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Automobiles whose engines generate little waste heat require special interior heat-
ers. This problem is especially known in vehicles with TDI engines. With the develop-
ment of new hybrid and electric cars, this requirement has become even more urgent. 
On the one hand, the engines heat up slower and reach lower temperatures. On the 
other hand, the engines run in the high-voltage range. While in classic automobiles a 
basic electrical voltage of 12V prevails, the basic voltage of hybrid and electric cars is 
300-400V DC. Components must be able to withstand this high voltage, or they have 
to be protected accordingly. Therefore, in practice tests on suitable test stations are 
the basis for the development of a marketable product and for quality assurance in 
series production. 

High voltage in the vehicle sector means voltages above 25 VAC or 60 VDC. According 
to VDE, the generally valid limit of the maximum permissible contact voltage is 50 VAC 
or 120 VDC. Therefore, special security measures must be adopted to protect the em-
ployees at the test stations. The test stations themselves are also heavily loaded, be-
cause in addition to the test specimen, the system always measures the complete test 
station. In case of insulation measurements with up to 1,000 VDC, this is quite posi-
tive: the tests show that the test station is also fully functional. With the breakdown 
measurement with up to 2,600 VAC and a current of 2 mA, however, the test station 
is heavily stressed.  

In comparison to these high voltages and currents, resistance tests used to determine 
the patency of the earthing bolt to the body panels function with a resistance of less 
than 20 mOhm. Therefore, experience on the part of the test station manufacturer 
and the certification of the respective test stations are essential.  

However, in the context of test stations for water heaters you do not only have to 
consider the issue of high voltages. "In prototyping, some basic conditions need to be 
flexible. Therefore, test parameters must be individually adjustable, at least in the 
testing laboratory," Gerd Lidy says, responsible for hardware planning and quality 
management at ProNES Automation GmbH. As part of the customer project, the 
tester should be allowed to flexibly define the interacting parameters. In addition to 
the test parameters such as cold, pressure, temperature, and flow, especially the 
electronic components should be tested. ProNES Automation GmbH implemented 
the solution on the basis of common standard components that were intelligently 
networked. 
  



Special solution on standard basis 
 
A car is exposed to a wide temperature range and has to cover a wide range of driving 
performances. The individual components should be tested accordingly. In the exam-
ple of the auxiliary heater, it should be tested in short test runs or in the context of 
long-term tests over several days in a temperature range of -20 °C to  
90 °C.  

The controls for the cooling circuit, the flow, the pressure, and the temperature in 
the center circuit of the water heater predetermine the basic conditions. In each 
case, these parameters are reset in order to redefine the test scenario. "The control-
lers used to develop the test station were connected via LabVIEW. The manufacturer-
specific software modules for connecting the controllers already exist in the LabVIEW 
libraries. As soon as the operators use these libraries, the controllers can only be con-
figured via direct programming in LabVIEW. However, the customer should be able to 
carry out the configuration simply via the graphical user interface. With individual 
programming, also implemented in LabVIEW, this requirement could be met," Lidy 
explains. 

Embedded – the heart of the test station 
 
A particular challenge was that the interdependent controllers influence each other 
directly. The corresponding dependencies had to be solved by complex algorithms. 
However, the implementation of a simplified operation of the test station did by far 
not stop here. The individual valves and the pump including their status as well as the 
test parameters such as pressure, temperature or fill level should be visualised in 
real-time. "The developers implemented the real-time transfer via a National Instru-
ments compactRIO system. The cRIO is a configurable embedded control, regulation 
and data acquisition system. The programmable FPGA, the flexible use of I/O-mod-
ules and the combination with LabVIEW formed the ideal basis," Lidy annotates.  

Fast data acquisition is paramount 
 
The LabVIEW software is the link for programming. LabVIEW does not only handle 
control tasks, it also maps the user interface. The design of the user interface allows 
the complete test procedure to be displayed on one screen. The individual progress 
curves of the test and the progress curves regarding the changes in the electronics 
can be superimposed in order to understand the test and its influence on the elec-
tronic components. 

  



Good planning is half the work 
 
"Building a test station for product development is rarely a task where the frame-
work conditions are static," Lidy says. "The customer, however, has every right to ex-
pect an operational, turn-key product. This means that the basic specifications and 
their high transparency are decisive for success. Therefore, ProNES Automation 
GmbH carried out an in-depth analysis in advance. During this analysis eventualities 
in product development were also considered. This is the only way to transparently 
coordinate the concept and the design with the respective customer. "Insofar as you 
are familiar with standard technologies and their possibilities, and above all consider 
the upstream and downstream processes of the customer – regardless of whether 
the test station is an inline or laboratory solution – you can develop secure individual 
solutions and integrate and network these with existing technologies. Thus, you 
reach the greatest benefit possible", Lidy explains. Via these individual solutions, the 
interior heating of hybrid and electric cars can be accelerated in the near future. This 
also means comfort in mobility of the future. 
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