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Measurement and Control Technology for Shipbuilding 

Cruise ships are very trendy: last year alone, 1.7 million Germans took their 
vacation on the seas and spent more than 2.7 billion euro doing so. More than 
half of all the passengers are now well under 55. A reason for the boom in all 
kinds of cruise ships is the ever-increasing comfort that the passengers find on 
luxury liners. This starts with the continuously growing pools and extends far 
beyond the cinemas, skating rinks, or climbing walls. Air-conditioned cabins 
are now standard. After all, passengers can no longer be reasonably expected 
to sleep in overheated cabins on voyages in southern climates. 

JUMO products have recently been deployed on the latest generation of 
cruise ships from a large German shipyard to ensure a comfortable climate. 
To measure the temperature in cabins and ventilation ducts as well as CO2 in 
individual rooms, the shipyard relies on JUMO technology. CO2 measuring 
probes from JUMO are used with a proven infrared technology. The used 
NDIR procedure (non-dispersive infrared technology) utilizes a patented auto 
calibration function for this and eliminates any aging effects. The measuring 
probes in the indoor, wall-mounted, channel, or rod version allow for a very 
broad application area. For the respective measurands, standardized current 
and voltage outputs are available. 

In addition, hygrothermal transducers are particularly suitable for measuring 
the relative humidity and the temperature on the cruise ships. Designed for the 
most frequently used applications in the ventilation and air-conditioning 
sectors, these measuring probes are characterized in particular by their easy 
installation, robust form, and reliable humidity measurement technology. The 
relative humidity is recorded by a humidity-dependent capacitor. The 
capacitive sensor element consists of a carrier plate upon which electrodes 
are placed with a hygroscopic layer of polymer over the top. This polymer film 
absorbs or releases water molecules from the medium being measured (air), 
thereby changing the capacity of the capacitor. A downstream electronic 
circuit converts the capacity corresponding to air humidity and produces a 
standardized current or voltage signal. Other products from the JUMO portfolio 
used for ensuring the right temperature onboard include push-in RTD 
temperature probes and special temperature sensors for moisture-prone 
environments. 

JUMO has also recently added certified measurement technology for use in 
machine rooms or ballast water tanks to the range. The new JUMO MAERA 
S29 SW level probe has GL approval and has been designed primarily for use 
in shipping applications in salinated water and in potentially explosive areas. 
The level probe is available for relative and absolute pressures from 100 mbar 
to 10 bar. The chemically high-resistant titanium design and the intrinsically 
safe ATEX approval allow the probe to also be used in difficult environmental 
conditions. In combination with the GL shipping approval the MAERA S29 SW 
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is suitable for such jobs as continuous level measurement in ballast water 
tanks to ensure the ideal depth of ships. Moreover, JUMO MAERA S29 SW is 
also suitable for anti-heeling systems in ships. Furthermore, the JUMO 
MAERA S29 SW can also be used in tough and highly viscous media such as 
heavy oil. 

The level probe distinguishes itself thanks to its optimum moisture and 
vibration protection. A two-wire reverse-polarity protection mechanism, which 
protects the measuring device against damage, ensures maximum safety in 
the event of faulty startup. The design, which includes a removable protective 
cap, gives users the option of a front-flush variant with G½" external thread. 
The temperature of the medium can lie between 0 and 50 °C, although lower 
temperatures are possible depending on the medium. 

The JUMO dTRANS p20 is another product with DNV approval and suitable 
for level measurement on ships. The highly accurate pressure transmitter has 
a display which shows pressure and temperature values among other things. 
Depending on the version, it can be used in a temperature range from -
50 to +200 °C. Thanks to the intrinsically safe ATEX approval, this pressure 
transmitter is ideal for level measurement in LNG tanks. 

The JUMO MIDAS S07 MA pressure transmitter has also been developed 
especially for the shipbuilding industry. It is characterized by its compact 
design type, robust stainless steel, and ease of installation. The JUMO MIDAS 
S07 MA is available for measuring ranges of 1 to 100 bar relative pressure 
and 1 to 25 bar absolute pressure. The medium temperature can be between -
40 and +125 °C. The fully welded and therefore seal-free measuring system 
made of high-grade stainless steel allows the pressure transmitter to be used 
in almost all media, even when the conditions are rough.  

The deployed piezoresistive silicon sensor with a stainless steel separating 
diaphragm has a high level of overload protection and long-term stability. The 
high quality of every pressure transmitter is ensured with a 100 % final 
inspection within a fully automated production plant. The determined 
specifications of the pressure transmitter are saved in a database for 
traceability and quality assurance purposes. Thanks to its modular structure, 
the JUMO MIDAS S07 MA can be used in a multitude of applications. In 
addition to the traditional areas of applications such as motors, pumps, or 
separators, the device can also be used in offshore applications such as on oil 
rigs. 

JUMO also offers different products with GL approval from the area of control 
and automation technology. The DICON touch from the range has a two-
channel universal process and program controller. The device has four analog 
universal inputs and up to eight external inputs, which can record a variety of 
physical measured values with high precision. Thanks to different output 
variants, the actuators can be controlled directly in the device with either an 
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analog or digital setup. Interfaces such as Modbus (master/slave), 
PROFIBUS, or Ethernet with web server can be used for the communication 
with higher-order systems. 

The scalable measurement, control, and automation system JUMO mTRON T 
can be used on ships for demanding automation solutions with many 
measurands and signal sources in such places as machine rooms. The 
system uses an Ethernet-based system bus and an integrated PLC.  

Up to 30 input/output modules can be connected via the central processing 
unit. The CPU contains superior communication interfaces including a web 
server. The system allows simultaneous operation of up to 120 control loops 
which also makes it suitable for demanding control processes. Through 
expansion slots, inputs and outputs of each controller module can be 
individually expanded and adjusted. The recording functions of a fully 
adequate paperless recorder, including a web server, are implemented as a 
special feature. 

Summary: 
Measurement and control technology on ships is subjected to particular 
stresses. JUMO delivers a complete portfolio of high-quality products for the 
pressure and temperature measurands as well as for the automation and 
monitoring of maritime processes. 
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Fig. 1: Decorative picture of a cruise ship 
 
 
 

 
 
Fig. 2: The JUMO measuring probes for the concentration of carbon dioxide 
(CO2) work using an infrared principle, whereby the patented autocalibration 
process ensures high accuracy for many years. 
 
 

 
 
Fig. 3: With the MAERA S29 SW, JUMO is launching a new, highly resistant 
titanium level probe that has Ex and GL approval. 
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Fig. 4: The compact pressure transmitter JUMO MIDAS S07 MA has been 
developed especially for the shipbuilding industry. 
 

 
Fig. 5: The JUMO mTRON T measurement, control, and automation system 
 

 
Fig. 6: The highly accurate pressure transmitter JUMO dTRANS p20 with DNV 
approval.  


