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(54) A method for determining connections in a mixing valve, and a actuator therefor

(57) The present application discloses a method for
automatically determining the connection of inlets of a
mixing valve in view of a low temperature fluid inlet and
a high temperature fluid inlet. The method comprises:
operating, by a motor, an obturator to a first position;
providing, by a temperature sensor, at least a first tem-
perature value to a controller; operating, by the motor,
the obturator to a second position; providing, by the tem-
perature sensor, at least a second temperature value to
the controller; determining, by the controller, a mutual
relationship between at least two of the provided temper-
ature values; and determining, by the controller and
based on the determined mutual relationship, which of
the first inlet and the second inlet being connected to the
low temperature fluid inlet and the high temperature fluid
inlet, respectively. The present application also discloses
an actuator for performing the method, and a system.
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Description

TECHNICAL FIELD

[0001] The present application relates to the field of
heating systems, and in particular to the field of water-
borne heating systems comprising mixing valves and the
configuration thereof.

BACKGROUND OF THE INVENTION

[0002] Mixing valves are well established in the tech-
nical field of waterborne heating systems and serve to
provide a fluid, typically water, at a desired temperature.
[0003] Mixing valves are used for applications for pro-
viding water to a user, such as by water taps and showers.
Mixing valves are also commonly used as part of heating
systems which are based on waterborne heating. Exam-
ples of such heating systems are waterborne floor heat-
ing systems, also known as underfloor heating systems,
and waterborne radiator heating systems. The systems
comprise a heating source, such as a heating boiler or a
heat pump, a mixing valve, pipes for carrying the water,
and heaters, such as radiators.
[0004] The mixing valve has an obturator to control the
relative proportions between fluids which are passed into
the mixing valve through inlets. The obturator may be
automatically operated, by being motorized, or be man-
ually operable. In the mixing valve, the fluids are mixed
with each other, and passed out of the mixing valve
through an outlet.
[0005] The mixed water are circulated in the system
from the outlet of the mixing valve to the one or more
heat dissipating elements, and circulated back partly into
one of the inlets of the mixing valve and partly into the
heater for reheating. The heated water is provided to the
other inlet of the mixing valve, where it is mixed with the
unheated recirculated water. Thus, the system is a closed
heating system where the circulating water is reheated.
[0006] When installing the mixing valve in the heating
system, the two inlets of the mixing valve are thus con-
nected to the reheated fluid inlet and a recirculation fluid
inlet, respectively. The outlet is connected to an outgoing
fluid pipe. Depending on e.g. model or manufacturer, mix-
ing valves are  differently arranged in terms of which inlet
of the mixing valve that is to be connected to which fluid
inlet.
[0007] Thus, when the mixing valve has been installed,
it is often not clear in which direction to operate the ob-
turator in order to obtain a desired increase or decrease
of the temperature in the outgoing water. It is typically
predetermined in which way the obturator should be op-
erated in order to increase or decrease the temperature,
however this may not correspond to the actual result if
the water inlets have been connected in the opposite way
than the predetermined way. A possible reason for an
incorrect installation is that it may not be known at the
time of the installation which incoming water inlet that

corresponds to heated water and directly circulated wa-
ter, respectively, since the water is not running at that
time. Thus, it is not straightforward how to connect the
water inlets to the mixing valve.
[0008] As a result, an incorrect installation leads to an
incorrect indication of the temperature modes. Further,
a temperature set based on an incorrect indication of the
obturator may lead to problems such as damaged floor
material due to overheating in case of an underfloor heat-
ing application..
[0009] Thus, there is a need for an improved method
for the installation of a mixing valve in a heating system,
in particular in terms of configuring the mixing valve. The
configuration should preferably be so simple that it may
be made without prior installation experience.

SUMMARY OF THE INVENTION

[0010] An object of the present invention is to alleviate
the above mentioned drawbacks and problems. A further
object is to provide a method for an improved configura-
tion of a mixing valve, and an actuator thereof, especially
in view of the connections of the inlets of the mixing valve.
[0011] According to a first aspect of the invention, this
and other objects are achieved by a method for automat-
ically determining the connection of a first inlet and a
second inlet of a mixing valve in view of a low temperature
fluid inlet and a high temperature fluid inlet, wherein the
mixing valve further comprises an outlet, and an obturator
arranged to set the mixing valve to allow a fluid flow be-
tween the first and second inlets and the outlet; wherein
the mixing valve is part of a system further comprising:
a motor for operating the obturator; a controller; and a
temperature sensor arranged to sense a temperature of
the fluid in or downstream of the outlet of the mixing valve;
the method comprising: operating, by the motor, the ob-
turator to a first position in  which the second inlet is more
open than the first inlet, thereby allowing a fluid flow be-
tween at least the second inlet and the outlet; providing,
by the temperature sensor, at least a first temperature
value to the controller; operating, by the motor, the ob-
turator to a second position, in which the first inlet is more
open than the second inlet, thereby allowing a fluid flow
between at least the first inlet and the outlet; providing,
by the temperature sensor, at least a second temperature
value to the controller; determining, by the controller, a
mutual relationship between at least two of the provided
temperature values; and determining, by the controller
and based on the determined mutual relationship, which
of the first inlet and the second inlet being connected to
the low temperature fluid inlet and the high temperature
fluid inlet, respectively.
[0012] The high temperature fluid inlet may correspond
to the fluid inlet from the heater and may comprise re-
heated fluid from the system. The low temperature fluid
inlet may correspond to the fluid inlet from the system
comprising directly circulated fluid.
[0013] The purpose of the method is to determine
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which position of the obturator that corresponds to which
fluid inlet. Typically, the two end positions of the obturator
correspond to the first inlet and the second inlet, respec-
tively, being in a fully opened state. By the method, it is
automatically determined which end position of the ob-
turator that correspond to the fully opened state of which
inlet. This is achieved by operating the obturator to two
different positions, in which the inlets are differently pro-
portioned in relation to each other. In the first position the
first inlet is more open than the second inlet, and vice
versa. At this stage of the method, it is not known which
inlet that corresponds to which incoming fluid inlet. By
providing temperature values, by the temperature sen-
sor, at each position, the provided temperature values
correspond substantially to each of the fluid inlets.
[0014] In one embodiment, the step of determining the
mutual relationship comprises determining the mutual
size relationship between the first temperature value and
the second temperature value.
[0015] By determining the mutual size relationship of
the provided temperature values is meant determining
which of the temperature values that is higher than the
other temperature value. It is not necessary to determine
the difference between the temperature values, however
it may be advantageous as will be disclosed later on.
[0016] By the determined mutual size relationship, the
connections between the inlets of the mixing valve and
the incoming fluid inlets are determined. Thereby, it is
also determined which end position of the obturator that
corresponds to which incoming fluid, and in particular to
which temperature magnitude - high or low. In an alter-
native embodiment, a plurality of first temperature values
or a plurality of second temperature values is provided,
the method further comprising generating a temperature
curve over a measuring time based on the provided plu-
rality of first or second temperature values, and wherein
the step of determining the mutual relationship comprises
determining a gradient of the generated temperature
curve. By determining a gradient of the generated tem-
perature curve, it may be determined if the temperature
of the outlet fluid is increasing or decreasing. If the tem-
perature gradient is increasing in a temperature curve, it
may be determined that the inlet which is most open in
the current obturator position, which corresponds to that
temperature curve, is connected to the high temperature
fluid inlet. If the temperature gradient is decreasing, the
corresponding discussion applies, vice versa. Prefera-
bly, both a plurality of first temperature values and a plu-
rality of second temperature values are provided. Thus,
a first temperature curve based on the plurality of first
temperature values and a second temperature curve
based on the plurality of second temperature values may
be generated. A first gradient and a second gradient may
be generated for the first temperature curve and second
temperature curve, respectively. A more accurate meth-
od of determining the connection of the mixing valve may
thus be provided, since two gradients may be utilized for
the determination.

[0017] Thus, a relation between the end positions of
the obturator and the inlets of the mixing valve is not
determined and configured on beforehand, as conven-
tional, but instead after the mixing valve has been con-
nected to the inlets, and independently of which inlet is
connected to which incoming fluid. The installation pro-
cedure may thus be simplified.
[0018] By the automatic determination, utilizing a mo-
tor and a controller, the installation may be performed
without any required interaction with the user, and further
without any specific knowledge of the user. Thus, the
method is both user-friendly and time-efficient. It is also
less prone to human error during commissioning.
[0019] In order to determine whether heating of fluid in
the high temperature fluid inlet is activated in the system,
the method may further comprise: determining, by the
controller, whether any of the first temperature value and
the second temperature value exceeds a minimum tem-
perature value.
[0020] If the minimum temperature value is not exceed-
ed, the method may further comprise: operating, by the
motor, the obturator to an intermediate position in which
each of the first inlet and the second inlet is at least partly
open; providing, by the temperature sensor, a test tem-
perature value; determining, by the controller, whether
the test temperature value exceeds the minimum tem-
perature value. If the test temperature value exceeds the
minimum temperature value, the method may further
comprise: restarting the method from the step of operat-
ing the obturator to the first position. If the test tempera-
ture value does not exceed the minimum temperature
value, the method may further comprise: restarting the
method from the step of providing a test temperature val-
ue.
[0021] By determining whether at least one of the fluid
inlets exceeds a minimum temperature value, it is
checked whether the heating of the system is activated
in a sufficient manner. The check makes sure that the
determination of the connections of the first and second
inlets is performed when the system is up and running,
i.e. when the heater is activated, which provides for a
more accurate determination.
[0022] The obturator is operated to an intermediate po-
sition, such that the temperature of a mix of fluids from
the two fluid inlets is measured. By this feature, it is en-
sured that the temperature sensor does not measure on
only the low temperature fluid, which temperature is not
depending on the heater of the system.
[0023] Advantageously, the intermediate position is
the substantial central position between the two end po-
sitions of the obturator. By this feature, the temperature
sensor measures on a fluid which is a mix of substantially
equal proportions of the low temperature fluid and the
high temperature fluid. It is thus ensured that the high
temperature fluid constitutes substantially half the
amount of the mix of fluids from the two fluid inlets.
[0024] It is continuously evaluated if the test tempera-
ture value exceeds the minimum temperature value.
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When the test temperature value is exceeded, the meth-
od is restarted from the beginning.
[0025] Advantageously, the minimum temperature val-
ue lies in a range of 30-50°C.
[0026] Advantageously, the method further comprises:
initiating a timer by the step of operating the obturator to
an intermediate position; and restarting, if  the timer
reaches a timeout period of time, the method from the
step of operating the obturator to the first position.
[0027] By the timer, the continuous evaluation of the
test temperature value is ended after a timeout period of
time. By this feature, the method does not get stuck in a
continuous evaluation. Preferably, the timeout period of
time is in a range of 5-90 minutes.
[0028] The method may further comprise: determining,
by the controller, the difference between the first temper-
ature value and the second temperature value; and, if
the difference does not exceed a threshold temperature
value, restarting the method from the step of operating
the obturator to the first position.
[0029] By this feature, the risk of a non-accurate de-
termination of the connection of the mixing valve to the
inlets is alleviated. A higher difference provides for a more
certain determination of which of the inlets is a high tem-
perature inlet or low temperature inlet. Thus, a more fail-
safe determination may be achieved by use of the thresh-
old temperature value.
[0030] Preferably, the threshold temperature differ-
ence value lies in a range of 1-10°C, preferably in a range
of 3-6°C.
[0031] In an alternative embodiment, the determina-
tion of the connection of the inlets of the mixing valve
may be based both on a determined gradient of a gen-
erated temperature curve and on a determined mutual
size relationship between the provided first and second
temperature values. In such an embodiment, the thresh-
old temperature value may lie in the lower range of the
preferred interval, and still provide an accurate determi-
nation.
[0032] The method may further comprise: waiting a pe-
riod of time before the step of providing the first temper-
ature value and/or the second temperature value, pref-
erably before both. By this feature, the output of fluid
mixed according to the proportions of the first or second
positions of the obturator may flow out in the system for
a while before measuring on the mixed fluid by the tem-
perature sensor. Thus, the provided temperature value
corresponds more accurately to the actual temperature
of the mixed fluid corresponding to the first and second
positions.
[0033] If the waiting period is too short, the difference
between the first and second temperature values may
be too small, thus resulting in that the method is restarted.
It is therefore advantageous that the method further com-
prises that the period of time is extended if the method
is restarted due to that the determined temperature dif-
ference does not exceed the threshold  value. By this
feature, the problem of not being able to determine the

connection of mixing valve due to a too short waiting pe-
riod is taken care of during the exercising of the method.
[0034] The method may further comprise: indicating
the position, of the first and second positions, corre-
sponding to the lower temperature value as a low tem-
perature mode position; and indicating the position, of
the first and second positions, corresponding to the high-
er temperature value as a high temperature mode posi-
tion.
[0035] By this feature, the first and second positions
are correlated to a high temperature mode and a low
temperature mode, i.e. the high temperature position and
the low temperature position, respectively, of the obtu-
rator. The indication is preferably a digital indication
which is achieved by saving, in e.g. a memory, the cor-
relation between the end positions of the obturator and
the high temperature mode and the low temperature
mode, respectively, such that the controller knows which
way to operate the obturator in order to increase or de-
crease the temperature of the outgoing fluid. The digital
indication may be supplemented by a visual indication in
connection to a manual actuating element, in order to
inform the user of in which direction to operate the manual
actuating element in order to achieve a desired change
in temperature.
[0036] The first and second positions may be prede-
termined positions. Further, the method may comprise:
setting the first position to the position of the predeter-
mined positions being closest to a current position of the
obturator.
[0037] By operating the obturator to the closest posi-
tion, the method may be performed in a quicker manner.
The obturator’s current position may be kept track on by
the controller, and thereby the controller may also deter-
mine which position of the predetermined positions that
is the closest. By closest is meant which position that it
takes the least time to operate the obturator to. The two
positions which are going to be the first and second po-
sitions are predetermined on beforehand, however which
position that is the first is determined based on the current
position of the obturator.
[0038] Advantageously, the first inlet is closed when
the obturator is arranged in the first position, and the sec-
ond inlet is closed when the obturator is arranged in the
second position. By closed is meant that the inlet is sub-
stantially closed, i.e. the inlet does not need to be abso-
lutely closed in the meaning that there does not exists
any smaller leaks or similar.
[0039] Thus, the first temperature value is provided by
measuring substantially only on fluid from the second
inlet and the second temperature value is provided by
measuring substantially only on fluid from the first inlet.
Thereby, the first temperature value and second temper-
ature value more distinctly represent the respective in-
lets, and thus a more accurate and quick determination
of the connections may be achieved.
[0040] Advantageously, the temperature sensor is ar-
ranged within 3 meters, preferably within 1 meter, down-
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stream of the outlet. Thus, the first and second temper-
ature values are measured close to the outlet, by which
it has not changed much in temperature and thus corre-
spond well to the actual temperatures of the fluids at the
respective inlets. Further, a waiting period of time before
providing a temperature value which should correspond
to a certain position of the mixing valve, may be shorter
with a sensor arranged closer to the outlet.
[0041] The motor may be a variable speed motor. By
this feature, the obturator may be operated sufficiently
fast such that the method may be performed within a
reasonable time, making the method very time-efficient.
[0042] According to a second aspect of the invention,
the above mentioned and other objects are achieved by
an actuator for automatically determining the connection
of a first inlet and a second inlet of a mixing valve in view
of a low temperature fluid inlet and a high temperature
fluid inlet, wherein the mixing valve further comprises an
outlet, and an obturator arranged to set the mixing valve
to allow a fluid flow between the first and second inlets
and the outlet; the actuator comprising: a motor for op-
erating the obturator; a connector for connecting the mo-
tor to the obturator; a controller; and a temperature sen-
sor adapted to be arranged in or downstream of the outlet
of the mixing valve; wherein the motor is arranged to
operate the obturator to a first position in which the sec-
ond inlet is more open than the first inlet, thereby allowing
a fluid flow between at least the second inlet and the
outlet; wherein the temperature sensor is arranged to
provide at least a first temperature value to the controller;
wherein the motor is further arranged to operate the ob-
turator to a second position, in which the first inlet is more
open than the second inlet, thereby allowing a fluid flow
between at least the first inlet and the outlet; wherein the
temperature sensor is further arranged to provide at least
a second temperature value to the controller; wherein
the controller is arranged to determine the mutual rela-
tionship between at least two of the  provided temperature
values; and wherein the controller is further arranged to
determine, based on the determined mutual relationship,
which of the first inlet and the second inlet being con-
nected to the low temperature fluid inlet and the high
temperature fluid inlet, respectively. The actuator is de-
signed to operate using motive energy which may be
electrical, pneumatic, hydraulic, etc, or a combination of
these. The movement is limited by travel, torque or thrust.
[0043] The actuator may further comprise a manual
actuating element, which is arranged to be operable con-
nected to the obturator of the mixing valve. By turning
the manual actuating element, the obturator of the mixing
valve is turned correspondingly. The manual actuating
element may be operated by a user who desires to in-
crease or decrease the temperature of the outgoing fluid
into the heating system.
[0044] Which positions of the mixing valve that the end
positions of the manual actuating element corresponds
to may be indicated on the actuator by the manual actu-
ating element, i.e. that one of the end positions corre-

sponds to the high temperature mode and the other of
the end positions corresponds to the low temperature
mode. In that way, the user knows in which direction the
manual actuating element is to be operated in view of
the desired temperature. The indication may be achieved
by way of light emitting diodes (LEDs) which are set to a
color indicative of the temperature mode. The colors of
the LEDs are set when the connection of the inlets of the
mixing valve in view of the fluid inlets are determined, i.e.
not before the method for determining the connection of
the first and second inlet of the mixing valve has been
performed.
[0045] Advantageously, the actuator is arranged to be
removable connected to the obturator of the mixing valve.
The removable connection is achieved by the motor be-
ing operable connected to the obturator. The connection
between the motor and the obturator is achieved by the
connector of the actuator.
[0046] By the removable connection, the actuator may
be temporarily connected to a mixing valve in order to
determine the connections of the inlets to the mixing valve
to the fluid inlets. Thereafter, the actuator may be re-
moved, and possible replaced by another more perma-
nent actuator. The actuator may thus function as e.g. a
transportable diagnostics tool for determining the con-
nection of already installed mixing valves. The tool may
be useful for e.g. an installation engineer. Further, the
actuator may replace  an existing actuator in a heating
system. Thus, a heating system may be upgraded by
only replacing the actuator connected to the mixing valve.
[0047] The above disclosed features and correspond-
ing advantages of the first aspect is also applicable to
this second aspect. To avoid undue repetition, reference
is made to the discussion above.
[0048] According to third aspect of the invention, the
above mentioned and other objects are achieved by a
system for mixing fluids, comprising: a mixing valve com-
prising a first inlet and a second inlet being connected to
a low temperature fluid inlet and a high temperature fluid
inlet, an outlet, and an obturator arranged to set the mix-
ing valve to allow a fluid flow between the first and second
inlets and the outlet; and an actuator for automatically
determining the connection of the first inlet and the sec-
ond inlet of the mixing valve in view of the low temperature
fluid inlet and the high temperature fluid inlet, the actuator
comprising: a motor for operating the obturator; a con-
nector for connecting the motor to the obturator; a con-
troller; and a temperature sensor adapted to be arranged
in or downstream of the outlet of the mixing valve; wherein
the motor is arranged to operate the obturator to a first
position in which the second inlet is more open than the
first inlet, thereby allowing a fluid flow between at least
the second inlet and the outlet; wherein the temperature
sensor is arranged to provide at least a first temperature
value to the controller; wherein the motor is further ar-
ranged to operate the obturator to a second position, in
which the first inlet is more open than the second inlet,
thereby allowing a fluid flow between at least the first inlet
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and the outlet; wherein the temperature sensor is further
arranged to provide at least a second temperature value
to the controller; wherein the controller is arranged to
determine the mutual relationship between at least two
of the provided temperature values; and wherein the con-
troller is further arranged to determine, based on the de-
termined mutual relationship, which of the first inlet and
the second inlet being connected to the low temperature
fluid inlet and the high temperature fluid inlet, respective-
ly.
[0049] The above disclosed features and correspond-
ing advantages of the first and second aspects are also
applicable to this third aspect. To avoid undue repetition,
reference is made to the discussion above.
[0050] It is noted that the invention relates to all pos-
sible combinations of features recited in the claims.

DESCRIPTION OF THE DRAWINGS

[0051] This and other aspects of the present invention
will now be described in more detail, with reference to
the enclosed drawings showing embodiments of the in-
vention.

Figure 1 illustrates an example of a heating system
in a building.
Figure 2 is a schematic view of a mixing valve and
an actuator for operating the mixing valve.
Figure 3 illustrates an embodiment of the method for
determining the connection of a mixing valve to fluid
inlets.
Figure 4 illustrates another embodiment of the meth-
od for determining the connection of a mixing valve
to fluid inlets.
Figure 5 illustrates an embodiment of the actuator in
figure 2.

[0052] The figures are adapted for illustrative purposes
and, thus, they are provided to illustrate the general con-
cept of embodiments of the present invention. Like ref-
erence numerals refer to like elements throughout.

DETAILED DESCRIPTION

[0053] The present invention will now be described
more fully hereinafter with reference to the accompany-
ing drawings, in which currently preferred embodiments
of the invention are shown. This invention may, however,
be embodied in many different forms and should not be
construed as limited to the embodiments set forth herein;
rather, these embodiments are provided for thorough-
ness and completeness, and for fully conveying the
scope of the invention to the skilled person.
[0054] A heating system for a building is illustrated in
figure 1, which provides an example of a system in which
the method and actuator of the present application may
be utilized. The heating system comprises a heater 15,
a heat dissipating element 16, and a mixing valve 10.

The heating system is typically waterborne, i.e. the heat
carrier in the heating system is water. It is understood
that other heat carrying fluids are also feasible within the
scope of the present invention. However, in the embod-
iments disclosed in the following, water is used as heat
carrier.
[0055] The water is passed around in the system in
pipes, which connect the different elements of the system
together. The water is re-circulated in the system, i.e.
essentially the same water is passed around in the sys-
tem.
[0056] From the heat dissipating element 16, which
may be e.g. a radiator, the water is passed directly or
indirectly to the mixing valve 10. One amount of  water
is passed directly to the mixing valve 10. The other
amount of water is passed through the heater 15 in which
it is reheated. The reheated water is passed further to
the mixing valve 10.
[0057] The mixing valve 10 has two inlets: a first inlet
11 and a second inlet 12. Further, the mixing valve 10
has an outlet 13. The mixing valve may optionally also
comprise a further outlet (not shown) and/or a further
inlet (not shown). In one embodiment (not disclosed), the
mixing valve 10 may comprise three inlets and one outlet.
Two of the inlets are high temperature inlets from two
different heaters, and the third inlet is a low temperature
inlet comprising re-circulated water from the heating sys-
tem. It is understood that also such configured mixing
valve 10 may also be utilized for the present invention
and fall within the scope of the present claims.
[0058] The directly circulated water is passed into the
first inlet 11, and the reheated water is passed into the
second inlet 12. When the heater 15 is running, i.e. when
the heating system is active, the reheated water typically
has a higher temperature than the directly circulated wa-
ter.
[0059] The mixing valve 10 is connected to an actuator
20 for controlling the function of the mixing valve 10. The
actuator 20 is designed to operate using motive energy
which may be electrical, pneumatic, hydraulic, etc or a
combination of these. Movement is limited by travel,
torque or thrust. The actuator 20 and its connection to
the mixing valve 10 is illustrated in figure 2.
[0060] An obturator 25 in the mixing valve 10 is ar-
ranged to be operated so as to vary the proportion be-
tween the water passed into the first inlet 11 and the
water passed into the second inlet 12. The obturator 25
controls the proportion by controlling how much the re-
spective inlet is open. By varying the proportion between
the inlets, the temperature of the mixed water is varied.
The mixed water of a desired temperature is passed out
of the mixing valve 10 through the outlet 13 and further
to the heat dissipating element 16, in which the heat of
the water is heating the environment.
[0061] The obturator 25 is not limited to any particular
obturator type. Nonlimiting examples of feasible obtura-
tor types include obturators with linear movement and
obturators with turning movement.
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[0062] The obturator 25 may be operated either by a
motor 21 or a by a manual actuating element 23. The
motor 21 is operable connected to the obturator 25 by a
connector (not illustrated). The connector may be an
adaptor. The connector may be a separate part in view
of the actuator 20.
[0063] In a preferred embodiment, the motor 21 is a
variable speed motor which may be operated with a high-
er speed than conventional motors used for motorized
actuators. By this feature, the obturator 25 may be oper-
ated sufficiently fast such that the method may be per-
formed within a reasonable time, making the method very
time-efficient and usable.
[0064] A controller 22 is arranged to operate the motor
21. The controller 22 may be connected to a memory 24,
in which settings, modes, positions, etc. may be saved.
The controller 22 may be a microprocessor, or any other
suitable type of controller.
[0065] The temperature sensor 14 is arranged to sense
a temperature of the water in or downstream the outlet
13. Preferably the temperature sensor 14 is arranged
within 3 meter, in particular within 1 meter, of the outlet
13. The temperature sensor 14 may be arranged in direct
or indirect connection with the water which temperature
is to be sensed.
[0066] The temperature sensor 14 is connected to the
controller 22, such that the temperature sensor 14 is ar-
ranged to provide a temperature value, representing the
measured temperature, to the controller 22. The connec-
tion between the temperature sensor 14 and the control-
ler 22 may be a cable connection or a wireless connec-
tion.
[0067] By the present invention a simple and time-ef-
ficient determination of the connection to the mixing valve
to the water inlets is achieved. The determination is per-
formed automatically, i.e. without the requirement of any
interaction with a user. In figure 3, such a method for
automatically determining the connection of the first inlet
11 and the second inlet 12 to the mixing valve 10 is dis-
closed. The following description is based on that, after
the installation of the mixing valve 10 in a heating system,
such as in figure 1, it is not defined to which of the re-
heated water inlet and the directly circulated water inlet
that the first inlet 11 and the second inlet 12, respectively,
are connected.
[0068] A first embodiment will now be described with
reference to figure 3.
[0069] According to a first step 301, the obturator 25
is operated to a first position. In the first position, the
obturator 25 is arranged such that the second inlet 12 is
more open than the first inlet 11. In a preferred embodi-
ment, the obturator 25 is arranged such that the first inlet
11 is substantially closed, i.e. that the obturator 25 is set
to one of its end positions.
[0070] According to a following step 302, a first tem-
perature value is provided by the temperature sensor 14
to the controller 22. The controller 22 saves the temper-
ature value in the memory 24.

[0071] According to a following step 303, the obturator
25 is operated to a second position. In the second posi-
tion, the obturator 25 is arranged such that the first inlet
11 is more open than the second inlet 12. In a preferred
embodiment, the obturator 25 is arranged such that the
second inlet 12 is substantially closed, i.e. that the obtu-
rator 25 is set to the other of its end positions.
[0072] According to a following step 304, a second
temperature value is provided by the temperature sensor
14 to the controller 22. The controller 22 saves the tem-
perature value in the memory 24.
[0073] At this point, the controller 22 has been provided
with two temperature values, which are accessible via
the memory 24. The first temperature value corresponds
to the temperature of output water substantially from the
second inlet; and the second temperature value corre-
sponds to the temperature of the output water substan-
tially from the first inlet.
[0074] According to a following step 305, a mutual re-
lationship between the two provided temperature values
is determined by determining the mutual size relationship
of the first temperature value and the second temperature
value is determined. This step is performed by the con-
troller 22. By mutual size relationship is meant that it is
determined which of the first temperature value and the
second temperature value that is higher than the other.
[0075] According to a following step 306, the connec-
tion of the inlets of the mixing valve 10 to the first inlet 11
and second inlet 12 is determined, by the controller 22,
based on the determined mutual relationship, i.e. the mu-
tual size relationship in this embodiment. If the first tem-
perature value is higher than the second temperature
value, the second inlet 12 is determined to be connected
to the high temperature water inlet, i.e. the water inlet
providing reheated water from the heater 15. Conse-
quently, the first inlet 11 is determined to be connected
to the low temperature water inlet, i.e. the water inlet pro-
viding directly circulated water from the heating system.
The opposite determination is realized if the second tem-
perature value is higher than the first temperature value.
[0076] Alternatively, the steps 301-306 may be per-
formed according to a second embodiment, which will
now be described with reference to figure 3.
[0077] According to a first step 301, the obturator 25
is operated to a first position. In the first position, the
obturator 25 is arranged such that the second inlet 12 is
more open than the first inlet 11. In a preferred embodi-
ment, the obturator 25 is arranged such that the first inlet
11 is substantially closed, i.e. that the obturator 25 is set
to one of its end positions, i.e. a fully closed or a fully
opened position.
[0078] According to a following step 302, a plurality of
first temperature values is provided by the temperature
sensor 14 to the controller 22. The plurality of first tem-
perature values is provided over a first period of time.
The controller 22 saves the plurality of first temperature
values in the memory 24. Further, a first temperature
curve over the first period of time is generated based on
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the provided plurality of first temperature values.
[0079] According to a following step 303, the obturator
25 is operated to a second position. In the second posi-
tion, the obturator 25 is arranged such that the first inlet
11 is more open than the second inlet 12. ln a preferred
embodiment, the obturator 25 is arranged such that the
second inlet 12 is substantially closed, i.e. that the obtu-
rator 25 is set to the other of its end positions.
[0080] According to a following step 304, a plurality of
second temperature values is provided by the tempera-
ture sensor 14 to the controller 22. The plurality of second
temperature values is provided over a second period of
time. The controller 22 saves the plurality of second tem-
perature values in the memory 24. Further, a second tem-
perature curve over the second period of time is gener-
ated based on the provided plurality of first temperature
values.
[0081] At this point, the controller 22 has been provided
with two pluralities of temperature values, which each
are accessible via the memory 24. The plurality of first
temperature values corresponds to the temperature of
output water, substantially from the second inlet; and the
plurality of second temperature values corresponds to
the temperature of the output water substantially from
the first inlet. The controller 22 may also generate a first
temperature curve and a second temperature curve.
[0082] According to a following step 305, a mutual re-
lationship between at least two of the provided temper-
ature values is determined by determining a gradient for
each of the generated temperature curves.
[0083] By determining a gradient of a temperature
curve, it is determined if the temperature is increasing or
decreasing. The gradient may be determined at any point
of the temperature curve. Alternatively, the gradient may
be  determined as a mean value of a number of gradients
for a temperature curve. In this embodiment, a first gra-
dient is determined for the first temperature curve, and
a second gradient is determined for the second temper-
ature curve.
[0084] According to a following step 306, the connec-
tion of the inlets of the mixing valve 10 to the first inlet 11
and second inlet 12 is determined, by the controller 22,
based on the determined mutual relationship, i.e. the de-
termined gradients. It may be sufficient to determine the
connection based on one of the first gradient and the
second gradient. However, it is preferred that both the
first and the second gradients are utilized in the determi-
nation.
[0085] The gradient provides an indication of the slope
of the temperature curve, i.e. if the temperature is in-
creasing or decreasing. If the temperature curve is in-
creasing, this is an indication that the inlet which is cur-
rently most open, e.g. the second inlet 12 when the ob-
turator is arranged in the first position, corresponds to
the low temperature water inlet. Correspondingly, if the
temperature curve is decreasing, this is an indication that
the inlet which is currently most open corresponds to the
high temperature water inlet.

[0086] According to any of the above disclosed em-
bodiments, the first position and second position may be
determined to correlate to a high temperature mode and
a low temperature mode, respectively. If the first inlet is
determined to be connected to the low temperature water
inlet, consequently the second position, in which the first
inlet is more open than the second inlet, is determined
to correspond to the low temperature mode. In this pre-
ferred embodiment, where the second position is one of
the end positions of the obturator 25, that end position is
determined to corresponds to the low temperature mode.
Thus, in order to achieve a lower temperature of the out-
put water, the obturator 25 shall be operated towards the
low temperature mode position.
[0087] The correlation between the obturator positions
and temperature modes is saved as a digital indication
in the memory 24, and is accessible to the controller 22,
such that the controller 22 thereafter knows in which di-
rection to operate the obturator 25 in order to achieve an
increase or decrease of the temperature of the output
water.
[0088] The temperature modes may further be indicat-
ed by the manual actuating element 23, such that it is
indicated to a user in which direction to operate the man-
ual actuating element 23 in order to increase or decrease
the temperature. The indication may be achieved by vis-
ual indicators, such as by  LEDs, which are disposed at
or in connection to the manual actuating element 23. At
one end position of the manual actuating element 23, a
LED of a particular color such as blue, may indicate a
low temperature mode. At the other end position, a LED
of another particular color such as red, may indicate a
high temperature mode. Thus, an intuitive indication of
in which direction to actuate the manual actuating ele-
ment 23 is provided.
[0089] The visual indicators are configured by the con-
troller 22 after the connection of the inlets to the mixing
valve 10 has been determined.
[0090] Another embodiment of the method is illustrated
in figure 4. This method includes all steps of the preceding
method, i.e. operating 301 the obturator 25 to a first po-
sition; providing 302 at least a first temperature value;
operating 303 the obturator 25 to a second position; pro-
viding 304 at least a second temperature value; deter-
mining 305 the mutual relationship between at least two
of the provided temperature values; and determining 306,
based on the determined mutual relationship, the con-
nection of the inlets of the mixing valve 10 to the fluid
inlets.
[0091] Additionally, the method comprises a number
of steps for providing a more failsafe and accurate meth-
od.
[0092] Preceding the step 302 of providing a first tem-
perature value is a step 401 of waiting a period of time.
By waiting the period of time, outlet water mixed accord-
ing to the proportions of the first position of the obturator
25 may flow downstream of the outlet 13 for a while before
the first temperature value is provided. Depending on the
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arrangement and configuration of the temperature sen-
sor, it may take a while before the temperature sensor
has thermally adjusted to the temperature of the outlet
water being the mix of fluids from the first and second
inlets corresponding to the first position of the obturator
25. The period of time is preferably within a range of
40-400 seconds.
[0093] For the same reason, preceding the step 304
of providing a second temperature value is a step 402 of
waiting a period of time. The period of time preceding the
steps of providing the first and second temperature val-
ues may be of the same length or be of different lengths.
[0094] The periods of time is controlled by the control-
ler 22.
[0095] Following the step 304 of providing a second
temperature value is a step 403 of determining whether
any of the first temperature value and the second tem-
perature value exceeds a minimum temperature value.
The determination is performed by the controller 22. This
step 403 is provided in  order to ensure that the heating
system is active when the determination is performed,
and thus has reached the minimum temperature value.
By active is meant that the heater 15 is running and heat-
ing the water provided through the high temperature inlet.
Since this is the normal mode of the heating system, it
is advantageous that the determination is performed with
the system in this mode. Thus, a more accurate deter-
mination may be achieved. The minimum temperature
value lies preferably in a range of 30-50°C.
[0096] If any of the first temperature value and second
temperature value exceeds the minimum temperature
value, the method is continued without any particular
measures.
[0097] If not any of the first temperature value and sec-
ond temperature value exceed the minimum temperature
value, the method goes into a standby mode in which a
sufficient temperature of the output water is awaited.
[0098] The standby mode comprises a first step 404
of operating the obturator 25 to an intermediate position
in which each of the first inlet 11 and the second inlet 12
is at least partly open. In this preferred embodiment, the
intermediate position is the central position of the obtu-
rator 25, i.e. between the two end positions of the obtu-
rator 25. Hence, the first inlet 11 and second inlet 12 is
open to substantially the same degree.
[0099] Following the step 404 is a step 405 of providing
a test temperature value by the temperature sensor 14
to the controller 22. In a following step 406, the controller
22 determines if the test temperature value exceeds the
minimum temperature value. If it does not, the step 405
of providing a test temperature value and the step 405
of evaluating the test temperature value is repeated.
Thus, the steps 405 and 406 of providing and evaluating
a test temperature value is repeated in a loop until the
test temperature value exceeds the minimum tempera-
ture value. When it does, i.e. when the heater 15 is run-
ning, the method is restarted from the step 301 of oper-
ating the obturator 25 to the first position.

[0100] In order for the method not to get stuck in an
endless loop, a timer is initiated by the step 404 of oper-
ating the obturator 25 to an intermediate position. If the
timer reaches a timeout period of time, the method is
restarted from the step 301 of operating the obturator 25
to the first position, regardless of if the test temperature
value has exceeded the minimum temperature value.
The timeout period of time is preferably in a range of 5-90
minutes,. The timer is set and controlled by the controller
22.
[0101] Following the step 403 of determining whether
any of the provided temperature values exceeds the min-
imum temperature value is a step 407 of determining the
difference between the first temperature value and the
second temperature value. According to a following step
408, it is determined, by the controller 22, whether the
difference exceeds a threshold temperature value.
These steps 407 and 408 are provided in order to more
accurately determine the connection of the mixing valve
10. A smaller difference provides a higher risk of inaccu-
rate determination of the connection of the inlets of the
mixing valve 10. By setting a threshold differential tem-
perature value, the risk is at least alleviated. The thresh-
old temperature value lies preferably in a range of 1-10°C,
more preferably in a range of 3-6°C.
[0102] If the determined difference does not exceed
the threshold temperature value, the method is restarted
from the beginning, i.e. from the step 301 of operating
the obturator 25 to the first position.
[0103] The method may further comprise that the pe-
riod of times of steps 401 and 402 are extended if the
method is restarted due to that the difference does not
exceed the threshold temperature value. Thus, the tem-
perature sensor gets more time to thermally adjust to and
measure on the output water corresponding to the
present position of the obturator 25. Thus, the provided
temperature value may become more accurate.
[0104] It is understood that the step 407 of determining
the difference and the step 305 of determining the mutual
size relationship may be performed as one step and thus
does not need to be performed separately.
[0105] Returning to figure 2, it is clear that the mixing
valve 10 and the actuator 20 may be, but does not have
to be, two separate elements. In a preferred embodiment,
the actuator 20 is removable connected to the mixing
valve 10. Thus, the actuator 20, including the tempera-
ture sensor 14, may be attached to and removed from
the mixing valve 10.
[0106] The actuator 20 may be used during the instal-
lation of the mixing valve 10, and then be replaced by a
permanent actuator. The actuator 20 may be used as a
diagnostic tool for determining the connections of a mix-
ing valve 10 which has been previously installed.
[0107] The actuator 20 may alternatively be a replace-
ment actuator for a present actuating device in a mixing
valve 10. Thus, a user may replace an e.g. old or mal-
functioning actuator with the actuator 20 according to the
present invention, in an already installed heating system.
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Hence, it is possible to upgrade the heating system by
only replacing the actuating device. According to the
present method, the actuator 20 configures automatically
and functions independent of how the connection to the
mixing valve 10 is arranged.
[0108] The actuator 20 is illustrated in figure 5. In this
figure, the user interface is illustrated. The connection,
which provides the connection between the actuator 20
and the mixing valve 10, is arranged on the opposite side
of the actuator 20. Inside the actuator 20, the motor 21
and controller 22 are provided.
[0109] By the manual actuating element 23, the user
may set a desired increase or decrease of the tempera-
ture. Visual indicators 50, 50’ are provided for indicating
the determined high temperature mode and low temper-
ature mode, as previously disclosed. In this preferred em-
bodiment, the visual indicators 50, 50’ are LEDs which
each is set to a color depending on which temperature
mode it indicates.
[0110] A display 52 is provided in order to indicate e.g.
a current temperature of the outgoing water in the system.
The current temperature may be measured by the tem-
perature sensor 14. The display 52 may also be used for
indicating a desired target temperature, set by the user.
The increase button 53 or decrease button 53’ may be
used for setting the target temperature. The controller 22
may adjust the system such that the target temperature
is achieved, using the motorized obturator 25 and the
temperature feedback provided by the temperature sen-
sor 14.
[0111] In summary, the present application discloses
a method for automatically determining the connection
of inlets of a mixing valve in view of a low temperature
fluid inlet and a high temperature fluid inlet. The method
comprises: operating, by a motor, an actuator to a first
position; providing, by a temperature sensor, at least a
first temperature value to a controller; operating, by the
motor, the actuator to a second position; providing, by
the temperature sensor, at least a second temperature
value to the controller; determining, by the controller, a
mutual relationship between at least two of the provided
temperature values; and determining, by the controller
and based on the determined mutual relationship, which
of the first inlet and the second inlet being connected to
the low temperature fluid inlet and the high temperature
fluid inlet, respectively. The present application also dis-
closes an actuator for performing the method, and a sys-
tem.
[0112] It is understood that the above disclosed em-
bodiments may be combined or altered within the scope
of the claims. For example, the minimum temperature
value may be a fixed and predetermined value, or be
altered during the course of the method. It is also under-
stood that embodiments within the scope of the present
application may be achieved by a combination of herein
disclosed embodiments. As an example, in such a com-
bined embodiment, the step of determining the mutual
relationship may comprise both determining the mutual

size relationship between the first temperature value and
the second temperature value, and comprise determin-
ing a gradient of a generated temperature curve for a
provided plurality of temperatures.
[0113] It is also understood that the method, actuator
and system disclosed in this application may be utilized
in any heating system based on the same principle as in
figure 1, such as underfloor heating systems.

Claims

1. A method for automatically determining the connec-
tion of a first inlet (11) and a second inlet (12) of a
mixing valve (10) in view of a low temperature fluid
inlet and a high temperature fluid inlet, wherein the
mixing valve further comprises an outlet (13), and
an obturator (25) arranged to set the mixing valve to
allow a fluid flow between the first and second inlets
and the outlet;
wherein the mixing valve is part of a system further
comprising:
a motor (21) for operating the obturator;
a controller (22); and
a temperature sensor (14) arranged to sense a tem-
perature of the fluid in or downstream of the outlet
of the mixing valve;
the method comprising:
operating (301), by the motor, the obturator to a first
position in which the second inlet is more open than
the first inlet, thereby allowing a fluid flow between
at least the second inlet and the outlet;
providing (302), by the temperature sensor, at least
a first temperature value to the controller;
operating (303), by the motor, the obturator to a sec-
ond position, in which the first inlet is more open than
the second inlet, thereby allowing a fluid flow be-
tween at least the first inlet and the outlet;
providing (304), by the temperature sensor, at least
a second temperature value to the controller;
determining (305), by the controller, a mutual rela-
tionship between at least two of the provided tem-
perature values; and
determining (306), by the controller and based on
the determined mutual relationship, which of the first
inlet and the second inlet being connected to the low
temperature fluid inlet and the high temperature fluid
inlet, respectively.

2. The method according to claim 1, wherein the step
of determining the mutual relationship comprises de-
termining the mutual size relationship between the
first temperature value and the second temperature
value.

3. The method according to claim 1, wherein a plurality
of first temperature values or a plurality of second
temperature values is  provided, the method further
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comprising generating a temperature curve over a
measuring time based on the provided plurality of
first or second temperature values, and wherein the
step of determining the mutual relationship compris-
es determining a gradient of the generated temper-
ature curve.

4. The method according to any of the claims 1-3, fur-
ther comprising, in order to determine whether heat-
ing of fluid in the high temperature fluid inlet is acti-
vated in the system:

determining (403), by the controller, whether
any of the first temperature value and the second
temperature value exceeds a minimum temper-
ature value; and, if the minimum temperature
value is not exceeded:

operating (404), by the motor, the obturator
to an intermediate position in which each of
the first inlet and the second inlet is at least
partly open;
providing (405), by the temperature sensor,
a test temperature value;
determining (406), by the controller, wheth-
er the test temperature value exceeds the
minimum temperature value;
restarting, if the test temperature value ex-
ceeds the minimum temperature value, the
method from the step of operating the ob-
turator to the first position; and
restarting, if the test temperature value does
not exceed the minimum temperature val-
ue, the method from the step of providing a
test temperature value.

5. The method according to claim 4, further comprising
the steps of:

initiating a timer by the step of operating the ob-
turator to an intermediate position; and
restarting, if the timer reaches a timeout period
of time, the method from the step of operating
the obturator to the first position.

6. The method according any of the preceding claims,
further comprising:

determining (407), by the controller, the differ-
ence between the first temperature value and
the second temperature value; and, if the differ-
ence does not exceed a threshold temperature
value,
restarting the method from the step of operating
the obturator to the first position.

7. The method according to claim 6, wherein the thresh-
old temperature value lies in a range of 1-10°C, pref-

erably in a range of 3-6°C.

8. The method according to any of the preceding
claims, further comprising the step of:

waiting (401, 402) a period of time before pro-
viding a temperature value from the temperature
sensor.

9. The method according to any of the preceding
claims, further comprising:

indicating the position, of the first and second
positions, corresponding to the lower tempera-
ture value as a low temperature mode position;
and
indicating the position, of the first and second
positions, corresponding to the higher temper-
ature value as a high temperature mode posi-
tion.

10. The method according to any of the preceding
claims, wherein the first
and second positions are predetermined positions;
and wherein the method further comprises:

setting the first position to the position of the pre-
determined positions being closest to a current
position of the actuator.

11. The method according to any of the preceding
claims, wherein the first inlet is closed when the ob-
turator is arranged in the first position, and wherein
the second inlet is closed when the obturator is ar-
ranged in the second position.

12. The method according to any of the preceding
claims, wherein the
motor is a variable speed motor.

13. An actuator (20) for automatically determining the
connection of a first
inlet (11) and a second inlet (12) of a mixing valve
(10) in view of a low temperature fluid inlet and a
high temperature fluid inlet, wherein the mixing valve
further comprises an outlet (13), and an obturator
(25) arranged to set the mixing valve to allow a fluid
flow between the first and second inlets and the out-
let; the actuator comprising:

a motor (21) for operating the obturator;
a connector for connecting the motor to the ob-
turator;
a controller (22); and
a temperature sensor (14) adapted to be ar-
ranged in or downstream of the outlet of the mix-
ing valve;
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wherein the motor is arranged to operate the obtu-
rator to a first position in which the second inlet is
more open than the first inlet, thereby allowing a fluid
flow between at least the second inlet and the outlet;
wherein the temperature sensor is arranged to pro-
vide at least a first temperature value to the control-
ler;
wherein the motor is further arranged to operate the
obturator to a second position, in which the first inlet
is more open than the second inlet, thereby allowing
a fluid flow between at least the first inlet and the
outlet;
wherein the temperature sensor is further arranged
to provide at least a second temperature value to the
controller;
wherein the controller is arranged to determine a mu-
tual relationship between at least two of the provided
temperature values;
and
wherein the controller is further arranged to deter-
mine, based on the determined mutual relationship,
which of the first inlet and the second inlet being con-
nected to the low temperature fluid inlet and the high
temperature fluid inlet, respectively.

14. The actuator according to claim 13, wherein the ac-
tuator is arranged to
be removable connected to the obturator of the mix-
ing valve.

15. A system for mixing fluids, comprising:

a mixing valve (10) comprising a first inlet (11)
and a second inlet (12) being connected to a low
temperature fluid inlet and a high temperature
fluid inlet, an outlet (13), and an obturator (25)
arranged to set the mixing valve to allow a fluid
flow between the first and second inlets and the
outlet; and
an actuator (20) for automatically determining
the connection of the first inlet and the second
inlet of the mixing valve in view of the low tem-
perature fluid inlet and the high temperature fluid
inlet, the actuator comprising:

a motor (21) for operating the obturator;
a connector for connecting the motor to the
obturator;
a controller (22); and
a temperature sensor (14) adapted to be
arranged in or downstream of the outlet of
the mixing valve;
wherein the motor is arranged to operate
the obturator to a first position in which the
second inlet is more open than the first inlet,
thereby allowing a fluid flow between at
least the second inlet and the outlet;

wherein the temperature sensor is arranged to
provide at least a first temperature value to the
controller;
wherein the motor is further arranged to operate
the obturator to a second position, in which the
first inlet is more open than the second inlet,
thereby allowing a fluid flow between at least the
first inlet and the outlet;
wherein the temperature sensor is further ar-
ranged to provide at least a second temperature
value to the controller;
wherein the controller is arranged to determine
a mutual relationship between at least two of the
provided temperature values; and
wherein the controller is further arranged to de-
termine, based on the determined mutual rela-
tionship, which of the first inlet and the second
inlet being connected to the low temperature flu-
id inlet and the high temperature fluid inlet, re-
spectively.
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