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Vegaflex 81 Manual

A practical guide to vegaflex 81 manual, covering the reader intent, the
relationship to vegaflex 81 manual, key evaluation criteria, common risks, and the
information the intended project audience should confirm before taking the next
step.
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In the field of industrial process automation, guided wave radar (GWR) technology
has established itself as a reliable method for continuous level and interface
measurement. The VEGAFLEX 81 represents a standard instrument in this
category, designed specifically for liquid applications. Understanding the technical
nuances found within a vegaflex 81 manual is essential for engineers tasked with
selecting, installing, and maintaining these sensors in complex environments such
as chemical processing, water treatment, and oil and gas storage.

This guide provides a technical overview of the measurement principles, selection
criteria, and installation requirements for guided wave radar sensors, drawing on
industry standards and the engineering expertise provided by Welk’s level
measurement solutions.

Measurement Principle: Time Domain Reflectometry
(TDR)

Before diving into specific configuration steps, it is critical to understand how the
VEGAFLEX 81 operates. Unlike non-contact radar sensors that emit pulses through
the air, the VEGAFLEX 81 utilizes Guided Wave Radar technology based on the
principle of Time Domain Reflectometry (TDR).

| How TDR Works

1. Pulse Emission: The sensor electronics generate high-frequency microwave
pulses that are coupled onto a probe (a cable, rod, or coaxial tube).

2. Guided Travel: These pulses travel along the probe at the speed of light.
Because the pulses are guided, they lose significantly less energy than
free-radiating radar waves, making the technology highly efficient for liquids with
low dielectric constants.

3. Reflection: When the pulse reaches the surface of the medium, the change in
the dielectric constant ($er$) causes a reflection. A portion of the pulse energy is
sent back up the probe toward the electronics.
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4. Time-of-Flight Calculation: The instrument measures the time interval between
the emission and the reception of the pulse. Since the speed of light is constant,
the distance to the product surface is calculated as:

Distance = (Speed of Light x Time Delay) / 2

Because the signal is physically guided, GWR is largely unaffected by vapor, dust,
foam, or turbulent surfaces, which can often interfere with ultrasonic or
non-contact radar sensors. For a broader look at various measurement
technologies, including high-frequency non-contact options, you can visit the Main
Page of Welk's technical resource center.

|Probe Selection and Application

A central component of any vegaflex 81 manual is the selection guide for probe
types. The choice of probe depends on the tank geometry, the chemical properties
of the liquid, and the physical conditions of the process.

| Comparison of Probe Types

Probe Type Application Maximum Range Advantages

Suitability

Cable Deep tanks, silos, or Upto 75 m Easy transport;

(Exchangeable) tall bypass suitable for high
chambers. tensile loads.

Rod (Exchangeable) Small tanks, agitated Up to 6 m Easy to clean; no
vessels, or hygienic swinging movement
applications. in turbulent liquids.

Coaxial Low dielectric liquids Upto 6 m Highest signal
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| Dielectric Constant Considerations

The dielectric constant of the medium is the most important factor in signal
reflection. If the $er$ is too low (e.g., below 1.4), the reflection may be too weak
for a standard rod or cable probe. In these instances, a coaxial probe is required as
it acts as its own reference, concentrating the electromagnetic field within the
tube.

| Installation Guidelines

Proper mechanical installation is the most significant factor in preventing
measurement errors. While GWR is robust, it is not immune to interference from
tank internals.

| Mounting Position

Distance from Wall: For rod and cable versions, the probe should be mounted at
least 300 mm away from the tank wall to prevent signal interference. If the tank is
plastic or non-conductive, the distance should be increased, or a reference rod
should be used.

Nozzle Dimensions: The nozzle height should be kept as short as possible. If a long
nozzle is necessary, the diameter must be large enough to prevent the pulse from
reflecting off the nozzle walls before reaching the tank interior. Typically, a nozzle
diameter of 50 mm to 100 mm is standard.

Internal Obstructions: Ensure the probe does not touch or come too close to
heating coils, ladders, or agitators. A minimum clearance of 300 mm is generally
recommended.

|The "Dead Zone" (Blocking Distance)

Every GWR sensor has a "dead zone" at the top and bottom of the probe where
measurement is either impossible or inaccurate.
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1. Upper Dead Zone: Usually between 50 mm and 250 mm depending on the probe
type and dielectric constant. Level measurement cannot occur in this region.

2. Lower Dead Zone: At the very tip of the probe, the signal can be distorted by
reflections from the tank bottom. This is typically the last 50 mm to 100 mm of the
probe.

| Commissioning and Configuration

When following a vegaflex 81 manual for commissioning, the process usually
involves three primary methods: the display/adjustment module (PLICSCOM), a PC
with PACTware/DTM software, or a HART handheld communicator.

| Basic Setup Steps

1. Measurement Loop Check: Verify that the 4...20 mA loop is powered (usually
12-35 V DQ).

2. Application Selection: Define whether the sensor is measuring a liquid level or
an interface (e.g., oil over water).

3. Medium Adjustment: Input the dielectric constant range of the liquid (e.g., water
=~ 80, solvents = 2-10).

4. Vessel Height (Max Adjustment): Define the 0% and 100% points relative to the
probe length.

5. False Signal Suppression: If there are unavoidable fixed obstructions in the tank,
perform a "mapping" or false signal suppression. This tells the sensor to ignore
specific static reflections at set distances.

| Maintenance and Troubleshooting

Guided wave radar sensors are generally low-maintenance because they have no
moving parts. However, certain process conditions can lead to issues.
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| Common Issues and Solutions

Build-up/Coating: While GWR is resistant to thin coatings, heavy buildup of
conductive material (like thick sludge) can cause signal attenuation. In these
cases, a rod probe with a PTFE coating or regular cleaning is necessary.

Signal Loss (E013): This error often occurs if the dielectric constant of the medium
is lower than configured, or if the level has entered the upper dead zone. Verify the
"Max Adjustment" settings.

Intermittent Jumps: Usually caused by the probe swinging in a turbulent tank and
hitting the wall or an internal structure. Securing the probe end with a ceramic or
plastic centering weight can resolve this.

| Technical Specifications Summary

Measuring Range Up to 75 m (Cable)

Process Temperature -40 ... +200 °C

Process Pressure -1... +40 bar (-100 ... +4000 kPa)

Accuracy +2 mm

Output Signal 4 ... 20 mA/HART, Profibus PA, Foundation
Fieldbus

Materials 316L, Hastelloy C22, PFA, PTFE

| Limitations of Guided Wave Radar

While highly versatile, GWR technology has specific limitations that engineers must
consider:
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Physical Contact: Unlike non-contact radar, the probe must be submerged in the
medium. This makes it unsuitable for highly corrosive or extremely
high-temperature applications where a non-contact sensor would have a longer
lifespan.

Mechanical Stress: In tall silos or high-flow tanks, the lateral forces on a cable or
rod probe can be significant, potentially damaging the sensor head or the probe
itself.

Interface Complexity: To measure an interface (the boundary between two liquids),
the upper liquid must have a lower dielectric constant than the lower liquid, and
the two liquids must be non-emulsified (clearly separated).

| Frequently Asked Questions (FAQ)

Q: Can the VEGAFLEX 81 measure solids?

A: While the 81 series is optimized for liquids, GWR technology can measure solids.
However, for bulk solids with high tensile loads, the VEGAFLEX 82 is typically
recommended due to its reinforced cable design.

Q: Does the probe need to be shortened in the field?

A: Yes, many rod and cable probes are designed to be shortened by the user. After
cutting the probe to the desired length, the new length must be entered into the
sensor software to maintain accuracy.

Q: How does foam affect the measurement?

A: In most cases, GWR pulses pass through light foam and reflect off the true liquid
surface. However, very dense, conductive foam may reflect the signal early.
Selecting a coaxial probe can often mitigate foam-related errors.

Q: Can | use GWR in a plastic tank?

A: Yes, but since plastic is non-conductive, you must use a coaxial probe or provide
a large metal "grounding" plate (flange) at the mounting point to allow the
microwave pulses to launch correctly.
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For engineers seeking alternative solutions or more specialized instrumentation,
such as ultrasonic sensors for open-channel flow or hydrostatic transmitters for
deep-well monitoring, exploring the full range of Main Page resources can provide
deeper insights into cost-effective and accurate level measurement strategies.
Welk continues to support global industries with advanced technology and
customized OEM/ODM services to ensure reliable process control.
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