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Chemical and petrochemical, pharmaceutical and food, fluid 
recycling, offshore, oil and gas, machine building and plant 
construction – there is hardly any sector of industry where 

floats cannot provide information on the current liquid level. But 
ever more often, there is the question whether level measurement 
using the float principle still has a place, and how this can also find 
applications in sterile process engineering. 

Measuring principle

Despite more modern measuring techniques such as radar or ultra-
soncis, floats can still claim their place within the wide subject of 
liquid level detection. This also holds true for level measurement 
with float systems in sanitary applications, where generally two 
types of measuring principle are used: Point-based and continuous 
limit level detection.

For the point-based monitoring of levels, the use of magnetic 
float switches is still favoured, generally fitted at the top of the tank. It 
makes no difference whether only one or several level limits are moni-
tored. Within the guide tube, the inert gas contacts (reed contacts) set 
to the pre-defined switching positions are activated magnetically and 
without contact. The potential-free contacts enable general-purpose 
signal processing via PLC inputs and isolating amplifiers. Depending 
on requirements, it is possible to define a minimum/maximum alarm 
value and also an emergency shutdown level. The distinct advantages 
of using magnetic float switches for point-based limit level detection 
are the ease of installation and also the low costs with respect to 
commissioning and maintenance of the instruments.

With the continuous measurement with floats as signal transmit-
ters, there are two versions of sensor system used, depending on the 
nature of the application. These are reed sensors and magnetostric-
tive sensors.

With the reed-chain measuring principle, a float with built-in 
magnets actuates small reed contacts in the guide tube (separated by 
5 – 20 mm depending on measuring length and required accuracy). 
These reed contacts are part of a measuring chain which generates a 
voltage proportional to the liquid level. With this measuring principle, 
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a measuring accuracy of 1 % can be achieved for a measuring length 
of 500 mm. Generally evaluation is done via a 2-wire head-mounted 
transmitter. The resistance signals are then made available in the 
form of a 4 – 20 mA signal, a HART signal or Fieldbus.

Magnetostrictive sensors, on the other hand, are suited to high-
accuracy measurements, since they can achieve an accuracy of better 
than 0,1 mm. Here, a current pulse along a tensioned wire (made 
from a magnetostrictive material) within the sensor tube generates 
a circular magnetic field, which twists the wire. At the point being 
measured (liquid level) there is a float with permanent magnets acting 
as a position target. The superposition of these two magnetic fields 
triggers a mechanical wave in the wire, which is converted into an 
electrical signal by a piezoceramic transducer in the sensor housing 
at the end of the wire. Using this method of measurement, even the 
slightest changes in level can be detected. This capability enables the 
detection of leaks long before any damage occurs. Available output 
signals are 4 ... 20 mA or 2 – 10 V. The supply voltage is 24 Vdc.

The use of floats is particularly dependent upon the physical and 
chemical process conditions such as pressure, temperature, density 
and viscosity of the medium. A major advantage of float-based level 
measurement is that it is not influenced by moving surfaces, electrical 
conductivity, dielectric constants, foaming and boiling surfaces. What 
is important is that the material of the float (stainless steel, nickel 
alloys or plastics such as fluoropolymers) is matched individually to 
the medium (see Figure 1).

Figure 1: Specific materials and coatings for the float are matched for the 
different media.
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On this issue and also the selection of the correct measuring principle 
for sanitary applications, e.g. for use in fermenters (see Figure 1), vari-
ous criteria need to be considered with which float-based measure-
ment technology brings clear advantages. Generally, in the process 
of fermentation, agitators and their movement cause foaming on the 
surface of the medium, where the foam can be fine-pored or coarse-
pored, depending on the process. 

For many non float-based measuring principles, including radar, 
high-accuracy level measurement represents a major challenge. With 
the float-based principle, the float can be ballasted correspondingly 
so that, despite the foaming, a measurement can be made directly at 
the surface of the medium and thus a highly accurate measurement 
is ensured. This means that the float can be set up so that it floats at 
the interface of the medium and the foam layer and measures directly 
on the level limit (see Figure 2).

Figure 2: Float set-up.

Alongside the desire for a highly accurate level measurement, various 
other criteria are placed on measuring instruments in sanitary ap-
plications. It is fundamentally important that measuring instruments 
used exhibit good cleanability, to enable CIP (cleaning in place)/SIP 
(sterilisation in place) processes. It is crucial that the design of the 
measuring instrument meets the standards for food and pharmaceu-
tical industries. Design requirements such as adherence to certain 
materials, fully-welding, elimination of dead space, specific radii and 
surface finish quality are consequently prerequisites for applications 
in sterile process engineering. Finally, it should be noted that the 
hygienic design sensors are certified in accordance with the 74 – 06 
3 A sanitary standards (available as float switches, reed sensors and 
magnetostrictive sensors) (see Figure 3).

Figure 3: Hygienic design sensors are certified in ac-
cordance with the 74 – 06 3 A sanitary standards.

Conclusion

The experience from numerous applications 
offers the user a wide range of method and 
process-specific solutions − in the field of sanitary 
applications, too − all built around a range of 
standard products. Last but not least, also as a 
result of the unique design and the large variety 
of materials, in spite of the strong competition 
by other methods, float measurement technology 
still asserts itself in the market.

Abbreviations/Acronyms 

CIP  – Cleaning In Place
PLC  – Programmable Logic Controller
SIP  – Sterilisation In Place

Despite more modern 
measuring techniques such as radar 
or ultrasonics, floats can still claim 
their place within the wide subject 

of liquid level detection.
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