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On the Level! 

Hydrostatic level measurement in beverage tanks 

In the beverage industry, 
measurement of the filling 
level is the most important 
measurand besides flow 
rate. The reasons for the 
importance are the storage 
of raw materials, 
intermediate storage 
during processing, and 
storage of the final 
product. In actual practice, 
measurement of the filling 
level by means of the 
hydrostatic pressure has 
proven its worth.  
   
   
 Fig. 1: Tank system 
 
 
The hydrostatic pressure in a liquid is generated by the weight of a liquid 
column above a body (SI unit: meter water column). The pressure increases 
with increasing depth regardless of the direction. For instance, a 10 meter 
water column (mWs) is equivalent to 0.98 bar (approx. 1 bar). The hydrostatic 
pressure is derived from the force equilibrium conditions along with the mass. 
It is calculated using the ambient pressure, liquid density, filling height, and 
therefore the depth of the body. In addition, the density of a liquid is 
temperature-dependent. For example, the density of water at 5 °C is  
999.964 kg/m3, after heating to 30 °C this value drops to 995.645 kg/m3. For 
this reason the temperature-dependent density affects the accuracy of the 
filling level measurement and therefore the filling height. 

The measurement technology 

Pressure transmitters or level probes are used for hydrostatic level 
measurement in vented tanks or for determining the level in such areas as 
drinking water wells. If the level is being measured in a pressurized, closed 
tank, the measurement can be made using a differential pressure transmitter 
such as the JUMO dTRANS p20 DELTA or with two pressure transmitters. 
When measuring from the outside, which is frequently the case for hygienic 
reasons in the beverage industry, the JUMO dTRANS p30, the JUMO DELOS 
SI, or the JUMO dTRANS p20 can be used.  
The most accurate measurement of the filling level in closed tanks is achieved 
with the JUMO dTRANS p20 DELTA. In this case, one differential pressure 
transmitter with two pressure separators that are interconnected by an oil-filled 
capillary is used in each tank.  



 

2 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
       
 
Fig. 2: JUMO dTRANS p20 DELTA differential pressure transmitter with 
pressure separators – principle of level measurement in closed tanks 
 
With a transmitter linearity of 0.07°% as well as the linearities of the pressure 
separators and capillaries, a highly precise measurement of the filling level 
that is accurate to within a centimeter can be obtained. The final accuracy also 
depends, of course, on the dimensions of the tank.  
 
For level measurement in open tanks, on the other hand, the JUMO dTRANS 
p20 process pressure transmitter with display is ideal. With a linearity of 
0.05°% of the full-scale value, this device also provides highly accurate 
measured values. In this way, it is possible to measure filling levels accurately 
on the basis of the liquid and the condition of the tank.  
 
The JUMO dTRANS p20 pressure transmitter with HART® interface combines 
maximum precision with simple operation. It is used to measure the relative 
pressure and absolute pressure of gases, vapors, and liquids. The integrated 
LCD display shows the measured values and device data. The case and 
sensors are manufactured from high-grade stainless steel. Various flush-
mounted process connections are available for applications with hygienic 
requirements, including the EHEDG certified PEKA connection system. A 
special high-temperature version which can withstand temperatures of up to 
200 °C is available for measurement tasks involving hot media and cables. 
Pressure separators can also be connected for particular process technology 
applications. The transmitter is programmable. As a result it is readily 
adaptable to a variety of different measurement tasks. A convenient setup 
program is available as an accessory to enable operation via the interfaces. A 
rotary knob makes manual operation on site very convenient and quick. 
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Factory-set measuring ranges extend from 1 mbar to 600 bar. These can be 
scaled with a ratio of 1:50, allowing the user to perform a variety of 
measurement tasks with a single device. The process pressure is visualized 
by a large, illuminated LCD display.  

  
Fig. 3: JUMO dTRANS p20 process pressure transmitter – principle of level 
measurement in open tanks 
 

Adapted for hygiene 

The sensors used in the beverage industry that have direct contact to the 
medium must meet specific hygienic requirements. This applies to the 
material, which is typically stainless steel 316 L with a surface roughness 
≤0.8 µm. If seals are employed the standardized Food and Drug 
Administration-compliant (FDA) material is used. In addition, resistance of the 
material to various cleaning agents such as caustic soda and nitric acid is 
required. The oil filling used in the pressure transmitter is also FDA-compliant 
and suitable for food contact applications. Furthermore, the seal and the oil 
filling used satisfy the requirements of Regulation (EC) No. 1935/2004 of the 
European Parliament and Council dated 27 October 2004 for materials and 
objects that come in contact with food. 

Safe and clean 

Specific regulations also apply for the connection of sensors with the 
production plant – known as the process connection. These regulations focus 
particularly on the connection's ability to be cleaned: If the process connection 
is difficult to clean, any remaining pollutants can contaminate the next batch. 
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An important aspect of good cleaning is not only choosing the correct 
connection, but also its correct insertion. For this purpose, regulations and 
standards also exist. These were developed by such organizations as the 
EHEDG (European Hygienic Engineering and Design Group). 
The PEKA process connection adapter system from JUMO is particularly user-
friendly here.  

 
 
Fig. 4: PEKA adapter system 1) Aseptic fitting in accordance with DIN 11864-
1A, 2) Clamp in accordance with 32676, 3) VARIVENT® 4) Welding socket 5) 
Orbital welding socket 
 
The PEKA adapter system is available for devices that measure temperature, 
pressure, and conductivity. PEKA means: a practical, EHEDG-compliant 
adapter system. The parts of the EHEDG-certified adapter system that come 
into contact with the product are made from 316 L (1.4435) stainless steel, 
fitted with FDA-compliant seals, and have a standard surface roughness of Ra 
= 0.8 µm. Thanks to cavity-free installation and the hygienic design, the 
system is easy to clean and tailored specifically to the requirements of the 
food and pharmaceutical industry. The system’s different process connections 
(welding socket, orbital welding socket, clamp, aseptic according to DIN 
11864-1, and VARIVENT®) make it versatile to use and suitable for every 
application. The benefits are obvious: easy replacement of measuring devices, 
disassembly/reassembly several times without quality losses, and sealing of 
the installation location with a plug designed specifically for this purpose. 

Reliable product quality through hygienic measurement technology 

In many beverage industry processes, the filling level is the decisive 
measurand. By using measurement technology featuring an ideal design, high 
accuracy, and hygienic process connections, plants can be operated safely 
and without impurities. Dry running of pumps or overflowing of tanks is also 
prevented. Pressure transmitters with the PEKA process connection adapter 
system are the ideal combination for reliable level measurement in the 
beverage industry.  
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