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Multichannel Measuring Devices for Liquid Analysis 
 

I have a dream.....  

Since these words were spoken by American civil rights activist Martin Luther 
King, they have become a very well-known saying. Indeed, alongside the 
original meaning relating to civil rights, it is certainly possible to have dreams 
in world of technology as well. So many users – and also manufacturers – of 
electrochemical sensors long for maintenance-free and wear-free 
measurement technology/sensors for important processes in all things relating 
to the field of water and wastewater. 

However, despite some innovations in recent years with regard to detail, very 
little has been achieved, for example in the field of pH and redox 
measurement. Mechanically, the sensors continue to be significantly more 
sensitive than those for measuring temperature, for example. Their 
specifications are "soft" and they undergo significant changes during normal 
use (drift). This results in the need for regular checks and readjustments ("pH 
calibration“). From an electrical point of view, the measurement signals are 
"small" and currents tend to be in the range of picoamperes or nanoamperes. 
Or there are high-resistance potential measurements which make the sensors 
susceptible to electrical faults. Nothing has really changed in this respect, 
despite the fact that sensors today are made slightly more convenient through 
the use of closely integrated electronics. 

In the last four to five years, anyone who has observed the market for 
measuring devices and sensors for liquid analysis will have noticed a certain 
trend relating to so-called intelligent sensors. The electronic measured value 
processing of raw signals from electrochemical sensors (pH, redox) has 
shifted from a separate transmitter to the head of the sensor, and has been 
praised as the answer to everything. This is bound to bring a few benefits in 
terms of limiting possible fault sources (moisture in cables and connectors) or 
maintenance/calibration of the sensors beyond the installation location (for 
example in a warm, dry laboratory instead of at the plant). In complex plants, 
however, the lack of an intelligent transmitter can make the process unclear 
and in some cases unsafe, and is often too expensive in small individual 
applications.  

Sensors with "on board" digital or analog measured value processing 
(permanently installed in the electrode head) should be connected directly to 
central process control systems or superior control systems (PLC). Their 
measured values are then only processed and displayed centrally. Calibration 
(which really means adjustment) of the sensors is performed in a 
decentralized manner in the laboratory, and may be done using a separate 
device or PC/laptop. Due to the necessary temperature compensation, the 
sensors must also integrate the temperature probe alongside the transmitter 
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electronics. Although this may sound practical at first, there are in fact 
consequences. For example, as pH and redox electrodes continue to use 
wearing parts with life cycles ranging from a matter of weeks to a maximum of 
one or two years (depending on the area of application), the integrated 
electronics and temperature probe are disposed of in the event of a 
malfunction. As a result, this must also be paid for when making a new 
purchase. Here the economic aspects are just as dubious as the ecological 
ones.  

A further disadvantage of digital sensors in this field is the lack of standards 
and the resulting lack of alternatives. The systems are all proprietary, meaning 
that you must select a manufacturer and are then technically dependent upon 
that system. Cables, evaluation software, and interface converters are usually 
not compatible with one another when combining different manufacturers. 
Even when it comes to electrochemical sensors, there are still differences in 
the performance of the sensors when used in various applications. If a 
customer has a bad experience with one manufacturer's sensors or is no 
longer satisfied with the prices, availability, or services, sadly the technical 
dependence has already been established. Changing to another supplier is 
only possible at great technical and monetary expense. If the sensors are 
embedded in a control system and changes to the measuring point occur, then 
costly interventions must be made in the main software of a PLC or control 
system. If you are lucky, the relevant plant manufacturer will still exist.  

For the classic and often more practical solution, the associated transmitter 
(which is separable from the sensor) creates the link between the 
measurement signal and the superior control system. If there are any changes 
on the sensor side, these are easier to adjust in the transmitter. Modern 
devices use clear text operation in the user's national language and generally 
do not require experts to make corrections. Nowadays, the decentralized 
transmitter platform also enables the integration of other functionalities thanks 
to modern electronics. 25 years ago, the integration of fully fledged PID 
controllers in transmitters was still a revolutionary concept – today it is the 
state of the art.  

Since then, the transmitter has also evolved to take on a range of other tasks 
that had previously belonged to external devices. Nowadays measurement, 
display, control, and registration can all be easily combined – without the need 
to overload a central control system. In water and wastewater technology, it is 
possible to collect essential water parameters in a single device and process 
these together electronically. Modern color displays then enable a clear 
overview of the measured values. Using modern operation techniques such as 
touchscreens, the necessary settings and operations involved in calibration 
become child's play. Thanks to smartphones and tablet computers this is no 
longer a drawback – even for those of us who are not technical experts.  
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Once the user has digitalized the measured values from the sensor in the 
device, these will be displayed, assigned control algorithms, and "registered" 
with a date and time stamp without the need for any further conversions. This 
registration function is not to be confused with simple data storage on a data 
chip (for example an SD card). As data storage on memory cards features an 
unprotected data format that can be tampered with, this cannot be used to 
provide evidence for official bodies. 

A typical application example is the final wastewater inspection of a 
manufacturing plant. Before feeding in the wastewater from production, the 
wastewater must comply with specific limit values. The plant operator must be 
able to verify these measured values chronologically and without gaps. 
Traditionally, this is done by an external recorder (previously a paper recorder, 
nowadays a paperless recorder). A modern measuring device such as the 
JUMO AQUIS touch incorporates a real paperless recorder with a tamper-
proof data protocol. This saves installation costs and reduces measurement 
errors. Evaluation software is then used to summarize, process, and 
graphically review the data blocks of different recording periods. Any 
manipulation of the data pool would be detected here. 

The detection of various sensor signals in one multichannel measuring device 
opens up new opportunities in areas such as the incorporation into modern 
data structures. Devices such as the JUMO AQUIS touch S can be integrated 
directly into a LAN or Wi-Fi network. In addition to this, the optional 
ETHERNET interface employs the familiar TCP/IP protocol as used in Internet 
technology. The JUMO AQUIS touch S can therefore be accessed via its own 
IP address. An Internet browser can then be used to monitor the current 
measured values and calibration log books from any computer in the world. 
The JUMO AQUIS touch also offers a so-called Web browser – its own Web 
page with all the contents of the normal screen views.  

It is also possible to set up remote access for service technicians via the PC-
based setup program. All measured values and device statuses can be read 
out via the LAN network using the "Modbus over TCP“ technology and read 
into central control systems. This does away with the previous techniques, 
which involved first converting all measured values to either standard 0/4 to 
20 mA signals or DC 0 to 10 V voltages and sending these to the PLC, where 
they were to be re-digitalized. This reduces wiring costs. For four to ten 
measured values, a correspondingly large amount of long copper wires was 
required to connect to the control system. Alongside the costs of cables and 
routing, the PLC/control system had to provide a correspondingly high number 
of analog inputs, which was also costly. Thanks to modern interfaces such as 
ETHERNET/LAN and fast Internet connections, all data can now be 
transferred via one line in virtually no time at all. Of course, the device can 
also communicate via e-mail or SMS whenever previously defined alarms or 
device statuses occur.  
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Summary 

The future will see an increase in measurement technology tasks – particularly 
in the area surrounding the precious commodity that is water. The customer 
must carefully consider whether to opt for a classic sensor/transmitter solution 
or install highly-integrated sensors. Either way, the most important thing is that 
they first have a clear idea of the task, solution approach, and outcomes 
(including resulting costs). Thus far, no alternative has been found to the tried-
and-tested methods. However, new technologies will offer more choice to 
users and system designers and open up new opportunities. Multichannel 
measuring devices represent a central collection point for measured values 
and control signals, and along with a clear local presentation, also offer the 
option to securely transfer gathered information using simple wiring via a 
modern communication interface such as PROFIBUS-DP or Ethernet/LAN.  
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Classic solution: pH sensor with separate JUMO AQUI S 500 pH 

transmitter/controller as well as JUMO LogoScreen 5 00 paperless 

recorder. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Combined solution: pH sensor with combined JUMO AQU IS touch S 
transmitter, controller, and recorder. 
 

 

  

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Thanks to the color touchscreen, the water treatmen t plant can be 

displayed graphically. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The JUMO AQUIS touch S: A modular multichannel measuring device fo r 

liquid analysis with integrated controller and pape rless recorder

 

Thanks to the color touchscreen, the water treatmen t plant can be 

touch S: A modular multichannel measuring device fo r 

liquid analysis with integrated controller and pape rless recorder  
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touch S: A modular multichannel measuring device fo r 


