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In the realm of industrial process automation, precision and stability are the twin
pillars of operational efficiency. Instruments such as the Proline Prowirl F 200 are
widely utilized for measuring the mass and volume flow of liquids, gases, and
steam. However, technical teams often encounter specific challenges regarding
the "proline prowirl f 200 temps de réponse affichage fluctuations"—or the
relationship between response time and display fluctuations. Understanding how to
balance signal damping with real-time sensitivity is essential for maintaining
control loop integrity.

This guide examines the underlying measurement principles of vortex flowmeters,
analyzes the factors affecting response times, and provides practical solutions for
managing display instability in demanding industrial environments.

| Measurement Principles of Vortex Flowmeters

Before addressing signal fluctuations, it is necessary to understand how the Prowirl
F 200 captures data. The device operates on the Von Karman vortex street
principle. When a fluid flows past a bluff body (a nhon-streamlined object)
integrated into the meter body, it creates alternating vortices on downstream
sides.

| The Physics of Vortex Shedding

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

$3$f = St \cdot \frac{V}{d}$$
Where:
- $f$: Vortex shedding frequency
- $V$: Flow velocity

- $d$: Width of the bluff body
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The Prowirl F 200 utilizes a capacitive sensor (often a DSC sensor—Differential
Swirl Compensation) to detect the pressure pulses generated by these vortices.
This sensor is designed to be resistant to pipe vibrations and thermal shocks,
which are common in steam applications. For a broader look at how these
principles compare to other measurement technologies, you can visit the Main
Page for detailed technical specifications.

| Understanding Response Time (Temps de Réponse)

The "temps de réponse" (response time) of a flowmeter is the duration required for
the output signal to reach a specified percentage (typically 90%, known as T90) of

the steady-state value following a step change in flow. In the Proline Prowirl F 200,

the response time is a function of both physical shedding frequency and electronic

signal processing.

| Digital Signal Processing and Damping

Modern vortex meters do not output the raw frequency directly. Instead, the signal
passes through a digital signal processor (DSP) that filters noise and calculates the
flow rate.

1. Low Flow Conditions: At very low velocities, the shedding frequency is low. This
inherently increases the response time because the electronics must wait for a
sufficient number of pulses to calculate an accurate average.

2. Damping Settings: The user-defined damping parameter (often measured in
seconds) is the primary tool for controlling response time. A high damping value
(e.g., 10 seconds) will result in a very smooth display but a slow response to actual
process changes. A low damping value (e.g., 0.5 seconds) provides
near-instantaneous updates but makes the device susceptible to showing every
minor turbulence-induced fluctuation.

Welk Reference Guide 3



WELK REFERENCE GUIDE Proline Prowirl F 200 Temps De Réponse Affichage Fluctuations

Analyzing Display Fluctuations (Affichage
Fluctuations)

"Affichage fluctuations" refers to the rapid changes in the humerical value shown
on the transmitter display or sent to the PLC. While some fluctuation is normal in
turbulent flow, excessive jumping of values can trigger false alarms or cause
control valves to hunt.

| Common Causes of Fluctuations

Hydraulic Noise: If the Reynolds nhumber is near the lower threshold (approx. 5,000
for liquids), the vortex shedding may become irregular, leading to unstable
readings.

Vibration Interference: Although the DSC sensor is designed to cancel out
common-mode vibrations, extreme mechanical resonance in the piping can still
leak into the signal.

Pulsating Flow: If the meter is installed downstream of a reciprocating pump or a
compressor without adequate pulsation dampening, the display will fluctuate in
sync with the mechanical cycles.

Inadequate Straight Runs: Turbulence caused by elbows, valves, or reducers too
close to the meter inlet prevents a fully developed flow profile, causing the vortex
frequency to jitter.

| Practical Selection and Comparison Table

When specifying instrumentation, engineers must decide if a vortex meter is the
correct choice or if a different technology, such as those found on the Main Page,
would be more appropriate for the specific dynamics of the fluid.
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Vortex (Prowirl F Radar (Level) Ultrasonic
200) (Level/Flow)

Primary Medium Steam, Gas, Liquids, Solids, Clear Liquids,
Low-viscosity Liquid Slurries Wastewater

Response Time 0.5s to 100s <ls 1s to 10s
(Adjustable)

Stability High at high Excellent Moderate (Sensitive
Reynolds numbers (Non-contact) to bubbles)

Pressure Loss Moderate (due to None None (Clamp-on)
bluff body)

Maintenance Low (No moving Very Low Low
parts)

| Installation Considerations to Minimize Fluctuations

To optimize the "proline prowirl f 200 temps de réponse affichage fluctuations,"
proper installation is more effective than simply increasing software damping.
Follow these engineering guidelines:

| Inlet and Outlet Runs

Standard installations require a minimum of 15xDN (hominal diameter) of straight
pipe upstream and 5xDN downstream. If a control valve is located upstream, this
requirement can increase to 30xDN or 40xDN. Using flow conditioners can reduce
these requirements if space is limited.

| Pressure and Temperature Compensation

In steam and gas applications, fluctuations in the display are often caused by
changes in fluid density. The Prowirl F 200 can be equipped with integrated
temperature measurement, allowing it to calculate compensated mass flow. If the
pressure is also fluctuating, an external pressure transmitter should be integrated
via HART or an analog input to ensure the calculated value remains stable.
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| Orientation and Piping

Horizontal Pipes: For liquid applications, the pipe must be completely full. For
steam, ensure the sensor is not at a low point where condensate can collect

(slugging).

Vertical Pipes: Flow should ideally be upward to ensure the pipe remains full and to
prevent sediment build-up around the bluff body.

Advanced Troubleshooting: Signal Damping vs.
Process Reality

When troubleshooting "affichage fluctuations," the first step is to determine if the
fluctuations are "real" (actual changes in flow) or "artifact" (electrical or
mechanical noise).

1. Trend Analysis: Use a high-speed data logger to view the raw signal. If the
fluctuations follow a rhythmic pattern, look for mechanical sources like pumps or
fans.

2. Damping Adjustment: Gradually increase the damping constant in the Prowirl
settings. If the fluctuations disappear without significantly lagging the process, the
issue was likely high-frequency noise. If the fluctuations persist or the control loop
becomes unstable, the issue is likely process-related (e.g., two-phase flow or
cavitation).

3. Low Flow Cut-off: If fluctuations occur at zero or very low flow, adjust the "Low
Flow Cut-off" parameter. This tells the meter to ignore any signals below a certain
threshold, effectively forcing the display to zero when the process is idle.

| Limitations and Constraints

While the Prowirl F 200 is a robust instrument, it has specific boundaries:

Viscosity Limits: It is not suitable for high-viscosity fluids (typically >10 cP), as the
vortices will not form properly.
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Reynolds Number: Accurate measurement requires $Re > 10,000% for optimal
precision, though it can function down to $Re 5,000% with reduced accuracy.

Conductivity: Unlike electromagnetic flowmeters, vortex meters do not require
conductive fluids, making them ideal for demineralized water and hydrocarbons.

| Frequently Asked Questions (FAQ)

Q: How does the response time affect the PID control loop?

A: A slow response time (high damping) introduces a phase lag in the control loop.
This can lead to oscillations because the controller is reacting to "old" data. For
fast-acting valves, keep damping as low as possible.

Q: Why does my display show flow when the pumps are off?

A: This is usually due to pipe vibrations being interpreted as vortices. Increasing
the "Vibration Compensation" or the "Low Flow Cut-off" in the device menu will
resolve this.

Q: Can the Prowirl F 200 measure bi-directional flow?

A: No, vortex meters are inherently uni-directional because the bluff body and
sensor geometry are optimized for flow in one direction.

Q: Does steam quality affect display fluctuations?

A: Yes. Wet steam (low dryness fraction) causes erratic shedding and can lead to
significant fluctuations and even water hammer damage to the DSC sensor.

For engineers seeking comprehensive measurement solutions that cover both flow
and level monitoring, the Main Page offers a wide array of instruments designed to
handle the complexities of modern industrial processing. By understanding the
nuances of response times and signal stability, operators can ensure their systems
run safely and at peak efficiency.
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