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(54) WATER TREATMENT SYSTEM; METHOD FOR CONTROLLING A WATER TEMPERATURE

AND PROCESSOR

(57)  Awatertreatment system comprising a cold wa-
ter feed line (106) and a hot water feed line (104) coupled
to a mixing valve (108), wherein the mixing valve (108)
comprises an output which is coupled to a treatment out-
let (114) via a mixed water feed line (124, 126). An elec-
tronically operated mixed water valve (118) is included
in the mixed water feed line (124, 126). In addition to the
mixed water feed line (126) a cold water bypass line (115)
is coupling the cold water feed line (106) to the treatment
outlet (114) via an electronically operated cold water
valve (116) included in the cold water bypass line (115).
A controller (102) is coupled to the mixed water valve
(118) and the cold water valve (116) and is configured
to operate the mixed water valve (118) and/or the cold
water valve (116) to change the water temperature at the
treatmentoutlet (114) according to a water treatment pro-
cedure. One advantage of the invention is that a user is
enabled to easily set a relaxing warm temperature with
the mixing valve, while being able to activate an auto-
mated water treatment procedure using the electronically
operated valves.
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Description

[0001] The invention relates to a water treatment sys-
tem comprising a cold water feed line, and a hot water
feed line coupled to a mixing valve, wherein the mixing
valve comprises an output whichis coupled to a treatment
outlet via a mixed water feed line.

[0002] The invention also relates to a method for con-
trolling a water temperature at a treatment outlet. Fur-
thermore the invention relates to a processor.

[0003] A treatment with different water temperatures
may be useful to achieve certain effects on a user. For
example, hot water dilates blood vessels, increasing
blood flow to the skin and muscles. This improves circu-
lation and the immune system. Waste products may be
effectively removed, while nutrients and oxygen are car-
ried around the body. Cold water stimulates the blood
vessels near the skin surface to constrict, sending blood
away from the skin and towards the internal organs, im-
proving their functioning and reducing inflammation. An
existing treatment method with different water tempera-
tures is known as contrast bath therapy.

[0004] EP 0581 192 B1 generally relates to a shower
shifter for a sanitary fitting having a water inlet, two water
outlets, whereof one leads to a shower, and a valve el-
ement which, as a function of the position, closes one of
the two water outlets.

[0005] Theobjectofthe presentinvention is to facilitate
a user-friendly water treatment with an appliance that is
suitable for use in a bath, shower or healthcare environ-
ment.

[0006] This object is achieved by a water treatment
system comprising a cold water feed line and a hot water
feed line coupled to a mixing valve, wherein the mixing
valve comprises an output whichis coupled to a treatment
outlet via a mixed water feed line, wherein an electroni-
cally operated mixed water valve is included in the mixed
water feed line. In addition to the mixed water feed line
a cold water bypass line is coupling the cold water feed
line to the treatment outlet via an electronically operated
cold water valve included in the cold water bypass line.
Furthermore, a controller is coupled to the mixed water
valve and the cold water valve. The controller is config-
ured to operate the mixed water valve and/or the cold
water valve to change the water temperature at the treat-
ment outlet according to a water treatment procedure.
[0007] One advantage of the invention is that a user is
enabled to easily set a relaxing warm temperature with
the mixing valve, while being able to activate an auto-
mated water treatment procedure using the electronically
operated valves. These valves allow to supply from time
to time cold water to a water treatment outlet, like e.g. a
hand shower.

[0008] The mixing valve may be any of the commonly
known types like a single-lever mixer or a thermostatic
mixer. This facilitates hydrotherapy applications that in-
volve changing predetermined water temperatures of a
water treatment outlet.
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[0009] In a further aspect of the present invention the
mixed water feed line includes a diverter valve arranged
upstream of the mixed water valve, wherein the diverter
valve is configured to divert mixed water to the water
treatment outlet via the mixed water valve or to another
outlet. This allows that a user is enabled to easily switch
the water flow between the treatment outlet and any al-
ternative outlet like e.g. a head shower or bathtub outlet
by using the diverter valve, while an unwanted impact of
cold water through the alternative outlet can be prevented
or at least be reduced. The invention facilitates the use
of water treatment outlets using varying water tempera-
tures for water treatment such as hydrotherapy together
with a diverter valve in home, healthcare and/or spa ap-
pliances.

[0010] In a further aspect of the present invention the
controlleris coupled with atleastone sensor that provides
data representing a valve position of the diverter valve,
and that the controller is configured to operate the mixed
water valve and/or the cold water valve depending on
the position of the diverter valve. Itbecomes thus possible
to prevent or reduce an undesired cold water impact on
the user through the water treatment outlet when the po-
sition of the diverter valve is changed, namely the treat-
ment outlet or an alternative outlet is chosen. The sensor
data can also be used to activate e.g. cold water output
only from the water treatment outlet while the alternative
outlet at the same time provides normal mixed water out-
put. In general, one may think of various activation pro-
cedures for the electronically actuated valves depending
on the sensor data. The sensor may acquire the valve
position directly e.g. by a magnetic sensor or indirectly
e.g. by a flow sensor in at least one of the lines down-
stream of the diverter valve.

[0011] Inafurther embodiment the controller is config-
ured to initiate the water treatment procedure only if the
valve position of the diverter valve allows providing mixed
water to the treatment outlet. Thus a correct functioning
of the water treatment procedure may be ensured. Fur-
thermore, this prevents a user from a cold water shock
from an alternative outlet.

[0012] In a variant of this embodiment the controller is
configured to interrupt the water treatment procedure if
the position of the diverter valve is changed. Thereby it
is possible to prevent that a user of the water treatment
outlet receives a cold water shock when the position of
diverter valve is accidently changed during a water treat-
ment procedure.

[0013] In one embodiment the cold water valve and
the mixed water valve are bi-stable valves. Such use of
bi-stable valves may be advantageous for rapidly and
effectively changing the water temperature at the treat-
ment outlet.

[0014] In another aspect the controller is configured to
operate the cold water valve and the mixed water valve
in alternate positions when a water treatment procedure
is being performed. The user-perception of the water
treatment procedure may thus be enhanced. Further-
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more, the cold water valve and the mixed water valve
may be realized as one common 3/2-valve such that only
one actuator is needed.

[0015] In yet a further aspect the controller is config-
ured to close the cold water valve if no water treatment
procedure is being performed. This facilitates the use of
the water treatment outlet as a water outlet without a
particular water treatment procedure. The versatility of
use may be improved. In particular, the cold water valve
is closed by default such that no electrical power is need
to keep the cold water valve closed.

[0016] The object of the present invention is also
achieved by a method for controlling a water temperature
at a treatment outlet, wherein water is provided to the
treatment outlet through a first water feed line with a first
water temperature and through a second water feed line
with a second water temperature, wherein at least one
valve in the first water feed line and at least one valve in
the second water feed line are operated to change the
water temperature at the treatment outlet according to a
water treatment procedure, wherein the position of at
least one diverter valve having an output to the first water
feed line is monitored, and wherein the water treatment
procedure is only initiated if the diverter valve is set to a
position in which water provided by the diverter valve is
directed to the first water feed line. Advantages of the
method can be at least partially derived by analogy from
the advantages of the system.

[0017] In one embodiment of the method the water
treatment procedure is interrupted if the diverter valve is
set to a position in which water provided by the diverter
valve is not directed to the first water feed line. Thereby
an undesired impact perceived by the user receiving the
water treatment may be prevented or mitigated.

[0018] In afurther embodimentthe valve in the second
water feed line is closed if no water treatment procedure
is being performed. This enhances the use possibilities
of the treatment outlet.

[0019] In an advantageous embodiment the position
of the valve in the first water feed line and the position of
the valve in the second water feed line are switched al-
ternatingly when a water treatment procedure is being
performed. Thus different water temperatures suitable
for a hydrotherapy treatment can be made available at
the treatment outlet in a favorable manner.

[0020] In afurther embodiment the first water feed line
is a mixed water feed line and the second water feed line
is a cold water feed line.

[0021] The objectis also achieved by a processor con-
figured to execute computer-program instructions ac-
cording to the aforementioned method or one of its em-
bodiments.

[0022] These and other objects, features and advan-
tages of the present invention will be better understood
when consideration is given to the following description
in connection with the accompanying schematic draw-
ings wherein:
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Figure 1  illustrates a system for water treatment;

Figure 2 illustrates, in a flowchart format, a sequence
for water temperature control;

Figure 3 illustrates, in a flowchart format, a sequence
for a water treatment procedure;

Figure 4 illustrates, in a flowchart format, a sequence
for a water treatment session;

Figure 5 illustrates, in a flowchart format, a safety se-
quence;

Figure 6 illustrates, in a flowchart format, a treatment

sequence.

[0023] As required, detailed embodiments of the
present invention are disclosed herein. However, it is to
be understood that the disclosed embodiments are mere-
ly exemplary of the invention that may be embodied in
various and alternative forms. The figures are provided
forillustrative purpose. Therefore the figures may be sim-
plified in certain aspects and are not necessarily to scale.
Specific structural and functional details disclosed herein
are not to be interpreted as limiting, but merely as a rep-
resentative basis for teaching one skilled in the art to
variously employ the present invention.

[0024] Figure 1 illustrates an example of a water treat-
ment system 100 comprising a hot water feed line 104,
a cold water feed line 106 and a mixing valve 108. The
output of the hot water feed line 104 is coupled to the
mixing valve 108. The cold water feed line 106 is split
and has two outputs. A first output of the cold water feed
line 106 is coupled to the mixing valve 108. A second
output of the cold water feed line 106 is coupled to a
treatment outlet 114 via a cold water bypass line 115.
[0025] The illustrated mixing valve 108 is a three-way
valve for receiving water from both the hot water feed
line 104 and from the cold waterfeed line 106. The mixing
valve 108 has an output to a mixed water line segment
124. The mixing valve 108 allows blending the received
hot water and cold water to provide mixed water at its
output. Mixed water with a mixed temperature is provided
from the output of the mixing valve 108 to the mixed water
line segment 124. Mixed water is water for which the
temperature could be adjusted by varying the portions of
water from the hot water feed line 104 and the cold water
feed line 106. As non-limiting examples, a mixing valve
108 may be a manual mixing valve, a pressure compen-
sating mixing valve or a thermostatic mixing valve. The
mixing valve 108 may be manually and/or automatically
operated.

[0026] The mixed water line segment 124 has an out-
put to a diverter valve 110. In some embodiment and as
illustrated in Figure 1, the diverter valve 110 may be a
mechanical valve that is manually operated. The illus-
trated diverter valve 110 is a three-way valve with two
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outputs and one input for receiving water from mixed wa-
ter line segment 124. The diverter valve 110 allows con-
trolling the direction of the water received at its input to
its outputs. In the given example a first output of the di-
verter valve 110 provides water to a first outlet 112. A
second output of the diverter valve 110 provides water
to a mixed water feed line 126. The output of the mixed
water feed line 126 is coupled to a treatment outlet 114.
[0027] The first outlet 112 may include without being
limited to a spout, a bath filler or a shower head. In some
exemplary embodiments the treatment outlet 114 may
be a treatment device, for example but not limited to a
hand shower, a mounted shower, an arrangement of one
orseveralnozzles, e.g. the nozzles of a tub or the nozzles
of a shower arrangement.

[0028] The water treatment system 100 further com-
prises a controller 102, preferably a microcontroller. In
one embodimentcommands may be sentto the controller
102 via a user-interface. The link between the controller
102 and the user-interface may be wireless or wired. One
or more elements of a user-interface associated with the
controller 102 may include (without being limited to) one
or more of a touch pad, a push-button, a control dial, a
keyboard, a touch screen, a LED display.

[0029] Thetreatmentoutlet114 may receive inputfrom
both the cold water feed line 106 and from the mixed
water feed line 126. The cold water feed line 106 is split
to allow providing cold water to the mixing valve 108 and
to the treatment outlet 114. A cold water valve 116 is
inserted in the section of the cold water feed line 106 that
provides water to the treatment outlet 114. A mixed water
valve 118 is inserted in the mixed water feed line 126
that provides water to the treatment outlet 114. The cold
water valve 116 and the mixed water valve 118 are elec-
tro-mechanically operated valves, for example solenoid
valves. In a preferred embodiment the cold water valve
116 and the mixed water valve 118 may be bi-stable
valves. The cold water valve 116 may be operated by
means of an electro-mechanical actuator 120 that is con-
nected to the controller 102. The mixed water valve 118
may be operated by means of an electro-mechanical ac-
tuator 122 that is connected to the controller 102.
[0030] The controller 102 is coupled with the diverter
valve 110 to receive data indicating the position of the
diverter valve 110. As an example, the controller 102 may
be connected to a sensor which is capable to determine
the position of the diverter valve 110. The controller 102
may be configured to monitor the position of the diverter
valve 110 using such sensor. A sensor which is capable
to determine the position of the diverter valve 110 maybe
mechanically integrated within the diverter valve 110.
[0031] In one embodiment the diverter valve 110 may
be a user driven mechanical valve. A manually operable
diverter valve 110 may be perceived by many users as
intuitive and easy to handle.

[0032] In a preferred embodiment the treatment outlet
114 may be hand shower. A hand shower may be han-
dled in a versatile and user-friendly manner both when
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used with a water treatment procedure, i.e. for hydrother-
apy with changing water temperatures, and when used
for showering without a water treatment procedure.
When the treatment outlet 114 is used without a water
treatment procedure, the water temperature at the treat-
mentoutlet 114 is predetermined by the mixing valve 108.
[0033] In one embodiment the controller 102 compris-
es a processor, preferably a micro-processor. The proc-
essor is configured to execute computer-program in-
structions. Such computer-program instructions include
instructions relating to a method for controlling the water
temperature at the treatment outlet 114. The computer-
program instructions may include instructions relating to
one or several water treatment procedures.

[0034] Figures 2 to 6 illustrate non-limiting examples
of sequences for controlling the water temperature at the
treatment outlet 114. A sequence may be programmed
in the format of computer-program instructions. In one
embodiment such sequence may be executed by the
processor of the controller 102. The programming of the
processor may include hardwired computer-program in-
structions and/or computer-program instructions in a
software format.

[0035] Figure 2 refers to anillustrative basic sequence
200 for controlling the water temperature. After the start
202 of this sequence the water treatment system is ini-
tialized 204. During the basic sequence 200 it is repeat-
edly verified if there is a treatment command for a water
treatment procedure 300 as illustrated by the decision
point 206 in the given flowchart. Such treatment com-
mand may for example be induced by means of a user-
interface of the controller 102. If a treatment command
is verified a water treatment procedure 300 is started.
After termination of the water treatment procedure 300
the sequence returns to the decision point 206. If no treat-
ment command is verified it is verified if the cold water
valve 116 is closed as illustrated by the decision point
208. If the cold water valve 116 is closed the sequence
returns to the decision point 206. If the cold water valve
116 is not closed at least one valve operation 210 is per-
formed. The valve operation 210 includes closing the cold
water valve 116. In addition the mixed water valve 118
may be opened to permit the use of the treatment outlet
114 without a water treatment procedure 300 being per-
formed. The sequence then returns to the decision point
206.

[0036] A treatment command that starts a water treat-
ment procedure 300 may for example be induced by user
by wireless means and/or using a keypad and/or push-
button.

[0037] In one non-limiting embodiment the treatment
outlet 114 is a shower head that can be used as a normal
shower when no there is no active treatment command.
When no treatment command is verified a solenoid valve
in the cold water feed line 106 for the treatment outlet
114 is closed and a solenoid valve in the mixed water
feed line 126 for the treatment outlet 114 is opened. In a
variant of this embodiment the solenoid valves are bi-
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stable valves.

[0038] Figure 3 refers to anillustrative basic sequence
310 for a water treatment procedure 300. After the start
302 of the water treatment procedure 300 it is verified if
the treatment command is still valid as illustrated by the
decision point 304. If the treatment command is not valid
the water treatment procedure 300 will skip to its end
308. If the treatment command is valid it is verified, pref-
erably as illustrated by the decision point 306, if the di-
verter valve 110 is set to a position in which its output is
directed to the mixed water feed line 126. If the diverter
valve 110 is set to this position a procedure sequence
400 is started. If the diverter valve 110 is set to another
position the basic sequence 310 will skip to its end 308.
After termination of the procedure sequence 400 the ba-
sic sequence 310 will skip to its end 308.

[0039] When a water treatment procedure 300 is start-
ed it needs to be ensured that the diverter is positioned
in the direction of the treatment outlet 114. In one em-
bodiment this involves the use of a sensor that is con-
nected to one or several mechanical parts of the diverter
valve 110.

[0040] Figure 4 refers to an illustrative main procedure
sequence 400 of a water treatment session. A configu-
ration 404 is performed after the start 402 of the proce-
dure sequence 400. The configuration 404 may include
setting and/or pre-configuring a treatment sequence 600.
This may include a pre-configuration of pulses for the
treatment sequence 600. After the configuration 404 a
safety sequence 500 is performed. If the result of the
safety sequence 500 is that the procedure sequence 400
needs to be interrupted the procedure sequence 400 will
skip to its end 406. If the result of the safety sequence
500 is that there is no need to interrupt the procedure
sequence 400 the treatment sequence 600 is performed.
After termination of the treatment sequence 600 the main
procedure sequence 400 may return to the configuration
404.

[0041] Figure5referstoanillustrative safety sequence
500 for a water treatment procedure. After the start 502
of the safety sequence 500 it is verified if there is a treat-
ment command as illustrated by the decision point 504
and itis verified if the diverter valve 110 is set to a position
in which its output is directed to the mixed water feed line
126 as illustrated by the decision point 506. If both are
positively verified as indicated by the respective flowchart
symbol 508 no interruption is needed and the treatment
sequence 600 is performed. Otherwise as indicated by
the respective flowchart symbol 510 the procedure se-
quence 400 will skip to its end 406 as a result 512 of the
safety sequence 500.

[0042] Figure 6 refers to an illustrative treatment se-
quence 600, which is a sub sequence of the main pro-
cedure sequence 400 of a water treatment session. After
the start 602 of the treatment sequence 600 it may be
validated 604 if the system is ready to perform one or
more treatment sub-sequences 606, 608, 610. If the sys-
tem is not ready the treatment sequence 600 may skip
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toits end 612. Ifthe system is ready atleast one treatment
sub-sequences 606, 608, 610 may be performed. A first
treatment sub-sequence 606 may include a build-up se-
quence. A second treatment sub-sequence 608 may in-
clude a stress sequence. A third treatment sub-sequence
610 may include a swing-off sequence after which the
treatment sequence 600 may skip to its end 614.
[0043] As described in connection with the illustrative
figures 2 to 6 it is ensured that the diverter valve 110 is
set to the appropriate position for water treatment before
a treatment session is initiated. The actual water treat-
ment may start for example by setting the mixed water
valve 118 to its closed position and by setting the cold
water valve 116 to its opened position. After a predefined
pulse time the mixed water valve 118 and the cold water
valve 116 are then set to their respective alternate posi-
tions. The mixed water valve 118 and the cold water valve
116 may then continue to be alternately switched until
the treatment session ends.

[0044] As a non-limiting example with reference to fig-
ures 2, 3 and 5 a treatment command may be invalidated
by a user-interface action and/or by expiry of a timer,
which may be running in the controller 102.

[0045] A concept that summarizes an underlying as-
pect of the invention relates to a water treatment system
comprising a controller 102, a cold water feed line 106,
a mixed water feed line 126, a diverter valve 110 and a
treatment outlet 114, wherein at least one valve is includ-
ed in a water feed line that is coupled to the treatment
outlet 114, wherein the controller is coupled with at least
one sensor that provides data of a position of the diverter
valve 110, and wherein the controller 102 is configured
to operate the atleastone valve thatis included in awater
feed line depending on the position of the diverter valve
110. One advantage of such water treatment system is
that a user may easily switch the water flow from the
treatment outlet 114 to another outlet 112 by using the
diverter valve 110, while an unwanted impact of such use
of the diverter valve 110 on the water treatment 114 can
be effectively prevented or at least mitigated.

Claims

1. A water treatment system comprising
a cold water feed line (106) and a hot water feed line
(104) coupled to a mixing valve (108), wherein the
mixing valve (108) comprises an output which is cou-
pled to a treatment outlet (114) via a mixed water
feed line (124, 126)
characterized in that
an electronically operated mixed water valve (118)
is included in the mixed water feed line (124, 126),
that
in addition to the mixed water feed line (126) a cold
water bypass line (115) is coupling the cold water
feed line (106) to the treatment outlet (114) via an
electronically operated cold water valve (116) includ-
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ed in the cold water bypass line (115), and that
a controller (102)

is coupled to the mixed water valve (118) and
the cold water valve (116) and

is configured to operate the mixed water valve
(118) and/or the cold water valve (116) to
change the water temperature at the treatment
outlet (114) according to a water treatment pro-
cedure.

The water treatment system of claim 1, character-
ized in that the mixed water feed line (124, 126)
includes a diverter valve (110) arranged upstream
of the mixed water valve (118), wherein the diverter
valve (110) is configured to divert mixed water to the
water treatment outlet (114) via the mixed water
valve (118) or to another outlet (112).

The water treatment system of claim 2, character-
ized in that the controller (102) is coupled with at
least one sensor that provides data representing a
valve position of the diverter valve (110), and that
the controller (102) is configured to operate the
mixed water valve (118) and/or the cold water valve
(116) depending on the position of the diverter valve
(110).

The water treatment system of claim 3, character-
ized in that the controller (102) is configured to ini-
tiate the water treatment procedure only if the posi-
tion of the diverter valve (110) allows providing mixed
water to the treatment outlet (114).

The water treatment system of claim 4, character-
ized in that the controller (102) is configured to in-
terrupt the water treatment procedure if the position
of the diverter valve (110) is changed.

The water treatment system of any of claims 3 to 5,
characterized in that the cold water valve (116) and
the mixed water valve (118) are bi-stable valves.

The water treatment system of any of claims 3 or 6,
characterized in that the controller (102) is config-
ured to operate the cold water valve (116) and the
mixed water valve (118) in alternate positions when
a water treatment procedure is being performed.

The water treatment system of any of claims 3 to 7,
characterized in that the controller (102) is config-
ured to close the cold water valve (116) if no water
treatment procedure is being performed.

A method for controlling a water temperature at a
treatment outlet (114),
characterized in that
water is provided to the treatment outlet (114)
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10.

through a first water feed line with a first water tem-
perature and through a second water feed line with
a second water temperature, that

at least one valve in the first water feed line and at
least one valve in the second water feed line are
operated to change the water temperature at the
treatment outlet (114) according to a water treatment
procedure, that

the position of at least one diverter valve (110) having
an output to the first water feed line is monitored,
and that

the water treatment procedure is only initiated if the
diverter valve (110) is set to a position in which water
provided by the diverter valve (110) is directed to the
first water feed line.

A processor configured to execute computer-pro-
gram instructions according to the method of claim 9.
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