the first and second water path 116, 118.

It may also be possible to provide one of the first and second water path 116,
118 with a flow rate sensor, and arrange another flow rate sensor downstream
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and/or upstream of the first and second water path 116, 118. Hereby, a flow rate of

water in both the first and second water path 116, 118 can be determined if the sum
of these flows are equal to a flow rate of water downstream and/or upstream of the

first and second water path 116, 118.

It may also be possible to provide one of the first and second water path 116,
118 with a flow rate sensor if the water recirculating device is configured such that a
flow rate of water upstream and/or downstream of the first and second water path
116, 118 is pre-determined and therefore known.

The first and second parameter associated with the first and second water
path 116, 118 may be a pressure in the first and second water path 116, 118
respectively. The sensor arrangement may comprise a pressure sensor arranged in
each of the first and second water path 116, 118.

The control unit 124 may be configured to receive data associated with the
first and second parameter. The control unit may be configured to adjust the external
mixing valve arrangement 110 and/or the heating arrangement 126.

The inventive concept has mainly been described above with reference to a
few embodiments. However, as is readily appreciated by a person skilled in the art,
other embodiments than the ones disclosed above are equally possible within the
scope of the inventive concept, as defined by the appended patent claims.

List of reference signs
100  Water recirculating device
102  Outlet
104  Collecting element
106  Discard path
108  Recirculating path
110  External mixing valve arrangement
112 Hot water source
114 Cold water source
116  First water path
118  Second water path
120  Mixing valve arrangement
122  Sensor arrangement
124 Control unit
126  Heating arrangement
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CLAIMS

1. A method for adjusting a water temperature in a water recirculating device
comprising:

a water outlet configured to output water;

a collecting element configured to collect water output from the water
outlet;

a discard path configured to discard water from the water recirculating
device;

a recirculating path in liquid communication with the collecting element
and the water outlet;

an external mixing valve arrangement in liquid communication with the
recirculating path, the external mixing valve arrangement accepting as inputs at least
hot and cold water from a hot and cold water source respectively;

a flow path divider arranged in the recirculating path downstream of the
external mixing valve arrangement, wherein the flow path divider is arranged to
divide the recirculating path into a first water path and a second water path; and

a mixing valve arrangement configured to accept as inputs water from the
first and second water path and to output water to the water outlet;

wherein the method comprises:

determining a first parameter associated with the first water path;

determining a second parameter associated with the second water path;

determining a setting of the mixing valve arrangement based on the first
and second parameter; and

adjusting a water temperature of water output by the water outlet based
on the setting of the mixing valve arrangement.

2. The method according to claim 1, wherein adjusting the water
temperature comprises adjusting the external mixing valve arrangement to mix the
hot and cold water based on the setting of the mixing valve arrangement.

3. The method according to claim 1 or 2, wherein adjusting the water
temperature comprises heating water in the water recirculating device by a heating
arrangement.

4. The method according to any one of the preceding claims, wherein at
least one of the first and second parameter is a flow rate of water in the first and
second water path respectively.
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5. The method according to any one of the preceding claims, wherein at
least one of the first and second parameter is a pressure in the first and second
water path respectively.

6. A water recirculating device comprising:

a water outlet configured to output water;

a collecting element for collecting water output from the water outlet;

a discard path configured to discard water from the water recirculating
device;

a recirculating path in liquid communication with the collecting element
and the water outlet;

an external mixing valve arrangement in liquid communication with the
recirculating path, the external mixing valve arrangement accepting as inputs at least
hot and cold water from a hot and cold water source respectively;

a flow path divider arranged in the recirculating path downstream of the
external mixing valve arrangement, wherein the flow path divider is arranged to
divide the recirculating path into a first water path and a second water path;

a mixing valve arrangement configured to accept as inputs water from the
first and second water path and to output water to the water outlet;

a sensor arrangement configured to determine a first and second
parameter associated with the first and second water path respectively; and

a control unit configured to determine a setting of the mixing valve
arrangement based on the first and second parameter;

wherein the water recirculating device is configured to adjust a water
temperature of water output by the water outlet based on the setting of the mixing
valve arrangement.

7. The water recirculating device according to claim 6, wherein the external
mixing valve arrangement is configured to mix the hot and cold based on the setting
of the mixing valve arrangement in order to adjust the water temperature of water
output by the water outlet.

8. The water recirculating device according to claim 6 or 7, further
comprising a heating arrangement configured to heat water in the water recirculating
device based on the setting of the mixing valve arrangement in order to adjust the
water temperature of water output by the water outlet.
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9. The water recirculating device according to any one of claims 6 to 8,
wherein at least one of the first and second parameter is a flow rate of water in the
first and second water path respectively, and wherein the sensor arrangement
comprises at least one flow rate sensor.

5 10. The water recirculating device according to any one of claims 6 to 9,
wherein at least one of the first and second parameter is a pressure in the first and
second water path respectively, and wherein the sensor arrangement comprises at
least one pressure sensor.
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