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Prowirl R 200

A practical guide to prowirl r 200, covering the reader intent, the relationship to
prowirl r 200, key evaluation criteria, common risks, and the information the
intended project audience should confirm before taking the next step.
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The Prowirl R 200 is a specialized vortex flowmeter designed to address one of the
most common challenges in industrial flow measurement: oversized piping. In
many legacy systems or over-engineered process plants, the actual flow rates of
steam, gas, or liquids often fall below the optimal measuring range of a standard
pipe-sized meter. The "R" in the Prowirl R 200 designation stands for "Reduced line
size," featuring integrated pipe diameter reduction that allows for accurate
measurement at low flow rates without the need for expensive external pipe
adaptations.

As a critical component in modern process automation, understanding the
operational mechanics, selection criteria, and installation nuances of the Prowirl R
200 is essential for engineers aiming to optimize energy efficiency and process
stability. This guide examines the technical foundations of this instrument and how
it integrates into broader measurement strategies, including those involving level
measurement solutions found on the Main Page.

Measurement Principle: The Von Karman Vortex
Street

The Prowirl R 200 operates on the Von Karman vortex street principle. This
physical phenomenon occurs when a fluid (liquid, gas, or steam) flows past a
non-streamlined object, known as a bluff body. As the fluid strikes the bluff body, it
cannot follow the sharp contours, causing the flow to separate and create
alternating vortices (eddies) on either side of the body.

| Frequency and Flow 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 expressed as:

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

$f$ is the vortex shedding frequency.
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$v$ is the flow velocity.
$d$ is the width of the bluff body.

Because the frequency is linear to the velocity, the Prowirl R 200 can calculate the
volume flow rate with high precision. Unlike differential pressure meters, vortex
meters have no moving parts and do not suffer from mechanical wear, making
them ideal for high-temperature and high-pressure applications like saturated
steam.

| The DSC Sensor

To detect these vortices, the Prowirl R 200 utilizes a Differential Switched
Capacitor (DSC) sensor. This sensor is highly sensitive to the pressure fluctuations
caused by the vortices but is mechanically balanced to be immune to pipe
vibrations—a common source of error in traditional vortex flowmeters. This robust
sensing technology allows the device to maintain accuracy even in harsh industrial
environments.

| Key Features and Technical Specifications

The Prowirl R 200 is distinguished by its loop-powered (2-wire) technology, which
simplifies wiring and integration into existing control systems. The "R" variant
specifically includes built-in reducers (either one or two line sizes smaller than the
process flange), which significantly reduces the pressure drop and installation
footprint compared to using external concentric reducers.

| Technical Data Overview
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Nominal Diameter DN 15 to 250 (1/2" to 10")

Process Medium Liquids, Gases, Saturated Steam,
Superheated Steam

Maximum Process Pressure PN 40 / Class 300 (Higher on request)
Temperature Range -200 °C to +400 °C (-328 °F to +752 °F)
Measured Variables Volume flow, mass flow, corrected volume

flow, energy flow

Accuracy (Liquid) +0.75% of reading
Accuracy (Steam/Gas) +1.0% of reading
Repeatability +0.2% of reading

| Heartbeat Technology

One of the advanced features of the Prowirl R 200 is the inclusion of Heartbeat
Technology. This diagnostic suite provides continuous self-monitoring and
verification of the instrument's health without interrupting the process. For B2B
operators, this means extended calibration cycles and reduced maintenance costs,
as the device can provide documented evidence of its performance accuracy.

| Practical Selection Table for Process Applications

Selecting the correct Prowirl R 200 configuration depends heavily on the fluid state
and the required turndown ratio. The following table provides a guideline for
typical industrial scenarios.
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Application Benefit of Prowirl R 200 Recommended Version

Low-Pressure Steam Captures low velocities in R1 (1-step reduction)
oversized pipes.

Compressed Air Integrated pressure/temp R2 (2-step reduction)
compensation for mass flow.

Cryogenic Liquids Handles temperatures down Standard Flange
to -200 °C.

High-Temp Heat Qil No moving parts to fail at Standard Flange
400 °C.

Nitrogen Blanketing High sensitivity at low flow R2 (2-step reduction)
rates.

| Installation Considerations and Best Practices

While the Prowirl R 200 is designed to be robust, its accuracy is dependent on a
fully developed flow profile. Engineers must adhere to specific installation
guidelines to ensure the DSC sensor receives a stable signal.

1. Straight Pipe Runs: Vortex meters require a minimum length of straight pipe
upstream and downstream of the unit. Typically, an upstream run of 15 x DN
(nominal diameter) and a downstream run of 5 x DN is required. However, because
the Prowirl R 200 has integrated reduction, it can sometimes compensate for
shorter upstream runs compared to standard meters.

2. Orientation: The device can be installed in horizontal or vertical pipes. In
horizontal steam lines, the sensor should be mounted at the side (3 o'clock or 9
o'clock position) to prevent condensate from damaging the sensor or interfering
with the signal.

3. Insulation: In high-temperature applications, the electronics housing should
remain uninsulated to allow for heat dissipation, while the meter body and the
process pipe should be insulated to prevent energy loss and ensure the fluid
remains in the correct state (e.g., preventing steam from condensing).
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4. Pressure and Temperature Taps: If external compensation is used, the pressure
transmitter should be installed downstream of the flowmeter, and the temperature
sensor should be installed further downstream to avoid creating turbulence at the

bluff body.

| Limitations and Common Challenges

Despite its versatility, the Prowirl R 200 is not a universal solution for every flow
challenge. It is important to recognize its operational boundaries:

Minimum Reynolds Number: Vortex shedding only becomes stable and linear
above a certain Reynolds humber (typically $Re > 10,000%). Below this threshold,
the meter may provide non-linear readings or fail to detect flow entirely.

Multi-Phase Flow: The Prowirl R 200 is designed for single-phase fluids. If a liquid
contains significant gas bubbles, or if steam has a high moisture content (low
steam quality), the measurement accuracy will degrade. In such cases, Welk’s
specialized level and phase separation monitoring may be required to pre-treat the
process.

Viscosity Limits: Highly viscous liquids dampen vortex formation. Generally, the
viscosity should be below 10 cP for reliable measurement.

Integrating Flow and Level Measurement in
Industrial Automation

In complex industrial environments, flow measurement is rarely an isolated task. It
is frequently paired with level measurement to provide a complete picture of mass
balance and inventory. For example, in a steam boiler system, the Prowirl R 200
measures the steam output, while hydrostatic or radar level transmitters from
Welk monitor the water level in the drum.

Discrepancies between the flow out (steam) and the level change in the vessel can
indicate leaks, sensor drift, or efficiency losses. By integrating the high-precision
flow data from a Prowirl R 200 with the reliable level data available via the Main
Page, plant operators can implement advanced control loops that optimize fuel
consumption and ensure plant safety.

Welk Reference Guide 6



WELK REFERENCE GUIDE Prowirl R 200

Welk provides a range of complementary instruments, including ultrasonic and
radar level sensors, which are often used alongside vortex meters in chemical
processing and water treatment facilities. While the Prowirl R 200 tracks the
"movement" of the media, Welk’s instruments track the "storage," creating a
comprehensive automation ecosystem.

| Frequently Asked Questions (FAQs)

Q: Can the Prowirl R 200 measure wet steam?

A: While it can measure steam with some moisture, the accuracy is highest with
saturated or superheated steam. For wet steam, the device may require a steam
quality correction factor or a separator upstream.

Q: What is the advantage of the "R" version over a standard vortex meter with
external reducers?

A: The "R" version is factory-calibrated as a single unit including the reduction. This
eliminates the uncertainty associated with the turbulence created by external
concentric reducers and saves significant space in the piping layout.

Q: Does the DSC sensor require periodic cleaning?

A: In clean fluid applications (like steam or filtered gas), the sensor is virtually
maintenance-free. In fluids that cause heavy scaling or build-up, periodic
inspection may be necessary, although the bluff body design is somewhat
self-cleaning due to the high-velocity vortices.

Q: Is the device suitable for hazardous areas?

A: Yes, the Prowirl R 200 is available with various international explosion-proof
certifications (ATEX, IECEX, CSA, etc.), making it suitable for oil and gas or
chemical applications.

By carefully evaluating the Reynolds number, pipe size requirements, and fluid
properties, engineers can leverage the Prowirl R 200 to achieve precise flow
control even in challenging, oversized piping systems. For further technical
specifications on level measurement and industrial instrumentation, consult the
specialized resources at Welk.

Welk Reference Guide 7



