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HEAT EXCHANGER AND METHOD FOR 
CONTROLLING OR REGULATING THE 

HEAT EXCHANGER 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] This application claims priority to German patent 
application DE 10 2019 211 229.3 , filed Jul . 29 , 2019 , the 
entire content of which is incorporated herein by reference . 

TECHNICAL FIELD 

[ 0002 ] The disclosure relates to a heat exchanger and to a 
method for controlling or regulating a heat exchanger . 

BACKGROUND 

[ 0003 ] Heat exchangers are already known from the 
related art . For instance , a so - called chiller can be used in an 
electrically operated vehicle as heat exchanger to cool a 
traction battery . Waste heat , which is transferred into the 
coolant circuit of the vehicle via cooling plates , through 
which the coolant can flow , is created in battery cells of the 
traction battery in charging or discharging processes . The 
waste heat can then be transferred from the coolant circuit 
into the refrigerant circuit via the chiller . To regulate a flow 
rate of the refrigerant through the chiller and thus the 
refrigerant circuit , an electronic expansion valve can be 
inserted in the chiller . Said electronic expansion valve can be 
controlled or regulated with a control system — for example 
an air conditioning control system of the vehicle . Currently 
present state variables of the refrigerant — such as , for 
example , temperature or pressure- are determined for this 
purpose and are processed by the control system . The 
expansion valve is then controlled or regulated as a function 
of this in that the opening of the expansion valve or the speed 
of the compressor in the refrigerant circuit are adapted . 
[ 0004 ] The currently present state variables of the refrig 
erant are thereby detected via sensors . The sensor can thus 
be arranged outside of the chiller at a refrigerant line and can 
indirectly detect temperature of the refrigerant . In the alter 
native , the sensor can detect pressure and temperature of the 
refrigerant at the output of the chiller . In both cases , the 
selection of the expansion valve is independent of the 
selection of the sensor . Disadvantageously , however , an 
additional separate data cable is required between the sensor 
and the control system as well as an additional connection 
for the data cable at the control system . A further option is 
to combine the sensor and the expansion valve in an assem 
bly . The sensor can thus be connected to the control system 
via the data cable of the expansion valve , so that no 
additional connection has to be provided at the control 
system . Disadvantageously , however , an assembly of this 
type has a large weight and a large installation space 
requirement . In addition , the sensor cannot be selected 
independently of the expansion valve . 

[ 0006 ] These objects are achieved by a heat exchanger , in 
particular a chiller , and a method for controlling or regulat 
ing a heat exchanger as described herein . 
[ 0007 ] A generic heat exchanger , in particular a chiller , 
has a heat exchanger block , which includes a first fluid duct 
for a refrigerant and a second fluid duct for a coolant . The 
heat exchanger further has an inlet and an outlet for the 
refrigerant , which are formed at a connecting flange of the 
heat exchanger and which are fluidically connected to the 
first fluid duct . The refrigerant can flow into the first fluid 
duct and thus into the heat exchanger block via the inlet and 
can flow out of the first fluid duct and thus out of the heat 
exchanger block via the outlet . In addition , the heat 
exchanger has at least one sensor for detecting at least one 
measured variable of the refrigerant . The heat exchanger 
further has an electronic expansion valve arranged in the 
inlet including an integrated regulating unit , wherein the 
expansion valve regulates a flow rate of the refrigerant in the 
inlet as a function of the at least one detected measured 
variable . According to an aspect of the disclosure , the at least 
one sensor and the regulating unit of the expansion valve are 
connected via a cable so as to transfer data , wherein at least 
one port is formed at the expansion valve , and wherein the 
cable is secured releasably or non - releasably in the respec 
tive port of the expansion valve . 
[ 0008 ] The heat exchanger can be a stacked - plate heat 
exchanger . The heat exchanger block of the heat exchanger 
then includes several stacked plates , between which first 
hollow spaces for the refrigerant and second hollow spaces 
for the coolant are formed . The respective hollow spaces are 
then arranged alternately one on top of the other , so that the 
refrigerant and the coolant can exchange heat via the stacked 
disks . The first fluid duct is then formed with the first hollow 
spaces , and the second fluid duct is then formed with the 
second hollow spaces . The heat exchanger can alternatively 
be a flat - tube heat exchanger . The heat exchanger block of 
the heat exchanger then includes several flat tubes , with 
which the first fluid duct for the refrigerant is formed . The 
second fluid duct for the coolant is then formed around the 
flat tubes . In both exemplary embodiments , an input and an 
output for the coolant can be formed at the heat exchanger , 
which are then fluidically connected to the second fluid duct . 
[ 0009 ] The regulating unit is integrated into the expansion 
valve and cannot be separated therefrom . In other words , the 
regulating unit is a part of the expansion valve . The expan 
sion valve can comprise a housing , which surrounds the 
regulating unit . The respective port at the housing can 
advantageously be formed to be accessible from the outside , 
so that the cable can be secured in the respective port from 
the outside or can be released therefrom . The at least one 
sensor can then accordingly be interconnected with the 
regulating unit from the outside or can be separated there 
from . In addition , the expansion valve can have a regulating 
mechanism , which then regulates the flow rate of the refrig 
erant . The regulating mechanism can be appropriately 
arranged in the housing . In addition , a Local Interconnect 
Network ( LIN ) connection for a LIN cable or a correspond 
ing plug can be formed at the housing . The regulating unit 
of the expansion valve and an external control system can 
then be connected via the LIN cable so as to transfer data . 
The regulating unit can include a cabling of the at least one 
sensor with the LIN connection and / or a control unit or an 
integrated control circuit , respectively . The cabling of the at 

SUMMARY 

[ 0005 ] It is thus an object of the disclosure to provide an 
improved or at least alternative embodiment for a heat 
exchanger , in particular a chiller , of the generic type , in the 
case of which the described disadvantages are overcome . An 
improved or at least alternative method for controlling or 
regulating the heat exchanger , in particular the chiller , is to 
further be provided . 
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least one sensor with the regulating unit of the expansion 
valve can take place via LIN or via an analog signal . 
[ 0010 ] In the heat exchanger according to an aspect of the 
disclosure , output signals of the at least one sensor are used 
as input signals of the regulating unit and thus of the 
expansion valve and can be transferred to an external control 
system with the regulating unit . The at least one sensor is 
thereby not directly connected to the external control sys 
tem , and an additional data cable as well as an additional 
connection to the external control system are dispensed 
with . The number of the data cables and of the connections 
and thus the integration effort for the customer can be 
reduced with the solution according to the disclosure . The 
sensor can further be selected independently of the expan 
sion valve and can be positioned at or in the heat exchanger 
independently of the installation position of the expansion 
valve . Independently of the installation position of the 
sensor , the heat exchanger according to an aspect of the 
disclosure additionally has a low overall weight and a small 
installation space requirement . As a whole , a universal and 
cost - efficient solution is provided with the heat exchanger 
according to an aspect of the disclosure . 
[ 0011 ] It can advantageously be provided that two sensors 
are provided in the heat exchanger . The one sensor is thereby 
arranged at the inlet and the other sensor at the outlet of the 
heat exchanger . The respective sensor is thereby a tempera 
ture sensor and the measured variable detected by said 
sensor is temperature of the refrigerant . The two sensors can 
be connected to the regulating unit of the expansion valve 
via the common cable via the respective port so as to transfer 
data . The controlling or regulating of the expansion valve 
can then take place as a function of the detected tempera 
tures . 
[ 0012 ] In the alternative , the sole sensor , which is arranged 
at the outlet of the heat exchanger , can be provided in the 
heat exchanger . The sensor is then a combined pressure 
temperature sensor and detects two measured variables , 
wherein the one detected measured variable is temperature 
of the refrigerant , and the other detected measured variable 
is pressure in the refrigerant . The controlling or regulating of 
the expansion valve can then take place independently of the 
detected temperature and the detected pressure . 
[ 0013 ] In the alternative , it can be provided that the sole 
sensor is provided in the heat exchanger and is arranged at 
the outlet of the heat exchanger . The sensor is then a 
temperature sensor and the detected measured variable is 
temperature of the refrigerant . In addition , an external sensor 
can be provided and can be arranged on the suction side in 
a refrigerant circuit , which includes the heat exchanger . The 
external sensor is then a pressure sensor and the detected 
measured variable is then pressure in the refrigerant . The 
controlling or regulating of the expansion valve can then 
take place independently of the detected temperature and the 
detected pressure . 
[ 0014 ] The disclosure also relates to a method for con 
trolling or regulating the above - described heat exchanger , in 
particular a chiller . The heat exchanger thereby has a heat 
exchanger block , which has a first fluid duct for a refrigerant 
and a second fluid duct for a coolant . In addition , the heat 
exchanger has an inlet and an outlet for the refrigerant , 
which are formed at a connecting flange of the heat 
exchanger and which are fluidically connected to the first 
fluid duct . The heat exchanger has at least one sensor for 
detecting at least one measured variable of the refrigerant . 

The heat exchanger further has an electronic expansion 
valve arranged in the inlet including an integrated regulating 
unit , which is connected to an external control system so as 
to transfer data . 
[ 0015 ] The method thereby includes detecting of at least 
one measured variable of the refrigerant with the at least one 
sensor and a transmitting of the detected measured variable 
via a cable to the regulating unit of the expansion valve . The 
method further includes controlling or regulating the expan 
sion valve with the regulating unit or with the external 
control system , which takes place as a function of the 
received measured variable of the sensor . The expansion 
valve thereby regulates a flow rate of the refrigerant in the 
inlet of the heat exchanger . The detected measured variable 
is thereby advantageously transmitted to the regulating unit 
of the expansion valve , so that the sensor is only connected 
to the regulating unit of the expansion valve so as to transfer 
data . The detected measured variable is thus transmitted 
only to the regulating unit and can be transferred to the 
control system only with the regulating unit . For this pur 
pose , the external control system is connected to the regu 
lating unit of the expansion valve , for example via a LIN 
system , so as to transfer data . For this purpose , a LIN 
connection can be provided at the expansion valve . 
[ 0016 ] It can advantageously be provided that the heat 
exchanger is controlled or regulated in a first mode in the 
method . In the first mode , the regulating unit transfers the 
detected measured variable , after the latter has been 
received , to the external control system without being pro 
cessed . After the unprocessed measured variable has been 
received , the latter is processed with the control system , and 
the expansion valve is controlled or regulated as a function 
thereof with the control system . In response to the process 
ing , the received measured variable can be compared or 
computed , for example with variables stored in character 
istic fields or with other received measured variables and / or 
can be changed with algorithms and / or can be stored in a 
memory . 
[ 0017 ] In the alternative , it can be provided that the heat 
exchanger is controlled or regulated in a second mode in the 
method . In the second mode , the regulating unit processes 
the detected measured variable , after the latter has been 
received , and the regulating unit transfers the processed 
measured variable to the external control system . After the 
processed measured variable has been received , the latter is 
further processed with the control system , and the expansion 
valve is controlled or regulated as a function thereof with the 
control system . In response to the processing , the received 
measured variable can be compared or computed , for 
example with variables stored in characteristic fields or with 
other received measured variables and / or can be changed 
with algorithms and / or can be stored in a memory . 
[ 0018 ] In the alternative , it can be provided that the heat 
exchanger is controlled or regulated in a third mode in the 
method . In the third mode , the regulating unit processes the 
detected measured variable , after the latter has been 
received , and the expansion valve is controlled or regulated 
as a function thereof with the control system . In the third 
mode , the heat exchanger is controlled or regulated solely 
with the regulating unit without including the external 
control system . The electronic expansion valve is not con 
trolled or regulated by the external control system in the 
third mode , so that the electronic expansion valve can be 
compared to a thermostatic expansion valve in this mode . 
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[ 0022 ] Further important features and advantages of the 
disclosure follow from the drawings , and from the corre 
sponding figure description on the basis of the drawings . 
[ 0023 ] It goes without saying that the above - mentioned 
features and the features , which will be described below , 
cannot only be used in the respective specified combination , 
but also in other combinations or alone , without leaving the 
scope of the present disclosure . 

BRIEF DESCRIPTION OF THE DRAWINGS 

This mode can be used , in particular , if no controlling or 
regulating with the external control system is desired or 
possible . The third mode can thereby be permanently turned 
on or can be temporarily turned on by the external control 
system , depending on the current operating situation . The 
third mode has the advantage that the expansion valve does 
not need to be permanently controlled or regulated by the 
external control system . 
[ 0019 ] In the third mode , the heat exchanger can advan 
tageously be controlled or regulated in a high - load sub mode 
or in an average - load sub mode or in a weak - load sub mode . 
The high - load sub mode corresponding to a high perfor 
mance of the heat exchanger , which corresponds to a small 
overheating of typically approximately 0-3 K and the so 
called “ wet setting ” . The average - load sub mode corre 
sponds to an average performance , which corresponds to an 
average overheating of typically approximately 4-7 K and 
the so - called “ average setting ” . The average load sub mode 
corresponds to a standard operation of the heat exchanger . 
The weak - load sub mode corresponds to a low performance , 
which corresponds to a high overheating of typically 
approximately 8-12 K and the so - called “ dry setting ” . The 
weak - load sub mode corresponds to a turn - on mode . A 
switchover can advantageously be made between the sub 
modes , depending on the operating situation . 
[ 0020 ] It can advantageously be provided that two mea 
sured variables of the refrigerant are detected with two 
sensors of the heat exchanger in the method . The one sensor 
then detects temperature of the refrigerant at the inlet as 
measured variable , and the other sensor detects temperature 
of the refrigerant at the outlet of the heat exchanger as 
measured variable . The respectively detected measured vari 
able is then transmitted to the regulating unit with the 
respective sensor . After the detected variables have been 
received in the regulating unit , they are then further pro 
cessed as a function of the selected mode of the method . In 
the alternative , it can be provided that two measured vari 
ables of the refrigerant are detected with the sole sensor of 
the heat exchanger in the method . The sensor is arranged at 
the outlet of the heat exchanger and detects temperature of 
the refrigerant and pressure in the refrigerant as measured 
variables . The sensor then transmits the detected variables to 
the regulating unit . After the receipt of the detected variables 
in the regulating unit , they are then further processed as a 
function of the selected mode of the method . 
[ 0021 ] In the alternative , it can be provided that two 
measured variables of the refrigerant are detected with the 
sole sensor of the heat exchanger and with an external 
sensor . The one measured variable is thereby detected with 
the sole sensor of the heat exchanger and the other measured 
variable with the external sensor . The sole sensor is arranged 
at the outlet of the heat exchanger and thereby detects 
temperature of the refrigerant as measured variable . The 
sensor transmits this measured variable to the regulating 
unit . On the suction side , the external sensor detects pressure 
as measured variable in a refrigerant circuit including the 
heat exchanger and transmits the detected measured variable 
directly to the external control system for further processing . 
This alternative can thereby only be used in the case of the 
first mode or in the case of the second mode of the method . 
The detected measured variable of the sole sensor is thus 
further processed after the receipt in the regulating unit or is 
transmitted to the external control unit without being pro 
cessed . 

[ 0024 ] The disclosure will now be described with refer 
ence to the drawings wherein : 
[ 0025 ] FIG . 1 shows a view of a heat exchanger which is 
controlled or regulated in a first or in a second mode of a 
method according to a first exemplary embodiment of the 
disclosure ; 
[ 0026 ] FIG . 2 shows a view of the heat exchanger which 
is controlled or regulated in a third mode of the method 
according to the first exemplary embodiment of the disclo 
sure ; 
[ 0027 ] FIG . 3 shows a view of the heat exchanger which 
is controlled or regulated in the first or in the second mode 
of the method according to a second exemplary embodiment 
of the disclosure ; 
[ 0028 ] FIG . 4 shows a view of the heat exchanger which 
is controlled or regulated in a third mode of the method 
according to the second exemplary embodiment of the 
disclosure ; 
[ 0029 ] FIG . 5 shows a view of the heat exchanger which 
is controlled or regulated in the first or in the second mode 
of the method according a third exemplary embodiment of 
to the disclosure ; 
[ 0030 ] FIG . 6 shows a view of the heat exchanger accord 
ing to the second or third exemplary embodiment of the 
disclosure ; and 
[ 0031 ] FIG . 7 shows a diagram for several sub modes 
within the third mode . 

DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

[ 0032 ] Exemplary embodiments of the disclosure are 
illustrated in the drawings and will be described in more 
detail in the following description , whereby identical refer 
ence numerals refer to identical or similar or functionally 
identical components . 
[ 0033 ] FIG . 1 and FIG . 2 show a view of a heat exchanger 
1 – here a chiller 2 — according to a first embodiment of the 
disclosure . The heat exchanger 1 has a heat exchanger block 
3 , which includes a first fluid duct 4 for a refrigerant and a 
second fluid duct 5 for a coolant . The heat exchanger 1 
further has an inlet 6a and an outlet 6b for the refrigerant , 
which are formed at a connecting flange 7 of the heat 
exchanger 1 and are fluidically connected to the first fluid 
duct 4. The refrigerant can flow into the first fluid duct 4 and 
thus into the heat exchanger block 3 via the inlet 6a , and can 
flow out of the first fluid duct 4 and thus out of the heat 
exchanger block 3 via the outlet 6b , as suggested with 
arrows . In addition , the heat exchanger 1 has an input 8a and 
an output 8b for the coolant show in FIG . 6 — which are 
fluidically connected to the second fluid duct 5. The coolant 
can then flow back into the second fluid duct 5 and thus into 
the heat exchanger block 3 via the input 8a , and can flow out 
of the second fluid duct 5 and thus out of the heat exchanger 
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block 3 via the output 8b . The refrigerant and the coolant can 
exchange heat in the heat exchanger block 3 of the heat 
exchanger 1. The heat exchanger 1 has an electronic expan 
sion valve 9 including an integrated regulating unit 12 , 
which is arranged in the inlet ba . 
[ 0034 ] In the first exemplary embodiment , the heat 
exchanger 1 has two sensors 10 for detecting two measured 
variables . The sensors 10 are temperature sensors 11a and 
11b , which are each arranged in the inlet 6a and in the outlet 
6b and which detect temperature of the refrigerant as mea 
sured variable . The expansion valve 9 then regulates a flow 
rate of the refrigerant in the inlet 6a as a function of the 
detected temperatures at the inlet ba and at the outlet 6b . The 
two sensors 10 are connected to the regulating unit 12 via a 
cable 13 so as to transfer data and in a releasable manner , for 
the purpose of which a port 14 for the cable 13 is provided 
at the expansion valve 9. In this exemplary embodiment , 
only one port 14 is provided for the cable 13 , which connects 
the two sensors 10 together with the regulating unit 12 so as 
to transfer data . However , one port 14 can in each case be 
provided for each of the sensors 10 at the expansion valve 
9 and they can then be connected to the regulating unit 12 
via separate cables so as to transfer data . Further ports can 
further also be provided at the expansion valve . The heat 
exchanger 1 in the first exemplary embodiment can be 
controlled or regulated in three modes with a method 17 
according to an exemplary embodiment of the disclosure . 
[ 0035 ] With reference to FIG . 1 , a first mode 17a and a 
second mode 17b of the method 17 will be described in more 
detail below . The detected measured variables here tem 
perature of the refrigerant at the inlet ba and at the outlet 
66 are first transmitted to the regulating unit 12 via the 
cable 13 , as indicated with arrows . The control unit 12 or the 
expansion valve 9 , respectively , is connected via a LIN 
system 15 with a corresponding LIN connection 19 to the 
expansion valve 9 with an external control system 16 so as 
to transfer data . If the heat exchanger 1 is operated in the first 
mode 17a , the detected measured variables are transferred 
via the LIN system 15 to the control system 16 , after being 
received in the regulating unit 12 , without being processed . 
If the heat exchanger 1 is operated in the second mode 17b , 
the detected measured variables are first processed after 
being received in the regulating unit 12 and are then trans 
ferred to the control system 16 via the LIN system 15. The 
control system 16 then processes the received measured 
variables in both modes 17a and 17b , and controls or 
regulates the expansion valve 9 as function thereof . The 
controlling or regulating — or a transfer of control or regu 
lating signals , respectively — then takes place via the LIN 
system 15. The communication between the external control 
system 16 and the expansion valve 9 via the LIN system 15 
is indicated with arrows . 
[ 0036 ] With reference to FIG . 2 , a third mode 17c of the 
method 17 will be described in more detail below . The 
detected measured variables — here temperature of the 
refrigerant at the inlet 6a and at the outlet 6b are trans 
mitted to the regulating unit 12 via the cable 13 , as suggested 
with arrows . The detected measured variables are processed 
in the regulating unit 12 , and the expansion valve 9 is 
controlled or regulated by the regulating unit 12 as a 
function thereof . Even though the regulating unit 12 or the 
expansion valve 9 , respectively , can be connected to the 
external control system 16 via a LIN system 15 so as to 
transfer data , a data transfer does not take place . This is 

indicated with a broken line . Within the third mode 17c , the 
heat exchanger 1 can be controlled or regulated in one of the 
three sub modes . The sub modes are shown in FIG . 7 . 
[ 0037 ] FIG . 3 and FIG . 4 show views of the heat 
exchanger 1 according to a second exemplary embodiment 
of the disclosure . The differences between the second exem 
plary embodiment and the first exemplary embodiment will 
be discussed separately below . Apart from that , the two 
exemplary embodiments are consistent . In deviation from 
the first exemplary embodiment , the heat exchanger 1 has 
the sole sensor 10 here , which is a combined pressure 
temperature sensor 11c . The pressure - temperature sensor 
11c is arranged at the outlet 6b of the heat exchanger 1 and 
detects two measured variables — temperature and pressure 
of the refrigerant . The sensor 10 then transmits the detected 
measured variables to the regulating unit 12 via the cable 13 , 
as suggested with arrows . 
[ 0038 ] With reference to FIG . 3 , the heat exchanger 1 in 
the second exemplary embodiment can be controlled or 
regulated in the first mode 17a and in the second mode 176 
of the method . This takes place analogously to the first 
exemplary embodiment of the heat exchanger 1 , as 
described with reference to FIG . 1. In deviation , the tem 
perature and the pressure are used as measured variables 
here to control or regulate the expansion valve 9. With 
reference to FIG . 4 , the heat exchanger 1 in the second 
exemplary embodiment can also be controlled or regulated 
in the third mode 17c of the method 17. This takes place 
analogously to the first exemplary embodiment of the heat 
exchanger 1 , as described with reference to FIG . 2. In 
deviation , the temperature and the pressure are used as 
measured variables here to control or regulate the expansion 
valve 9. The heat exchanger 1 can be controlled and regu 
lated in one of the three sub modes within the third mode 
17c . The sub modes are shown in FIG . 7 . 
[ 0039 ] FIG . 5 shows a view of the heat exchanger 1 
according to a third exemplary embodiment of the disclo 
sure . The differences between the third exemplary embodi 
ment and the first exemplary embodiment will be discussed 
separately below . Apart from that , the two exemplary 
embodiments are consistent . In deviation from the first 
exemplary embodiment , the heat exchanger 1 has the sole 
sensor 10 here , which is the temperature sensor 11b here . 
The temperature sensor 11b is arranged at the outlet 6b of the 
heat exchanger 1 and detects temperature of the refrigerant 
as measured variable . An external sensor 18 is further 
provided , which is a pressure sensor 11d . The external 
sensor 18 is thereby arranged on the suction side in a 
refrigerant circuit 20 , which includes the heat exchanger , 
and detects pressure of the refrigerant as measured variable . 
[ 0040 ] The heat exchanger 1 in the third exemplary 
embodiment can only be controlled or regulated in the first 
mode 17a or in the second mode 17b of the method 17. The 
sensor 10 thereby transmits the detected measured variable 
to the regulating unit 12 via the cable 13 , as indicated with 
arrows . If the heat exchanger 1 is operated in the first mode 
17a , the detected measured variable is transferred to the 
control system 16 via the LIN system 15 without being 
processed after being received in the regulating unit 12. If 
the heat exchanger 1 is operated in the second mode 17b , the 
detected measured variable is first processed after being 
received in the regulating unit 12 and is then transferred to 
the control system 16 via the LIN system 15. In both modes 
17a and 17b , the external sensor 18 transmits the detected 
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measured variable directly to the external control system 16 , 
as indicated with the arrow . The control system 16 then 
processes the received measured variables in both modes 
17a and 17h and controls or regulates the expansion valve 9 
as a function thereof . The communication between the 
control system 16 and the regulating unit 12 takes place via 
the LIN system 15 , as guested with arrows . 
[ 0041 ] FIG . 6 shows a view of the heat exchanger 1 
according to an exemplary embodiment of the disclosure . If 
the sensor 10 at the outlet 6b is the pressure - temperature 
sensor 11c , the exemplary embodiment shown here corre 
sponds to the heat exchanger 1 in the second exemplary 
embodiment . If the sensor 10 at the outlet 6b is the tem 
perature sensor 11b , the exemplary embodiment shown here 
corresponds to the heat exchanger 1 in the third exemplary 
embodiment . As shown here , the heat exchanger 1 has the 
input 8a and the output 8b , which are fluidically connected 
to the second fluid duct 5. The coolant flows into the second 
fluid duct 5 and thus into the heat exchanger block 3 via the 
input 8a , and the coolant flows out of the second fluid duct 
5 and thus out of the heat exchanger block 3 via the output 
86. The LIN connection 19 and the port 14 , which are 
formed at the expansion valve 9 or at a housing 20 , respec 
tively , of the expansion valve 9 , are also shown here . The 
regulating unit 12 can be connected to the control system 16 
via the LIN connection 19 of the expansion valve 9 and can 
be connected to the sensor 10 via the port 14 so as to transfer 
data . A cable 13 between the port 14 and the sensor 10 is not 
illustrated here for the sake of clarity . 
[ 0042 ] A diagram is shown in FIG . 7 , in which three 
possible sub modes within the third mode 17c are identified . 
In the third mode 17a , the heat exchanger 1 can be controlled 
or regulated in a high - load sub mode , in an average - load sub 
mode , or in a weak - load sub mode . The high - load sub mode 
corresponds to a high performance of the heat exchanger 1 , 
which corresponds to a small overheating of typically 
approximately 0-3 K and the so - called “ wet setting ” . The 
average - load sub mode corresponds to an average perfor 
mance , which corresponds to an average overheating of 
typically approximately 4-7 K and the so - called “ average 
setting ” . The average load sub mode corresponds to a 
standard operation of the heat exchanger 1. The weak - load 
sub mode corresponds to a low performance , which corre 
sponds to a high overheating of approximately 8-12 K and 
the so - called “ dry setting ” . The weak - load sub mode corre 
sponds to a turn - on mode . 
[ 0043 ] Here , the heat exchanger 1 is the chiller 2 , which 
can be used , for example , to cool a traction battery in an 
electrically operated vehicle . The chiller 2 is then fluidically 
integrated into the refrigerant circuit of an air - conditioning 
system of the vehicle and into the coolant circuit of the 
vehicle . The control system 16 is then an air - conditioning 
control system , which controls or regulates the chiller 2 in 
the first mode 17a and in the second mode 17b of the method 
17. The external sensor 18 or the pressure sensor 11d , 
respectively , can be a part of the air - conditioning system . 
[ 0044 ] It is understood that the foregoing description is 
that of the exemplary embodiments of the disclosure and 
that various changes and modifications may be made thereto 
without departing from the spirit and scope of the disclosure 
as defined in the appended claims . 
What is claimed is : 
1. A heat exchanger , in particular a chiller , the heat 

exchanger comprising : 

a heat exchanger block , which has a first fluid duct for a 
refrigerant and a second fluid duct for a coolant ; 

an inlet and an outlet for the refrigerant , which are formed 
at a connecting flange of the heat exchanger and which 
are fluidically connected to the first fluid duct ; 

at least one sensor for detecting at least one measured 
variable of the refrigerant ; 

an electronic expansion valve arranged in the inlet com 
prising an integrated regulating unit , wherein the 
expansion valve regulates a flow rate of the refrigerant 
in the inlet as a function of the at least one detected 
measured variable , 

wherein the at least one sensor and the regulating unit of 
the expansion valve are connected via a cable to 
transfer data , 

wherein at least one port is formed at the expansion valve , 
and 

wherein the cable is secured releasably or non - releasably 
in the respective port at the expansion valve . 

2. The heat exchanger according to claim 1 , wherein : 
two such sensors are provided in the heat exchanger , 
the one sensor is arranged at the inlet and the other sensor 

at the outlet of the heat exchanger , and 
the respective sensor is a temperature sensor and the 

measured variable detected by said sensor is the tem 
perature of the refrigerant . 

3. The heat exchanger according to claim 1 , wherein : 
only such a sensor , which is arranged at the outlet of the 

heat exchanger , is provided in the heat exchanger , and 
that the sensor is a combined pressure - temperature 
sensor and detects two measured variables , and 

the one detected measured variable is the temperature of 
the refrigerant , and the other detected measured vari 
able is the pressure in the refrigerant . 

4. The heat exchanger according to claim 1 , wherein : 
only such a sensor is provided in the heat exchanger and 

is arranged at the outlet of the heat exchanger , 
the sensor is a temperature sensor and the detected 

measured variable is the temperature of the refrigerant , 
in addition , an external sensor is provided and is arranged 

on the suction side in a refrigerant circuit , which 
comprises the heat exchanger , and 

the external sensor is a pressure sensor and the detected 
measured variable is the pressure in the refrigerant . 

5. A method for controlling or regulating a heat 
exchanger , in particular a chiller , according to claim 1 , 
wherein the heat exchanger has a heat exchanger block , 
which has a first fluid duct for a refrigerant and a second 
fluid duct for a coolant , wherein the heat exchanger has an 
inlet and an outlet for the refrigerant , which are formed at a 
connecting flange of the heat exchanger and which are 
fluidically connected to the first fluid duct , wherein the heat 
exchanger has at least one sensor for detecting at least one 
measured variable of the refrigerant , wherein the heat 
exchanger has an electronic expansion valve , which is 
arranged in the inlet comprising an integrated regulating unit 
and which is connected to an external control system to 
transfer data , the method comprising : 

detecting at least one measured variable of the refrigerant 
with the at least one sensor ; 

transmitting the detected measured variable via a cable to 
the regulating unit of the expansion valve ; and 

controlling or regulating the expansion valve with the 
regulating unit or with the control system as a function 
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of the received measured variable of the sensor , 
wherein the expansion valve regulates a flow rate of the 
refrigerant in the inlet . 

6. The method according to claim 5 , wherein : 
the heat exchanger is controlled or regulated in a first 
mode , and 

in the first mode , the regulating unit transfers the detected 
measured variable , after the latter has been received , to 
the external control system without being processed , 
and 

in the first mode , the control system processes the unpro 
cessed measured variable , after the latter been received , 
and controls or regulates the expansion valve as a 
function thereof . 

7. The method according to claim 5 , wherein : 
the heat exchanger is controlled or regulated in a second 
mode , 

in the second mode , the regulating unit processes the 
detected measured variable , after the latter has been 
received , and transfers the processed measured variable 
to the external control system , and 

in the second mode , after the processed measured variable 
has been received , the control system further processes 
it and controls or regulates the expansion valve as a 
function thereof . 

8. The method according to claim 5 , wherein : 
the heat exchanger is controlled or regulated in a third 
mode , 

in the third mode , the regulating unit processes the 
detected measured variable , after the latter has been 
received and controls or regulates the expansion valve 
as a function thereof , without including the external 
control system . 

9. The method according to claim 8 , wherein : 
in the third mode , the heat exchanger is controlled or 

regulated in a high - load sub mode or in an average - load 
sub mode or in a weak - load sub mode , 

the high - load sub mode corresponds to a high perfor 
mance of the heat exchanger , 

the average - load sub mode corresponds to an average 
performance of the heat exchanger , and 

the weak - load sub mode corresponds to a low perfor 
mance of the heat exchanger . 

10. The method according to claim 5 , wherein : 
two measured variables of the refrigerant are detected 

with two sensors of the heat exchanger , 
the one sensor detects a temperature of the refrigerant at 

the inlet , and 
the other sensor detects the temperature of the refrigerant 

at the outlet of the heat exchanger and transmit them to 
the regulating unit . 

11. The method according to claim 5 , wherein : 
two measured variables of the refrigerant are detected 

with the sole sensor of the heat exchanger , 
the sensor at the outlet of the heat exchanger detects a 

temperature of the refrigerant and a pressure in the 
refrigerant and transmits them to the regulating unit . 

12. The method according to claim 6 , wherein : 
two measured variables of the refrigerant are detected 

with the sole sensor of the heat exchanger and with an 
external sensor , 

the one measured variable is detected with the sole sensor 
of the heat exchanger and the other measured variable 
with the external sensor , 

the sole sensor at the outlet of the heat exchanger detects 
a temperature and transmits it to the regulating unit , and 

on the suction side , the external sensor detects a pressure 
in a refrigerant circuit comprising the heat exchanger 
and transmits the detected measured variable directly to 
the control system for further processing . 


