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Vortex meters are easily assembled, reliable, 
accurate and suitable for almost any fluid. 
Above all for steam applications, these ver-

satile measuring devices have, in the meantime, 
quite established themselves. Users profit from 
several aspects of the new devices: they are highly 
resistant, work reliably under even the harshest of 
conditions and offer convenient evaluation func-
tions. Versions with an integrated temperature 
sensor, for instance, render additional sensors and 
calculator units to balance the energy of saturated 
steam superfluous for many applications. This 
range is evidence of what modern flowmeters 
based on the vortex principle can handle today.

Thanks to their concept covering more than 
a single product, an extensive series of software 
tools was created for flowmeters of all types of 
functional principles. These tools support users 
in an optimum manner from planning to initial 
operations and configuration up to diagnosis and 
maintenance. All devices are based on the same 
operating philosophy, so users may easily cope 
with flowmeters based on different functional 
principles. All devices are, moreover, approved 
for hazardous zones FM/CSA Cl. I/II/III, Div 1/2 and 
ATEX zones 1 and 2, vortex and Coriolis flowm-
eters even for hazardous zone 0.

Capacitive sensors cope  
with harsh conditions

The ’heart’ of the new vortex meters is the proven 
and patented capacitive DSC sensor already in 
use in more than 100 000 installations worldwide.

Similar to a flag, the sensor paddle projecting 
into the pipe is deflected by the vortex generated at 

the bluff body. This changes the distance between 
the central electrode and the outer electrodes. 
Evaluation electronics count the number of ca-
pacitance drifts. This procedure is reliable and 
accurate. The maximum measuring error amounts 
to +/-1% of the instantaneous value for gases and 
steam, +/-0,75% for liquids. For gases, flow rates 
of up to 75 m/s may be detected; in the case of 
liquids flow rates of up to 9 m/s are possible owing 
to the cavitation limit. Compared to conventional 
solutions mostly working with piezoelectric sen-
sors, this capacitive procedure and the placing of 
the sensor behind the bluff body offers a whole 
series of advantages: thanks to well-balanced 
mechanics, measurements are not negatively af-
fected by vibrations such as may be generated by, 
eg pumps or compressors. Oscillations between 
100 and 500 Hz at an acceleration of up to 1 g do 
not negatively affect this function either, nor do 
clogging media create problems because, eg rust 
particles do not affect the function of the sensor 
paddle. The robust capacitive sensor is, moreover, 
highly resistant against water or steam hammer. 
Even extreme temperature shocks are no problem 
for a capacitive sensor.

In the standard version, it is suitable for proc-
ess temperatures between -40°C and +260°C. High 
temperature or low temperature versions handle 
temperatures between -200°C and 400°C. For high-
pressure applications, sensors are equipped with 
an additional secondary containment.

Universally usable devices

Vortex meters, that are optionally available as 
flanged or Wafer versions, are universally usable. 

Measuring principle comes of age
Meters for liquids, gas, steam
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Steam, gas, and the most varied liquids play an important role in all industrial fields. To optimise costs and process sequences, their consumption, 

storage, and demand have to be controlled at regular intervals. Vortex meters are eminently practical for such tasks.

Vortex flowmeters of this series work 
reliably in harsh ambient conditions and 
offer convenient evaluation functions. 
Versions with an integrated temperature 
sensor, for instance, make additional 
sensors and calculator units for the energy 
balancing of saturated steam superfluous. 
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Schematic display of the vortex shedding at the bluff body of a vortex me-
ter. The shedding frequency of the vortex is directly proportional to the flow 
rate. The volume of the individual vortices is the same.

Depending on the application, you may choose between versions 
with the evaluation electronics compactly integrated on the measur-
ing device, or remote ones that may be installed at a distance of up 
to 30 m from the measuring-point. The clear-text display is easily 
readable and may also be installed in hazardous zones. Initial opera-
tions and handling are simple and convenient, eg with the help of 
a quick-set-up function that offers a menu guiding you through all 
the application parameters necessary for commissioning. The ‘intel-
ligent’ electronics may even take into account highly specific givens, 
eg differing pipe diameters. The measuring signal is available at a 
4…20 mA current interface and an electrically isolated pulse output. 
In addition, there are versions for Profibus PA or Foundation Fieldbus. 
Applications for these versatile measuring systems are used in the 
most diverse industries to record the volume flow of steam, liquids, or 
gases. Vortex meters are made of stainless steel or C-22 alloy and are 
more and more frequently used in areas where differential pressure 
flowmeters and orifice plates were formerly used. Vortex meters are 
easier to mount and, with 1:20 up to 1:40, guarantee a significantly 
better turndown for typical applications.

Flowmeter with integrated temperature  
sensor for saturated steam

Vortex meters are particularly often used to measure steam. As vor-
tex meters only measure volume flow, and steam flows are mostly 
balanced in mass units, they are often combined with a pressure 
and/or temperature sensor as well as the respective calculator unit.

In case of superheated steam, you may then also calculate the 
steam mass. For the great number of applications where the mass flow 
of saturated steam has to be determined, there is now, in addition to 
the above solution, an interesting alternative offering a specially good 
cost and benefit ratio. This flowmeter is equipped with a temperature 
sensor that is directly integrated into the sensor paddle. In addition to 
the volume flow, this flowmeter also determines the temperature. As 
there is a defined relationship in the case of saturated steam between 
temperature and pressure, the electronics of the flowmeter can cal-
culate the steam mass based on these measured values.

An interesting alternative with a particularly positive cost and 
benefit ratio - a vortex meter with an integrated temperature sensor 
and high-performance electronics renders additional sensors and 
flow computers to determine mass of saturated steam superfluous.

In practical applications, this offers several advantages. You do 

not need an additional pressure or temperature sensor and an exter-
nal steam computer. Thus, investment costs and expenditure can be 
significantly reduced. Except for the application in the saturated-steam 
field, this is also suitable to measure liquids such as, eg thermo-oils 
or even gases at a constant pressure.

Conclusion

For applications where liquids, gases, steam, or compressed air are 
to be measured, vortex meters based on the vortex principle offer 
almost ideal prerequisites. The physical principles of this procedure 
are based on the laws of the Karmán vortex street. The fluid flows 
around the bluff body in the pipe The volume of the vortices remains 
constant. If you count the vortices, you also know the flow rate. The 
proportion between measured quantity and output signal is linear 
for wide ranges. A sensor then translates the pressure pulses of the 
vortices into an electrical signal that may subsequently be processed 
in whatever way necessary.
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