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In the landscape of industrial process control, the accurate measurement of steam,
gases, and liquids is fundamental to operational efficiency and safety. The Endress
Hauser Prowirl F 200 stands as a prominent solution in the vortex flowmeter
category, engineered to provide reliable mass and volume flow data under
challenging process conditions. While specialized in flow, its integration into
broader plant automation systems often complements level measurement
strategies, particularly in pressurized vessel monitoring and boiler feed systems.

Understanding the technical nuances of the Prowirl F 200 requires an exploration
of its underlying physics, its mechanical construction, and the specific application
environments where it excels. This guide provides a comprehensive technical
overview for engineers and procurement professionals evaluating this instrument
for their facility.

| Measurement Principle: The Karman Vortex Street

Before selecting a vortex meter, it is essential to understand the Karman Vortex
Street principle that governs its operation. When a fluid—whether liquid, gas, or
steam—encounters an obstruction (known as a bluff body) in its flow path, it
cannot follow the contours of the body on both sides simultaneously. Instead, the
fluid separates and creates alternating eddies or vortices downstream.

These vortices are shed in a predictable, alternating pattern. The frequency at
which these vortices are shed is directly proportional to the velocity of the fluid
within the pipe. The relationship is defined by the Strouhal number ($5t$), a
dimensionless constant specific to the geometry of the bluff body. The formula
used is:

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

$f$ is the vortex shedding frequency.
$v$ is the flow velocity.

$d$ is the width of the bluff body.
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In the Endress Hauser Prowirl F 200, a capacitive sensor located behind the bluff
body detects the pressure fluctuations caused by these vortices. Because the
frequency is linear over a wide range of Reynolds numbers, the device provides
high accuracy across varying flow rates. Unlike differential pressure meters, vortex
meters have no moving parts and do not require impulse lines, reducing the
potential for leaks and maintenance.

| Technical Specifications and Key Features

The Prowirl F 200 is designhed as a "two-wire" device, meaning it draws power and
transmits signals over the same pair of wires, which simplifies wiring in complex
industrial layouts. Its primary focus is on robustness and the ability to handle
extreme temperatures and pressures.

| Sensor Design and Materials

The sensor is the heart of the unit. The Prowirl F 200 typically utilizes a DSC
(Differential Switched Capacitive) sensor. This sensor is designed to be resistant to
pipe vibrations, thermal shocks, and water hammer, which are common issues in
steam applications. Standard materials include 1.4404 (316/316L) stainless steel,
with options for Alloy C22 for highly corrosive environments.

| Heartbeat Technology

One of the defining features of modern Endress Hauser instrumentation is
Heartbeat Technology. This provides continuous self-diagnostics without
interrupting the process. For the Prowirl F 200, this means the device can verify its
own calibration status and detect issues like sensor drift or mechanical wear,
providing a "health check" that can be documented for regulatory compliance.
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| Wet Steam Detection

In steam applications, the quality of the steam is as important as the quantity. The
Prowirl F 200 offers a unique capability to detect wet steam conditions. If the
steam quality drops below a certain threshold (typically 80%), the device can
trigger an alarm, preventing potential damage to downstream turbines or heat
exchangers caused by water droplets.

| Application Selection Table
Choosing the correct version of the Prowirl F 200 depends on the pipe size and the

nature of the medium. The following table outlines standard parameters for
common industrial configurations.

m Specification (Metric) Specification (Imperial)

Nominal Diameter DN 15 to 300 12" to 12"
Process Temperature -200 to +400 °C -328 to +752 °F
Maximum Pressure Up to PN 100 Up to Class 600
Measured Error (Liquid) +0.75% +0.75%
Measured Error (Steam/Gas) +1.0% +1.0%
Turndown Ratio Typically 30:1 Typically 30:1

For engineers managing complex tank farms or chemical processing units,
integrating these flow data points with reliable level measurement is vital. While
the Prowirl F 200 handles the movement of media, instruments from the Main Page
of specialized manufacturers like Welk provide the necessary hydrostatic or
radar-based level data to ensure a complete mass balance of the system.
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| Installation Considerations and Best Practices

The accuracy of a vortex flowmeter is highly dependent on the flow profile of the
fluid as it enters the device. A "developed" flow profile—one that is symmetrical
and free of swirls—is required for the Karman vortices to form correctly.

| 1. Straight Pipe Runs

To ensure accuracy, the Prowirl F 200 requires specific lengths of straight pipe
upstream and downstream of the installation point.

Upstream: Typically 15 to 20 times the pipe diameter (15D-20D) depending on the
preceding fitting (e.g., a single elbow vs. two elbows in different planes).

Downstream: Typically 5 times the pipe diameter (5D).

If these distances cannot be met, flow conditioners must be installed to straighten
the flow.

| 2. Orientation

The meter can be installed in horizontal, vertical, or inclined pipelines. However, in
liquid applications, the pipe must always be full. In vertical lines, the flow should
ideally be upward to ensure the pipe remains filled and to prevent the entrapment
of air bubbles which can interfere with the sensor signal.

| 3. Thermal Insulation

In high-temperature steam applications, the pipe should be insulated to prevent
energy loss. However, the transmitter housing of the Prowirl F 200 should not be
insulated. The neck of the sensor is designed to dissipate heat to protect the
electronics. Covering this area can lead to premature electronic failure.
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| Limitations and Operational Risks

While the Endress Hauser Prowirl F 200 is highly versatile, it is not a universal
solution for every fluid measurement challenge. Engineers should be aware of the
following limitations:

Low Flow Cut-off: Vortex meters require a minimum velocity to generate
detectable vortices. If the flow rate is too low (below the "Reynolds Number"
threshold), the meter will read zero. This makes them unsuitable for gravity-fed
systems with very low velocities.

Pressure Drop: The bluff body inherently causes a permanent pressure drop in the
line. While usually minor, this must be accounted for in the system's hydraulic
calculations.

Multiphase Flow: While the F 200 can detect wet steam, it is not designed for
measuring complex multiphase flows, such as liquids with high solid content or
aerated liquids, which can dampen the vortex shedding signal.

| Integration with Level Measurement Systems

In many B2B industrial environments, flow measurement and level measurement
are two sides of the same coin. For instance, in a boiler drum, the Prowirl F 200
measures the steam output, while a Welk hydrostatic level transmitter or a guided
wave radar measures the water level within the drum.

By comparing the mass of water entering the system (measured by flow) against
the level change in the tank, operators can detect leaks or inefficiencies. This
holistic approach to process instrumentation ensures that the data provided by the
Endress Hauser Prowirl F 200 is used to its maximum potential within a wider
automation framework.

|Frequent|y Asked Questions (FAQs)

Q: Can the Prowirl F 200 measure mass flow directly?
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A: Yes, the Prowirl F 200 is available as a "multivariable" version. It includes a
built-in temperature sensor and can ingest pressure data via HART to calculate
compensated mass flow for saturated steam, superheated steam, and various
gases.

Q: How does pipe vibration affect the measurement?

A: The DSC sensor in the Prowirl F 200 is designed to be balanced, meaning it
cancels out common-mode vibrations. However, extreme vibration levels should
still be mitigated through pipe supports to ensure the longevity of the electronics.

Q: Is the device suitable for SIL 2 applications?

A: Yes, the Prowirl F 200 is developed according to IEC 61508 and is suitable for
use in SIL 2 (Single) or SIL 3 (Redundant) safety-instrumented systems.

Q: What is the benefit of the dual-compartment housing?

A: The dual-compartment housing separates the terminal area from the
electronics. This allows technicians to perform wiring or diagnostics in the field
without exposing the sensitive circuit boards to the environment, which is critical in
humid or corrosive industrial settings.

| Conclusion

The Endress Hauser Prowirl F 200 remains a benchmark for vortex flow
measurement, offering a blend of physical robustness and digital intelligence
through Heartbeat Technology. For facilities requiring precise steam and gas
management, it provides the reliability needed to optimize energy consumption.
When paired with high-quality level measurement instruments, it forms the
backbone of an effective industrial process control system. For more information
on complementary level measurement technologies and industrial automation
components, you may Review product options and application support to find the
right fit for your specific project requirements.
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