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information the intended project audience should confirm before taking the next
step.
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In the landscape of industrial process control, the Proline Prowirl F 200 stands as a
benchmark for vortex flow measurement. While many industrial facilities focus
heavily on liquid inventory via level sensors, the management of steam, gases,
and low-viscosity liquids requires a different physical approach. Vortex flowmeters
provide a robust, maintenance-free alternative to traditional differential pressure
or turbine meters, offering high reliability in demanding environments. This guide
explores the engineering principles, technical capabilities, and practical application
of the Prowirl F 200, while contextualizing its role alongside comprehensive level
measurement strategies.

| Understanding Vortex Flow Measurement Principles

Before evaluating the specific features of the Proline Prowirl F 200, it is essential to
understand the physics of vortex shedding. This technology is based on the Von
Karman effect, a principle in fluid dynamics where unsteady flow separates around
a "bluff body," creating a series of alternating vortices.

| The Von Karman Vortex Street

When a fluid (liquid, gas, or steam) flows past an obstruction—known as a shedder
bar or bluff body—it cannot follow the sharp contours of the object. Consequently,
layers of the fluid detach and roll up into vortices. These vortices are shed
alternately from each side of the bluff body, forming a predictable pattern known
as a vortex street.

| Frequency and Velocity

The frequency at which these vortices are shed is directly proportional to the flow
velocity of the medium. The relationship is defined by the Strouhal number ($5t$),
a dimensionless constant for a specific bluff body shape over a wide range of
Reynolds numbers. The formula is generally expressed as:

$$f = St \times \frac{v}{d}$$

Where:
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$f$ = Shedding frequency
$v$ = Flow velocity
$d$ = Width of the bluff body

By measuring the frequency of these pressure fluctuations using a capacitive
sensor, the instrument calculates the volume flow rate. Because the shedding
frequency is independent of fluid density, pressure, and temperature within certain
limits, vortex meters provide a highly stable measurement over long periods.

Key Technical Specifications of the Proline Prowirl F
200

The Proline Prowirl F 200 is desighed as a versatile multivariable flowmeter. Unlike
basic vortex meters that only measure volume flow, the F 200 can integrate
temperature and pressure sensors to provide real-time mass flow and energy
calculations, particularly for saturated or superheated steam.

| Sensor Design and Robustness

The F 200 utilizes a patented capacitive sensor designed to withstand thermal
shocks and water hammer—common issues in steam applications. The sensor is
balanced to ignore pipe vibrations, a historical weakness of vortex technology. This
allows the meter to maintain accuracy even in high-vibration industrial
environments.

| Multivariable Capabilities

One of the defining characteristics of this series is the ability to perform complex
calculations within the transmitter. This includes:

Mass Flow: Calculating the mass of steam or gases by compensating for density
changes.

Energy Flow: Determining the heat content of steam for billing or efficiency
monitoring.
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Steam Quality: Detecting the presence of liquid droplets in steam (wet steam),
which can damage equipment and reduce heat transfer efficiency.

Advanced Features: Steam Quality and Mass Flow
Compensation

In B2B industrial operations, steam is a significant utility cost. Inaccurate
measurement leads to inefficient boiler operations and incorrect internal cost
allocation. The Proline Prowirl F 200 addresses this through specialized steam
features.

| Wet Steam Detection

Steam is most efficient when it is "dry." If the steam contains water droplets, its
energy content per kilogram decreases. The F 200 monitors the vortex signal's
characteristics to identify the presence of water. If the steam quality falls below a
certain threshold (typically 80-90%), the device can trigger an alarm, allowing
operators to check steam traps or insulation.

| Two-Wire Technology

The "200" designation refers to the loop-powered (2-wire) architecture. This
simplifies installation significantly compared to 4-wire devices, as it allows the
meter to be integrated into existing control loops without requiring separate power
cables. This reduces the total cost of ownership (TCO) and simplifies the transition
from older mechanical meters to digital vortex technology.

| Installation Requirements and Best Practices

To ensure the Proline Prowirl F 200 operates within its specified accuracy (typically
+0.75% for liquids and +1.0% for gas/steam), strict adherence to installation
geometry is required.
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|Upstream and Downstream Piping

Vortex meters require a fully developed flow profile. Turbulent flow caused by
elbows, valves, or reducers will result in measurement errors. The following table
outlines standard requirements for straight pipe runs:

Obstruction Type Upstream Requirement Downstream Requirement
(DN) (DN)

Single Elbow 15 x DN 5 x DN
Double Elbow (3D) 25 x DN 5 x DN
Reduction 20 x DN 5 x DN
Expansion 40 x DN 5 x DN
Control Valve 50 x DN 5 x DN

Note: DN refers to the Nominal Diameter of the pipe.

| Orientation and Mounting

Horizontal Pipes: For liquid applications, the pipe must be completely full. For
steam, the sensor should be mounted at the top or side to prevent condensate
from accumulating on the shedder bar.

Vertical Pipes: Flow should ideally be upward to ensure the pipe remains full and to
prevent gas bubbles from interfering with liquid measurements.

Insulation: In high-temperature applications (up to +280°C or +400°C depending
on the version), the pipe should be insulated, but the transmitter housing must
remain exposed to ambient air to prevent electronics overheating.
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Comparative Analysis: Vortex Flow vs. Level
Measurement

In many process vessels, engineers must decide between measuring the flow
entering/exiting a tank or measuring the level within the tank. While the Proline
Prowirl F 200 is a premier choice for flow, it is often used in tandem with level
measurement technologies to provide a complete mass balance.

For engineers seeking comprehensive instrumentation, reviewing various Main
Page resources for level measurement can help determine which
technology—radar, ultrasonic, or hydrostatic—best complements a vortex
flowmeter in a specific application.

Vortex Flow (Prowirl F Level Measurement
200) (Radar/Ultrasonic)
Primary Variable Velocity / Volume Flow Distance / Liquid Level
Best Use Case Steam, High-velocity Gas, Tank Inventory, Sump
Low-viscosity Liquids Control, Interface
Moving Parts None None
Pressure Loss Low (due to shedder bar) Zero (Non-contact)
Maintenance Minimal Minimal
Key Limitation Requires minimum Reynolds Affected by foam or heavy
number vapors (ultrasonic)

| Application Scenarios in Industrial Automation
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| 1. Saturated Steam Monitoring

In chemical plants, saturated steam is used for heating reactors. The F 200
provides the mass flow data required to calculate the exact heat energy delivered
to the process. By integrating this with the Main Page data from level sensors in
the condensate return tank, engineers can calculate the efficiency of the entire
steam loop.

| 2. Compressed Air Management

Compressed air is one of the most expensive utilities. The Prowirl F 200 can detect
leaks by monitoring low-flow conditions during facility downtime. Its ability to
compensate for pressure fluctuations ensures that the air volume is reported at
Standard Temperature and Pressure (STP).

| 3. Natural Gas Measurement

For industrial burners and boilers, the F 200 measures the consumption of natural
gas. Because it has no moving parts, it is not subject to the wear and tear seen in
turbine meters, ensuring long-term calibration stability.

| Limitations and Considerations

While the Proline Prowirl F 200 is highly versatile, it is not a "universal" meter for
every application:

Minimum Flow Rate: Vortex meters require a minimum Reynolds number (typically
Re > 5,000 to 20,000) to generate detectable vortices. At very low flow velocities,
the meter will read zero.

High Viscosity: Fluids with high viscosity (above 10 cP) dampen vortex formation,
making the technology unsuitable for heavy oils or syrups.

Multiphase Flow: While it can detect wet steam, the meter is not designed for
liquids with high gas content or gases with high liquid content (slug flow).
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| Maintenance and Troubleshooting

The Prowirl F 200 is designed for a "fit and forget" lifecycle, but certain conditions
require attention:

Scaling and Deposits: If the process medium builds up on the shedder bar, the
geometry changes, leading to a shift in the Strouhal number and measurement
error. Periodic visual inspection is recommended in dirty services.

Sensor Signal Loss: If the transmitter reports a loss of signal, the first check should
be the flow velocity. If the velocity is below the "low flow cut-off," no vortices are
being generated.

Vibration Interference: Although the capacitive sensor is balanced, extreme
mechanical vibration at frequencies close to the shedding frequency can cause
"ghost" readings. In such cases, pipe supports should be installed near the meter.

| Conclusion

The Proline Prowirl F 200 represents a sophisticated fusion of fluid dynamics and
digital electronics. For B2B applications requiring precise steam and gas
measurement, its multivariable capabilities and robust design provide significant
operational advantages. However, a complete industrial measurement strategy
rarely relies on flow alone. Integrating high-quality flow data with reliable level
measurement solutions ensures total process transparency. For professionals
designing these systems, consulting the Main Page for technical details on radar
and ultrasonic level sensors is a critical step in building a resilient and efficient
automation architecture.

| Frequently Asked Questions

Q: Can the Prowirl F 200 measure bidirectional flow?

No, vortex meters are inherently unidirectional. The shedder bar and sensor are
optimized for flow in one direction. Reversing the flow will result in no signal or
highly inaccurate data.

Welk Reference Guide 8



WELK REFERENCE GUIDE Proline Prowirl F 200

Q: What is the maximum temperature the F 200 can handle?

The standard version typically handles up to +280°C, but high-temperature
versions are available that extend the range to +400°C, making it suitable for
superheated steam.

Q: How does the F 200 compare to an Orifice Plate?

The F 200 offers a much wider turndown ratio (up to 30:1 or more) compared to
the 4:1 ratio of a standard orifice plate. It also has a lower permanent pressure
loss and requires less maintenance since there is no edge to dull or clog.

Q: Is it necessary to recalibrate the meter?

Because the shedding frequency depends only on the geometry of the shedder
bar, which does not change over time (barring erosion or corrosion), the "K-factor"
remains constant. Routine electronic verification is usually sufficient in lieu of full
wet calibration.
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