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DESCRIPTION

[0001] The present invention relates to a heat exchanger system comprising a heat exchanger
and a temperature sensor arrangement.

[0002] Furthermore, the present invention relates to a method for detecting a relocation of a
temperature sensor in the heat exchanger system.

[0003] From prior art, heat exchanger systems comprising the heat exchanger and the
temperature sensor arrangement are known. For example, some heat exchanger systems
comprise the heat exchanger having a thermostat head including two temperature sensors,
one for monitoring an ambient room temperature and one for monitoring a valve temperature
of the heat exchanger. This shall allow a precise setting of heat exchanger temperatures by
using temperatures measured by each of the temperature sensors for estimating a room
temperature and setting a fluid flow through the heat exchanger accordingly.

[0004] According to EP 1 645 324 A1, an anti-tampering device is attached to a radiator of a
motor vehicle with an internal combustion engine. In order to detect the authenticity of the
functionality of an ozone conversion of the radiator, a first and a second temperature sensor
are connected to a control unit. The first temperature sensor is located at an inlet of the
radiator or adjacent thereto and second temperature sensor is constituted of a general coolant
temperature sensor of the vehicle. An anti-tampering device is attached to the radiator.

[0005] US 2013/0081799 A1 discloses a heating system comprising a heating device and a
series of room heat exchangers. The room heat exchangers are connected in parallel between
a supply line and a return line. Room heat exchanger valves are adjusted using actuators or
motor units, and can be limited in each position by stops. The actuators are wirelessly
connected or tethered to a central processing unit, which receives and processes data
acquired by temperature sensors at a supply point and at a return point of each individual
room heat exchanger, respectively.

[0006] However, it was found that despite such measures for some heat exchanger systems
the setting of the heat exchanger temperature still is not adequate. Sometimes, for example,
the fluid flow rate through the heat exchanger remains too low although the heating power
provided by the heat exchanger is not adequate at the set flow rate which leads to the room
temperature being below a desired level. In other cases, the flow rate is set too high although a
desired room temperature is already reached.

[0007] The invention is defined by independent claims 1 and 8.

[0008] It is therefore an object of the invention to allow a good setting for the fluid flow through
the heat exchanger which is adequately corresponding to the room temperature.
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[0009] The object of the invention is solved by the heat exchanger system according to claim
1. In particular, the heat exchanger system comprises one or more electronic relocation
detection units being adapted to detect whether one or more temperature sensors of the
temperature sensor arrangement are relocated relative to the heat exchanger.

[0010] The inventors realized that one of the causes for inadequate fluid flow is that
temperature sensors of temperature sensor arrangements sometimes become relocated,
which may even mean removed, from heat exchanger systems, for example due to vandalism
or with the intention to commit billing fraud. This may, for example, be a severe problem in
large heating networks with many heat exchangers, like in public buildings, schools, hotels, or
the like. Monitoring of each heat exchanger in such a large network can be time consuming
and cost intensive.

[0011] Therefore, when the heat exchanger system comprises one or more electronic
relocation detection units providing an electronic relocation detection function, monitoring
whether one or more of the temperature sensors are relocated can become much easier. That
a temperature sensor has been relocated is detected electronically so that the mounting
location of the relocated temperature sensor may be readjusted in short time or a replacement
temperature sensor may be installed in case the temperature sensor was fully removed. Thus,
the room temperature estimate calculated from the temperature sensor measurements will be
correct most of the time, leading to a good setting for the fluid flow through the heat exchanger
which is adequately corresponding to the room temperature and preventing fraud.

[0012] Preferably, the heat exchanger system comprises a valve element and a valve actuator
element. It is preferred that the valve element is arranged in a valve housing. The valve
element is preferably arranged at an inlet pipe of the heat exchanger and adapted to control a
heating or cooling fluid flow through the heat exchanger. However, in some embodiments the
valve element is arranged at an outlet pipe or at a supply pipe which may be located before the
inlet or after the outlet pipe, with respect to a fluid flow direction across the heat exchanger. An
opening degree of the valve element may be monitored, preferably by the electronic relocation
detection unit. In some embodiments, the opening degree may be used by the electronic
relocation detection unit in order to detect whether one or more of the temperature sensors of
the temperature sensor arrangement are relocated relative to the heat exchanger.

[0013] The temperature sensor arrangement comprises one or more temperature sensors, at
least one electronic relocation detection unit being adapted to monitor a temperature change
of at least one temperature measured by at least one of the temperature sensors. When hot or
cold fluid is supplied via the inlet pipe to the heat exchanger, preferably by opening the valve
element to a predetermined opening degree, a change in the temperature, for example an
increase or a decrease, in at least one of the temperature sensors of the temperature sensor
arrangement is expected. If no such change is detected, the electronic relocation detection unit
preferably takes this as an indication that the temperature sensor arrangement was tempered
with, thus at least one of the temperature sensors of the temperature sensor arrangement was
relocated or removed relative to the heat exchanger.



DK/EP 3282337 T3

[0014] In a preferred embodiment of the invention the temperature sensor arrangement
comprises a first temperature sensor and a second temperature sensor, at least one electronic
relocation detection unit being adapted to monitor a temperature difference between a first
temperature measured by the first temperature sensor and a second temperature measured
by the second temperature sensor. Monitoring the temperature difference between the first
temperature and the second temperature allows to detect when one or both of the first
temperature sensor and the second temperature sensor are relocated from their respective
predetermined mounting location relative to the heat exchanger as the first temperature and/or
the second temperature may change. For example, when the temperature difference changes
and reaches a predetermined threshold, the electronic relocation detection unit may take this
as an indication that one or both of the first temperature sensor and the second temperature
sensor have been relocated. For example, if the temperature difference reaches the
predetermined threshold or drops below and one of the first temperature sensor and the
second temperature sensor detect the temperature above, for example, 30° C which is well
above any expected room temperature, it is likely that both of the temperature sensors are still
located on or close to the heat exchanger but have been relocated closer to each other so that
their location may need to be adjusted. On the other hand, for example, if the temperature
difference reaches or drops below the predetermined threshold and both of the temperature
sensors detect a temperature below, for example, 30°C which is well below any expected
temperature to be measured directly next to the heat exchanger, it is likely that both, the first
temperature sensor and the second temperature sensor, have been completely removed from
the heat exchanger and thus need to be replaced.

[0015] The electronic relocation detection unit is preferably adapted to send a warning when
the temperature difference reaches or drops below the predetermined threshold. The warning
is preferably an optical warning, an acoustical warning or an electrical signal, preferably a
voltage output or a current output. The predetermined temperature difference threshold is
preferably smaller than 50° C, more preferably smaller than 40° C, more preferably smaller
than 30° C, more preferably smaller than 15° C and even more preferably smaller than 5° C. It
is most preferred that the predetermined temperature threshold equals 0° C. This is in many
embodiments a safe indicator that at least one of the first and the second temperature sensors
have been moved as in general no two temperature sensors would show the same
temperature when mounted at different predetermined mounting locations in a heat exchanger
system. Therefore, when the temperature difference is 0° C, either both sensors are probably
mounted at about the same location or both temperature sensors have been removed from the
heat exchanger system.

[0016] In some embodiments the electronic relocation detection unit monitors a change of a
response time of the temperature difference. For example, if the distance between the first
temperature sensor and the second temperature sensor was increased, for example, due to
relocating one or both of them, the response time of the temperature difference may increase.
In this case, the electronic relocation detection unit may send a warning so that maintenance
can be initiated.
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[0017] The first temperature sensor is arranged closer to a heat exchanger inlet pipe than the
second temperature sensor. It is preferred in some heat exchanger systems to measure an
inlet temperature of the heat exchanger. Preferably, the first temperature sensor is arranged to
measure the heat exchanger inlet temperature. The second temperature sensor is preferably
arranged to detect a temperature different from that of the inlet temperature. Preferably, the
second temperature sensor is arranged to measure a room temperature, also called ambient
temperature, or a heat exchanger return temperature. The heat exchanger inlet temperature
corresponds preferably to a temperature of the fluid flow entering the heat exchanger. The
heat exchanger return temperature corresponds preferably to a temperature of the fluid flow
leaving the heat exchanger. Measuring the input temperature with the first temperature sensor
and a further temperature with the second temperature sensor allows to determine whether
the fluid flow through the heat exchanger is adequate in view of the room temperature.
Therefore, having the electronic relocation detection unit may be of great use in order to detect
whether the temperature sensor arrangement remains in the desired location relative to the
heat exchanger. Preferably, the first temperature sensor is mounted to the heat exchanger
system by a mounting unit, the mounting unit preferably being a thermostat head. Preferably,
the mounting unit includes one or more of at least one temperature sensor of the temperature
sensor arrangement, one or more batteries, a data communication unit, the valve actuator,
and the electronic relocation detection unit.

[0018] Preferably, the second temperature sensor is arranged thermally connected to a heat
exchanger return pipe or arranged to measure a room temperature. Preferably, the second
temperature sensor is mounted to the heat exchanger system by means of the mounting unit,
preferably a mounting bracket. In some embodiments, the second temperature sensor is
mounted to the heat exchanger return pipe by the mounting unit. This allows good measuring
of the return temperature of the heat exchanger. In other embodiments, the second
temperature sensor is mounted by means of the mounting unit so as to measure the room
temperature. The mounting unit may in this case be the thermostat head. Thus, a dedicated
mounting unit for the second temperature sensor may be omitted. However, the second
temperature sensor may not only be mounted at the return pipe or arranged to measure the
room temperature. Other locations, for example, on a surface or a rib of the heat exchanger,
are possible as well in some embodiments.

[0019] The first temperature sensor and the second temperature sensor are included in the
thermostat head, the first temperature sensor being arranged thermally connected to the heat
exchanger inlet pipe and the second temperature sensor being arranged more distant from the
heat exchanger inlet pipe than the first temperature sensor. Thus, the first temperature sensor
is preferably mounted closer to the heat exchanger inlet pipe than the second temperature
sensor. Preferably, the second temperature sensor is arranged at a longitudinal end of the
thermostat head more distant from the heat exchanger input pipe than the first temperature
sensor. In many heat exchanger systems, the thermostat head can be removed from the heat
exchanger rather easily so that having the electronic relocation detection unit detecting
whether one or more temperature sensors of the temperature sensor arrangement are
relocated together with the thermostat head and relative to the heat exchanger may be very
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useful when the first temperature sensor and/or the second temperature sensor are included in
the thermostat head. In case the electronic relocation detection unit detects that the first
temperature sensor and/or the second temperature sensor are removed together with the
thermostat head, the electronic relocation detection unit may send a warning, preferably in
order to initiate maintenance and/or to detect fraud.

[0020] In another embodiment, the first temperature sensor is included in the thermostat head,
the first temperature sensor being arranged thermally connected to the heat exchanger inlet
pipe and the second temperature sensor being arranged thermally connected to the heat
exchanger return pipe. The second temperature sensor is preferably mounted to the heat
exchanger return pipe by means of an additional mounting unit. It is in some embodiments of
interest to monitor the temperature difference between heat exchanger inlet and heat
exchanger return. For example, a high temperature difference may indicate that the fluid flow
needs to be increased. A low temperature difference on the other hand may indicate that the
heat transfer between the room in which the heat exchanger system is installed and the heat
exchanger needs to be improved. Therefore, it is of importance to monitor the mounting
location of inlet temperature sensors and return temperature sensors and to detect by means
of one or more electronic relocation detection units whether one or more of the temperature
sensors are relocated relative to the heat exchanger. In some embodiments, the inlet
temperature and the return temperature shall be measured so as to calculate heat cost
allocation for billing of the used heat in, for example, a room or a house. In this situation, it can
be extremely important to detect whether one or more of the temperature sensors of the
temperature sensor arrangement are relocated relative to the heat exchanger. In some
embodiments this is done by the electronic relocation detection unit monitoring the
temperature change of at least one temperature measured by at least one of the temperature
sensors. In other embodiments, the temperature difference between two temperature sensors
is monitored by the electronic relocation detection unit. Both has been described in more detail
above already.

[0021] It is preferred that at least one relocation detection unit is adapted to monitor whether a
stroke length of the valve actuator element for controlling the fluid flow through the heat
exchanger reaches a predetermined stroke length. In some embodiments, the stroke length is
used as an indicator whether one or more temperature sensors of the temperature sensor
arrangement are relocated relative to the heat exchanger. The valve actuator element is
preferably arranged in the thermostat head. A preferred valve actuator element is a spindle.
The valve actuator element drives the valve element in the valve housing being preferably
arranged at the heat exchanger inlet pipe in order to control the fluid flow through the heat
exchanger. Thus, the flow of the heating or cooling fluid may be controlled. When the
predetermined stroke length is reached, the electronic relocation detection unit takes this as an
indication that the thermostat head is relocated together with the one or more temperature
sensors present in the thermostat head. Thus, when the one or more temperature sensors are
removed or relocated together with the thermostat head from the heat exchanger, the
electronic relocation detection unit will preferably send a warning to notify about the relocation
of the temperature sensors. Thus, maintenance may be initiated and/or fraud may be
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detected.

[0022] Preferably, the predetermined stroke length equals a maximum stroke length.
Preferably, the maximum stroke length is only reached when the thermostat head is removed
from the valve housing. Therefore, this is a strong indication that the thermostat head is
removed together with the one or more temperature sensors in the thermostat head. Thus,
when the stroke length reaches 100 %, i.e. maximum, the electronic relocation detection unit
may preferably send a warning. Then, maintenance may be initiated. However, in some
embodiments the predetermined stroke length may be less than 100 %, preferably less than
90 %, preferably less than 75 %, preferably less than 60 % or preferably less than 50 %. On
the other hand, the preferred predetermined stroke length is preferably more than 30 %,
preferably more than 40 %, preferably more than 50 %, preferably more than 60 %, preferably
more than 70 %, preferably more than 80 %, and most preferably more than 90 % of the
maximum stroke length. As long as the predetermined stroke length is unlikely to be reached
during normal use of the thermostat head, thus when it is mounted to the heat exchanger, it
may be used as an indication for relocation of the thermostat head together with the included
temperature sensors when the predetermined stroke length is reached.

[0023] It is preferred that the heat exchanger system comprises the thermostat head for
controlling the valve of the heat exchanger, the thermostat head including one or more of the
temperature sensors of the temperature sensor arrangement and a battery, at least one
electronic relocation detection unit being adapted to monitor if the battery is present in the
thermostat head. Some thermostat heads comprise the battery as a power supply. As a
removal of the battery often coincides with a relocation or removal of the thermostat head
itself, the electronic relocation detection unit may send a warning when an absence of the
battery is detected, detecting a relocation of any temperature sensors arranged in the
thermostat head together with the thermostat head as well. The detection may be based on
mechanical, optical or electronical detection of the presence of the battery. Preferably, the
electronic relocation detection unit monitors an electronic signal emitted by the thermostat
head. A change in the signal may be taken as an indication that the battery was removed. For
example, in some embodiments, the thermostat head stops to emit the signal once the battery
is removed. Then the electronic relocation detection unit may interpret the absence of the
signal as an indication that the temperature sensor arrangement included in the thermostat
head was relocated relative to the heat exchanger.

[0024] In a preferred embodiment, the thermostat head comprises a data connection unit, at
least one electronic relocation detection unit being adapted to monitor a presence of an
electronic signal provided by the data connection unit. The data connection unit preferably
provides a wireless connection between the thermostat head and another element of the heat
exchanger system. Preferably, the wireless connection is a Bluetooth connection or a wireless
LAN connection. Preferably, temperature data, more preferably the first temperature and/or the
second temperature are sent via the data connection unit. For example, the thermostat head
may be wirelessly connected to another mounting unit for data transfer and, preferably, vice
versa. In some embodiments, the mounting unit is connected to an internet router and/or a
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central server by the data connection unit. This allows data transfer to a central data storage
facility. When the battery is removed, the electronic signal of the wireless connection may
vanish as the wireless connection collapses due to a power loss. The relocation detection unit
preferably detects the collapse of the wireless signal and sends a warning, preferably over the
data connection unit. Based on this, maintenance may be initiated and/or fraud may be
detected. Even if the thermostat head and the included temperature sensors are still mounted
to the heat exchanger system at least the battery may need to be replaced with a fresh one. In
some embodiments, the data connection unit provides a wired data connection instead.
Preferably, such a wired data connection is a serial, parallel or LAN-wired connection.
Additionally or in the alternative, the mounting unit, preferably for the second temperature
sensor, may comprise a wireless or wired data connection unit in order to transfer data,
preferably the first temperature and/or the second temperature, preferably to the thermostat
head or a central data storage.

[0025] It is preferred that at least one of the electronic relocation detection units is arranged in
a common assembly together with one or more temperature sensors of the temperature
sensor arrangement. The electronic relocation detection unit is preferably arranged in the
mounting unit, preferably in the thermostat head. This allows good integration. Preferably, the
electronic relocation detection unit is part of an electronic unit of the mounting unit. Thus, there
may be a plurality of electronic relocation detection units in the system when there is a plurality
of mounting units. For example, in some embodiments there is one relocation detection unit in
each thermostat head and/or one electronic relocation detection unit in each corresponding
mounting unit mounted to the same heat exchanger as the thermostat head. This preferably
allows to monitor the removal of temperature sensors in the mounting unit, preferably mounted
at the heat exchanger outlet pipe, using the relocation detection unit included in the
corresponding thermostat head on the same heat exchanger and vice versa. Thus, preferably
the thermostat head and the other mounting units mounted to the same heat exchanger are
connected to each other via a data connection, preferably a wireless data connection. A
preferred relocation detection unit comprises a microprocessor, preferably adapted to perform
calculations, preferably on the basis of the first temperature and/or the second temperature. In
some embodiments, the relocation detection unit is a microprocessor, embodied as a software
on a data carrier, or built from electronic components.

[0026] Furthermore, the object of the invention is solved by a method as described in the
outset according to claim 8, in which an electronic relocation detection function detects whether
the temperature sensor is relocated relative to the heat exchanger.

[0027] This allows to detect an unwanted relocation quickly so that the temperature sensor can
be reinstalled at its predetermined mounting location. Therefore, a good setting for the fluid
flow through the heat exchanger which adequately corresponds to the room temperature
becomes possible. In a preferred method, the electronic relocation detection function is
provided by the electronic relocation detection unit.

[0028] The method comprises the step of the electronic relocation detection function
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monitoring a temperature change of at least one temperature sensor. Further preferred
features of this method were already described in view of the heat exchanger system further
above.

[0029] Preferably, the method comprises the step of the electronic relocation detection function
monitoring whether the stroke length of the valve actuator element reaches the predetermined
stroke length. Further preferred features were as well already described above with reference
to the heat exchanger system.

[0030] It is furthermore preferred that the method comprises the step of the electronic
relocation detection function monitoring whether the battery is present in the thermostat head
of the heat exchanger system, the thermostat head comprising one or more temperature
sensors. Preferred features of this step have as well already been described further above in
view of the heat exchanger system.

[0031] In the following the present invention will be described in further detail by means of
exemplary embodiments and referring to the attached figures, in which:

Fig. 1a+1b
show a heat exchanger system in different states;
Fig. 2a+2b
show a thermostat head in an embodiment of the heat exchanger system according to
the invention in different states;
Fig. 3a+3b
show different states of a heat exchanger system according to another embodiment;
Fig. 4a+4b
show another thermostat head in different states; and
Fig. 5a+5b
show yet another thermostat head for a heat exchanger system in different states.

[0032] In the following detailed description and the attached patent claims reference signs
were introduced. However, it should be understood that the reference signs shall merely
improve readability and are in no way meant to be limiting. Furthermore, it should be
understood that the given embodiments are schematic examples only and that further
embodiments which are not shown may also be covered by the attached set of patent claims.
While the following embodiments only show up to two mounting units for temperature sensors,
embodiments comprising three or more mounting units are envisaged.

[0033] Fig. 1a shows a heat exchanger system 1 in a first state. The heat exchanger system 1
comprises a heat exchanger 2, a thermostat head 3 and a mounting bracket 4. The thermostat
head 3 and the mounting bracket 4 are adapted to transfer data between each other by means
of a data connection unit via a wireless data connection 5. The thermostat head 3 is mounted
to a heat exchanger input pipe 6. The mounting bracket 4 is mounted to a heat exchanger
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return pipe 7. The thermostat head 3 and the mounting bracket 4 are examples for mounting
units.

[0034] The heat exchanger system 1 furthermore comprises a temperature sensor
arrangement and two electronic relocation detection units 8 being adapted to detect that one
or more temperature sensors (not shown in Fig. 1a and 1b) of the temperature sensor
arrangement are relocated relative to the heat exchanger 2. Each relocation detection unit 8 is
a Microprocessor.

[0035] As shown in Fig. 1b, the thermostat head 3 may be removed from the input pipe 6. As
the thermostat head 3 in this exemplaric embodiment comprises one or more temperature
sensors (not shown in Fig. 1a and 1b), the electronic relocation detection unit 8 arranged in the
thermostat head 3 detects that the temperature sensors included in the thermostat head 3 are
relocated relative to the heat exchanger 2. Another electronic relocation detection unit 8 is in
this embodiment included in the mounting bracket 4. When the relocation of the temperature
sensors is detected, the electronic relocation detection unit 8 of the thermostat head 3 sends a
warning via the wireless data connection 5, in this case to a central data storage server, in
order to initiate maintenance and to detect fraud. Thus, a replacement thermostat head 3 can
be installed in order to reinstall the relocated temperature sensors.

[0036] Fig. 2a now shows a thermostat head 3 as it may be, for example, used in the
embodiment depicted in Fig. 1a and 1b in more detail. The thermostat head 3 comprises a first
temperature sensor 9 and a second temperature sensor 10. The relocation detection unit 8 is
arranged in a common assembly together with the first temperature sensor 9 and the second
temperature sensor 10, thus in this case in the thermostat head 3. The electronic relocation
detection unit 8 is adapted to monitor a change in a first temperature measured by the first
temperature sensor 9 and a second temperature measured by the second temperature sensor
10. Furthermore, it is adapted to monitor a temperature difference between the first
temperature measured by the first temperature sensor 9 and the second temperature
measured by the second temperature sensor 10. When the temperature difference becomes
zero, this is taken as an indication that the thermostat head 3 was removed from the heat
exchanger inlet pipe 6 together with the first temperature sensor 9 and the second
temperature sensor 10, as will be explained in more detail in the following.

[0037] As shown in Fig. 2a and 2b the thermostat head 3 is mounted to a valve housing 11
which itself is mounted to the input pipe 6. The thermostat head 3 is adapted to actuate a valve
stem 12 in order to actuate a valve element in the valve housing 11. Details are omitted as this
function is well known to the person skilled in the art.

[0038] As can be seen, the first temperature sensor 9 is arranged closer to the heat exchanger
inlet pipe 6 than the second temperature sensor 10. Specifically, the first temperature sensor 9
is arranged thermally connected to the heat exchanger inlet pipe 6, which is illustrated by the
six heat radiation waves emitted from the inlet pipe 6, and the second temperature sensor 10
is arranged more distant from the heat exchanger inlet pipe 6 than the first temperature sensor
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9 in order to measure a room temperature. Therefore, a predetermined range of temperature
differences is to be expected between the first temperature and the second temperature.

[0039] When the temperature difference falls below a certain threshold, e.g. in this
embodiment reaches zero, this is taken as an indication that the first temperature sensor 9 and
the second temperature sensor 10 have been relocated relative to the heat exchanger 2, thus
that the thermostat head 3 was removed from the valve housing 11.

[0040] This is due to the fact that, as can be understood in view of Fig. 2b, the first
temperature sensor 9 will also begin to measure the room temperature once it is more distant
from the heat exchanger inlet pipe 6. Thus, the electronic relocation detection unit 8 can send
a warning so that maintenance may be initiated.

[0041] Fig. 3a and 3b show two states of another embodiment of the heat exchanger system
1. In this embodiment, the thermostat head 3 includes the first temperature sensor 9 which is
thermally connected to a heat exchanger inlet pipe 6. The mounting bracket 4 comprises the
second temperature sensor 10 being arranged thermally connected to the heat exchanger
return pipe 7. The thermostat head 3 again comprises the electronic relocation detection unit 8
being adapted to detect whether one or more temperature sensors of the temperature sensor
arrangement are relocated relative to the heat exchanger 2. According to

Fig. 3a, the second temperature sensor 10 which shall measure the heat exchanger return
temperature at the heat exchanger return pipe 7 is removed from the return pipe 7. Thus, in
this embodiment the electronic relocation detection unit 8 of the thermostat head 3 receives
the second temperature via the wireless connection 5, detects a change in the temperature
difference between the first temperature sensor 9 and the second temperature sensor 10 and
takes this as an indication that the second temperature sensor 10 is dismounted from the
return pipe 7. Therefore the relocation detection unit sends a warning via the wireless
connection 5.

[0042] Fig. 3b shows a situation in which the mounting bracket 4 is dismounted from the return
pipe 7 and mounted to a rib 13 of the heat exchanger 2. In this exemplary embodiment the
electronic relocation detection unit 8 arranged in the thermostat head 3 monitors a
temperature response time between the first temperature sensor 9 and the second
temperature sensor 10. As in this exemplary embodiment the second temperature sensor 10
was moved closer to the inlet pipe 6, the response time difference between the first
temperature sensor 9 and the second temperature sensor 10 decreases. The electronic
relocation detection unit 8 detects this decrease in response time and takes this as an
indication that the second temperature sensor 10 was moved as furthermore the first
temperature remains constant and the second temperature increases. Therefore, a warning is
sent via the wireless data connection 5 so that maintenance can be initiated.

[0043] Fig. 4a now shows a further thermostat head 3 for a heat exchanger system 1. Again,
this thermostat head 3 comprises the first temperature sensor 9 and the relocation detection
unit 8. They are integrated in an electronic unit 14 which is adapted to drive a valve actuator
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element 15 for controlling a fluid flow through the heat exchanger 2. As can be seen in Fig. 4b,
once the thermostat head 3 is removed from the heat exchanger inlet pipe 6 the stroke length
of the valve actuator element 15 becomes a maximum stroke length. The relocation detection
unit 8 interprets this as an indication that the first temperature sensor 8 was relocated relative
to the heat exchanger 2. Thus, the electronic relocation detection unit 8 initiates a warning to
be sent via the data connection unit of the electronic unit 14 so as to initiate maintenance. It
should be understood that instead of sending a warning over the data connection unit also an
acoustic or optical warning could be given, for example a warning sound or a warning light
emitted by the thermostat head 3.

[0044] Fig. 5a and 5b show a further thermostat head 3 for a heat exchanger system 1. The
shown thermostat head 3 comprises two batteries 16a, 16b. The relocation detection unit 8 is
adapted to monitor whether the battery is present in the thermostat head 3. In this
embodiment, the relocation detection unit 8 is not arranged in a common assembly together
with one or more of the temperature sensors 9, 10 of the temperature sensor arrangement,
like the thermostat head 3 or the mounting bracket 4. Instead, the heat exchanger system 1
comprises a remote electronic relocation detection unit 8 detecting whether one or more
temperature sensors 9, 10 of the temperature sensor arrangement of the heat exchanger
system 1 are relocated relative to the heat exchanger 2. The electronic relocation detection
unit 8 is arranged in a central server in this embodiment.

[0045] Specifically, the electronic relocation detection unit 8 is adapted to monitor a presence
of an electronic signal provided by the data connection unit of the thermostat head 3. As can
be seen in Fig. 5b, once the batteries 16a, 16b are removed from the thermostat head 3 the
wireless data connection 5 of the thermostat head 3, thus the signal, collapses. The electronic
relocation detection unit 8 detects that the electronic signal, thus the wireless data connection
5, is absent and takes this as an indication that the temperature sensor 9 of the temperature
sensor arrangement was relocated relative to the heat exchanger 2 as the batteries 16a, 16b
can only be removed from the thermostat head 3 when the thermostat head 3 and thus the
first temperature sensor 9 is relocated relative to the heat exchanger 2 by removing the
thermostat head 3 from the valve housing 11.

[0046] Although the above described embodiments have temperature sensor arrangements
comprising only one or two temperature sensors, there are also embodiments with three or
more temperature sensors. For example, there may then be one or two temperature sensors
in the thermostat head 3, as described above, and additional temperature sensors in further
mounting units at the same heat exchanger 2. In preferred embodiments, the thermostat head
3 comprises two temperature sensors 9, 10 and at least one additional mounting unit
comprises at least one further temperature sensor, like the mounting bracket 4 in Fig. 3a and
3b.

[0047] Furthermore, while in the above described embodiments the temperature difference
between temperature sensors 9, 10 is taken as an indicator that one or more temperature
sensors 9, 10 of the temperature sensor arrangement are relocated relative to the heat
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exchanger 2, there are embodiments which are not shown in which only the temperature
change of one or more temperature sensors is monitored by the electronic relocation detection
unit 8 to detect whether one or more temperature sensors 9, 10 of the temperature sensor
arrangement are relocated relative to the heat exchanger 2. For example, the electronic
relocation detection unit 8 may monitor the temperature change at the first temperature sensor
9. When the valve is opened so that hot fluid flows into the heat exchanger 2 and the first
temperature does not increase, the first temperature sensor 9 must have been tampered with,
thus it probably was removed.

[0048] Thus, it becomes clear that according to the invention a method for detecting a
relocation of the temperature sensor 9, 10 in the heat exchanger system 1 is achieved in which
the electronic relocation detection unit 8 detects whether the temperature sensor 9, 10 is
relocated relative to the heat exchanger 2. This electronic relocation detection function can be
reached in different ways, for example by monitoring a temperature change of one or more
temperature sensors, like the first temperature sensor 9 and/or the second temperature sensor
10, by monitoring whether a stroke length of the valve actuator element 15 reaches the
predetermined stroke length or by monitoring whether the battery 16a, 16b is present in the
thermostat head 3 of the heat exchanger system 1, the thermostat head 3 comprising a
temperature sensor arrangement.

[0049] By having the electronic relocation detection unit 8 adapted to detect whether one or
more temperature sensors 9, 10 of the temperature sensor arrangement are relocated relative
to the heat exchanger 2, as described above, it becomes possible to allow a good setting for
the fluid flow through the heat exchanger 2 which is adequately corresponding to the room
temperature as it becomes possible to notice in an easy way when the temperature sensor
arrangement is tempered. Thus, mismeasurements of the temperature can be detected,
maintenance can be initiated accordingly and/or fraud can be detected.
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PATENTKRAV

1. Et varmevekslersystem (1) omfattende en varmeveksler (2) og en temperatursensor-
indretning, hvor temperatursensorindretningen omfatter en fgrste temperatursensor (9)
og en anden temperatursensor (10), hvor mindst en elektronisk relokeringsdetektions-
enhed (8) er tilpasset til at overvage en temperatureendring pa mindst en temperatur
malt af mindst en af temperatursensorerne (9, 10), hvor temperatursensormalingerne
fgrer til en indstilling af strgmningen gennem varmeveksleren,

hvor den fgrste temperatursensor (9) er anbragt i termisk forbindelse med et varme-
veksler-indlgbsrgr (6) og er anbragt tettere pa varmeveksler-indlgbsrgret (6) end den
anden temperatursensor (10), og hvor den anden temperatursensor(10) er anbragt fjer-
nere fra varmeveksler-indlgbsrgret (6) end den fgrste temperatursensor (9),
kendetegnet ved, at den fgrste temperatursensor (9) og den anden temperatursensor
(10) er indeholdt i et termostathoved (3), og at en eller flere elektroniske relokerings-
detektionsenheder (8) er tilpasset til at detektere hvorvidt en eller flere af temperatur-
sensorindretningens temperatursensorer (9, 10) er omplaceret 1 forhold til varmeveks-

leren (2).

2. Varmevekslersystem ifglge krav 1, hvor den anden temperatursensor (10) er indret-

tet til at male en rumtemperatur.

3. Varmevekslersystem ifglge krav 1 eller 2, kendetegnet ved, at den mindst ene
elektroniske relokeringsdetektionsenhed (8) er tilpasset til at overvage hvorvidt en
slaglengde af et ventilaktuatorelement (15) til at styre en vaskestrgmning gennem

varmeveksleren (2) nar en forudbestemt slaglaengde.

4. Varmevekslersystem ifglge krav 3, kendetegnet ved, at den forudbestemte slag-

lengde er lig med en maksimal slaglengde.

5. Varmevekslersystem ifglge et hvilket som helst af kravene 1 til 4, kendetegnet ved
termostathovedet (3) til at styre en ventil 1 varmeveksleren (2), hvor termostathovedet
(3) endvidere omfatter et batteri (16a, 16b), hvor mindst en elektronisk relokeringsde-
tektionsenhed (8) er tilpasset til at overvage hvorvidt batteriet er til stede i termostat-

hovedet (3).
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6. Varmevekslersystem ifglge krav 5, kendetegnet ved, at termostathovedet (3) om-
fatter en dataforbindelsesenhed, hvor den mindst ene elektroniske relokeringsdetekti-
onsenhed (8) er tilpasset til at overvage en tilstedevarelse af et elektronisk signal (5),

som er tilvejebragt af dataforbindelsesenheden,

7. Varmevekslersystem ifglge et hvilket som helst af kravene 1 til 6, kendetegnet ved,
at den mindst ene elektroniske relokeringsdetektionsenhed (8) er indrettet i en fzlles
samling sammen med en eller flere af temperatursensorindretningens temperatursen-

sorer (9, 10).

8. Fremgangsmade til detektion af en relokering af en temperatursensor (9, 10) i et
varmevekslersystem (1) omfattende en varmeveksler (2) og en temperatursensorind-
retning, som omfatter en fgrste temperatursensor (9), en anden temperatursensor (10)
og mindst en elektronisk relokeringsdetektionsenhed (8), hvor den fgrste temperatur-
sensor (9) er anbragt i termisk forbindelse med et varmeveksler-indlgbsrgr (6) og er
anbragt tettere pa varmeveksler-indlgbsrgret (6) end en anden temperatursensor (10),
og hvor den anden temperatursensor (10) er anbragt fjernere fra varmeveksler-
indlgbsrgret (6) end den fgrste temperatursensor (9), hvor temperatursensormalingerne
fgrer til en indstilling af strgmningen gennem varmeveksleren,

omfattende trinnene:

overvagning af temperatureendring af mindst en temperatur, som er malt af
mindst en af temperatursensorerne (9, 10) med den mindst ene elektroniske
relokeringsdetektionsenhed (8),

kendetegnet ved, at en elektronisk relokeringsdetektionsfunktion af den
elektroniske relokeringsdetektionsenhed (8) detekterer hvorvidt en eller flere
af temperatursensorindretningens temperatursensorer (9, 10) er omplaceret i
forhold til varmeveksleren (2), hvor den fgrste temperatursensor (9) og den

anden temperatursensor (10) er indbefattet i et termostathoved (3).

9. Fremgangsmade ifplge krav 8, kendetegnet ved at trinnet med den elektroniske
relokeringsdetektionsfunktion overvager hvorvidt et ventilaktuatorelements (15) slag-

leengde nar en forudbestemt slagleengde.
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10. Fremgangsmade ifplge krav 8 eller 9, kendetegnet ved trinnet med den elektroni-
ske relokeringsdetektionsfunktion, som overvager hvorvidt et batteri er til stede i et

termostathoved (3) af varmevekslersystemet (2), hvor termostathovedet (3) omfatter

en temperatursensorindretning.
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DRAWINGS
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Fig. 3a
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