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Abbreviations

On the lookout for savings potential? Plant managers are 
increasingly interested in ancillary processes and auxiliary 
processes and to ensure accurate balancing of steam, meas-

uring devices are required that not only measure accurately but also 
feature an appropriately large measuring range to measure heavily 
fluctuating flow rates. 

Systems that monitor the consumption of steam, cooling water 
and condensate extremely accurately are being installed more and 
more frequently in process industries. Not only do they measure 
and optimise actual consumption, they also ‘notify’ in the case of 
expensive peaks in consumption. When measuring steam flow, orifice 
measurement systems are often used. Although these systems are 
easy to use, the disadvantage is that they feature a smaller measuring 
range, lower accuracy and increased pressure loss. When it comes 
to fluctuating pressures and temperatures, the measurements are 
generally too inaccurate as orifices often do not feature pressure or 
temperature compensation. 

Stable measurements

However, vortex flow measuring methods have proven successful in 
these processes. In fact, the product being promoted in this article, 
has been installed in many supply processes. It reliably measures the 
operating, standard volumetric and mass flow of conductive and non-
conductive liquids, gases and vapours. A feature that is particularly 
appreciated in practice is that the temperature and pressure measure-
ment as well as the correction calculator have already been integrated 
which enables the device to measure both pressure and temperature 
as well as the volume flow, using the data to calculate the precise 
measured value. The result is extremely low measuring accuracy when 
measuring steam at 1% when measuring volume flow; and 1,5% when 
measuring mass flow (each based on the measured value). Classic 
systems with separate pressure and temperature sensors as well as 
flow calculators feature system accuracies of 3 - 5%. Thanks to the 
integrated pressure and temperature measurement, any costs for the 
installation and wiring of additional sensors or correction calculators 

are eliminated. A further convincing factor is the maintenance-free 
nature of the device compared to orifice measuring systems which 
must be dismantled for maintenance and then reinstalled. 

The ISP (Intelligent Signal Processing) ensures that measured 
values are accurately analysed, eliminating external interference. 
The ISP technology is an intelligent filter system which first analyses 
the measuring signal and then finds the vortex signal in the whole 
spectrum. The filter then follows the vortex signal like a servo sys-
tem, masking interfering signals. The result is a precise and stable 
measurement. 

Easy to use

The robustness of the device is at least as important as its measuring 
properties. Thanks to its non-wearing stainless steel construction, this 
product features excellent long-term stability. The sensor or pick-up 
is positioned linear to the Karman vortex street to detect the vortex, 
thus achieving maximum accuracy. The bluff body is permanently 
welded on and the pick-up is affixed in the shadow of the bluff body. 
This minimises the risk of deposits and the measuring tube remains 
maintenance-free. This means no chance of solid particles causing 
damage and there is high stability in the case of water hammers and 
pressure surges. Since it is only necessary to replace the pick-up and not 
the bluff body when changing the sensor, recalibration is not required. 

The OPTISWIRL 4070 C is pre-configured, making installation 
in the pipeline straightforward. Following the plug and play princi-
ple, the measuring device automatically performs a self-test after 
commissioning and is immediately ready for operation. The device 
measures liquids, gases and vapours at temperatures between -40°C 
and 240°C, whether it is in the chemicals industry (hydrocarbons, 
solvents, desalinated water, thermo oil, gases, welding gases, steam), 
in the pharmaceutical and food and beverage industry (steam, CIP 
processes, demineralised water, desalinated water, CO2), in paper 
manufacturing (compressed air, steam), water and wastewater 
technology (compressed air, steam) and in the oil and gas industry 
(petrochemical products, benzene, ethylene, steam etc).
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Basis for reliable 
balance sheets

Vortex flowmeters, with integrated pressure and temperature measurement, provide reliable data for energy balance - accurate with a large 

measuring range.

CIP – Clean In Process
ISP – Intelligent Signal Processing
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Field-tested use: Examples of applications in practice

Example 1 

A large chemical concern operates its own steam network, from which 
the individual business units draw off steam, eg for heating purposes. 
The company has installed a primary monitoring system for recording 
and billing the steam and energy consumption. The steam flows past 
a measurement point through an insulated DN 150 pipe with 10 t/h at 
4,5 bar pressure and a temperature of 156°C. The density is 2,92 kg/m3. 
Until now, the operator has deployed a compact orifice flowmeter in 
combination with a temperature and pressure sensor to measure the 
quantity of steam consumed. However, the measuring range of the 
orifice flowmeter was not sufficient to measure the fluctuating quanti-
ties of steam flowing through. The vortex flowmeter was supplied 
with a flow rectifier to enable shorter inlet runs. The large measuring 
span allows the operator to measure the actual steam consumption 
with much more accuracy than before. 

Example 2

Next to hot water, saturated steam is one of the most important energy 
sources in breweries and is used in all the important production proc-
esses such as brewing, pasteurising, sterilising, washing and cleaning. 
The creation of steam is very energy-intensive; the firing up of the 
boilers is normally done using liquid fossil fuels or natural gas. For 
this reason, an exact measurement of the amount of steam produced 
is essential for the optimised control of the burner and ultimately, for 
cost-effective and environmentally-friendly plant operation.

A large brewery was looking for a measurement solution for a 
steam pipe that was serving one of the brewing lines at the company. 
The mass flow of saturated steam needed to be measured for internal 
energy balancing. The volume flow was between 1 300…19 000 kg/h. 
In order to compare the consumption of the brewing line with the 
other consumers in the company, the measured volume flow needed 
to be converted to a mass flow. Using the predefined density, the 
mass flow can be calculated from the volume flow. As the operating 
conditions are not constant, the change in density on the saturated 
steam line must be taken into consideration. The OPTISWIRL 4070 C 
with standard integrated temperature compensation is ideal in this 
situation. With it, the brewery can now reliably monitor the quantity 
of steam delivered to the brewing line with no need for maintenance.  

Example 3
A manufacturer of ceramic materials in southern Germany supplies 
saturated steam to its production lines through its own steam net-
work. To do this it needs a way to measure the mass flow of saturated 
steam for 15 measuring points. The steam consumption figures for 

each production line must be output to an existing control system 
for internal calculation purposes. This requires the measured flow 
quantity to be converted to a mass flow for fluctuating operating 
points. The OPTISWIRL with integrated temperature compensation 
was used to measure the saturated steam in this application as well. 
With the given operating conditions, the device’s measurement range 
is 1:22; the measurable flow velocities are between 3 and 80 m/s. This 
product measures both the volume flow and the product temperature. 
The operating density on the saturated steam graph is calculated 
online, based on the product temperature.  From this, the mass flow 
can be calculated and output. While the customer had successfully 
used several of the Duisburg-based company’s measuring systems, it 
was still relying on orifice or differential pressure measuring systems 
for this application. However, the measuring range of those systems 
was no longer adequate to accurately measure the minimum and 
maximum volume flows. Thanks to this larger measurement range, 
the quantity of steam actually delivered can be recorded much more 
accurately. The flow quantities are displayed directly on site in kg/h 
or t/h through the integrated temperature compensation. The meas-
uring devices are maintenance-free, eliminating the need for regular 
dismantling for servicing. Alongside the low purchase costs, the 
most convincing factor was the considerably simpler installation of 
the compact measuring devices as compared to that needed for the 
differential pressure measurements. 

In-house 
measurement of 
saturated steam, 
separated according 
to production line.
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Steam measurement in a brewery.

Conclusion

The examples illustrate the range of use of the OPTISWIRL 4070 
vortex flowmeter. It is the first 2-wire device to feature integrated 
pressure and temperature compensation. Additional versions and 
communication options are currently under development. In addi-
tion to the flow measurement of standard volumes for gases, gas 
mixtures and wet gases, it is also suitable for measuring saturated 
steam as the temperature compensation is a standard feature even 
in the base model. As there is no need to install additional sensors in 
the pipeline and there are no additional wiring expenses, installation 
costs are considerably reduced. On top of that, the measuring devices 
provide the crucial information needed for trusted energy balances – 
even in the frequently underestimated ancillary processes – and thus 
form the basis for further measures needed to permanently reduce 
energy costs in operation.

OPTISWIRL 4070 C.


