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In the field of industrial process control, guided wave radar (GWR) has emerged as
one of the most reliable methods for continuous level and interface measurement.
The Vegaflex 81 represents a standard-setting instrument within this category,
designed specifically for liquid applications. Utilizing Time Domain Reflectometry
(TDR) technology, this sensor provides precise measurements regardless of
changes in pressure, temperature, or vapor presence. For process engineers and
maintenance professionals, understanding the technical nuances of the Vegaflex
81 is essential for ensuring plant safety and operational efficiency.

Understanding Guided Wave Radar (GWR)
Technology

Before detailing the specific capabilities of the Vegaflex 81, it is necessary to
understand the underlying measurement principle. Guided wave radar belongs to
the family of microwave-based level measurement, but unlike non-contact radar
which emits waves through the air, GWR directs high-frequency microwave pulses
along a physical conductor—the probe.

#### The TDR Principle

The measurement is based on Time Domain Reflectometry (TDR). The sensor
electronics generate low-energy, high-frequency electromagnetic pulses that
travel down the probe at the speed of light. When these pulses reach the surface
of the medium being measured, a portion of the microwave energy is reflected
back to the transmitter.

The reflection occurs due to the change in the dielectric constant ($er$) between
the air (or vapor space) and the process medium. The sensor measures the time of
flight between the emission of the pulse and the reception of the echo. Since the
speed of light is constant, the distance to the product surface is calculated as:

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

The level of the liquid is then determined by subtracting this distance from the
total tank height (the zero point of the sensor).

#### Dielectric Constant and Signal Strength
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The reliability of the reflection depends heavily on the dielectric constant of the
medium. Materials with high dielectric constants, such as water ($er = 80%), reflect
almost all the pulse energy, resulting in a very strong signal. In contrast,
hydrocarbons and oils have low dielectric constants ($er = 1.8% to $3.0%), which
reflect only a small fraction of the energy. The Vegaflex 81 is engineered with high
sensitivity to detect these weaker reflections, making it suitable for a wide range
of industrial fluids.

Key Features and Application Scope of the Vegaflex
81

The Vegaflex 81 is positioned as a versatile sensor for liquids in virtually all
industries, including water treatment, chemical processing, and oil and gas. Its
design focuses on overcoming common challenges that typically interfere with
other level measurement technologies, such as ultrasonic or hydrostatic sensors.

#### Technical Specifications

Measuring Range: Up to 75 m (246 ft) for cable probes and 6 m (19.7 ft) for rod
probes.

Process Temperature: -40 °C to +200 °C (-40 °F to +392 °F).
Process Pressure: -1 to +40 bar (-100 to +4000 kPa).
Accuracy: 2 mm.

Repeatability: = £1 mm.

#### Interface Measurement

One of the standout capabilities of the Vegaflex 81 is its ability to measure the
interface between two liquids, such as oil over water. In this application, a portion
of the microwave pulse reflects off the upper liquid surface (the total level), while
the remainder of the pulse continues through the upper medium (provided it has a
low dielectric constant) and reflects off the lower liquid (the interface). This allows
for simultaneous tracking of both levels with a single instrument.
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For engineers seeking a broader overview of available technologies, visiting the
Main Page of a professional instrumentation manufacturer like Welk can provide
comparative data on how GWR stacks up against hydrostatic or ultrasonic
alternatives in specific chemical environments.

Selection Criteria: Choosing the Right Probe
Configuration

The Vegaflex 81 is not a one-size-fits-all device; it must be configured with a probe
type that matches the physical and chemical properties of the process. The choice
of probe affects signal quality, mechanical stability, and ease of maintenance.

Exchangeable Rod Small tanks, High mechanical Limited to 6 meters
turbulent surfaces stability; easy to length
clean
Exchangeable Cable Tall silos, deep Measurement up to Requires a weight;
sumps 75 meters; easy susceptible to
transport swaying
Coaxial Probe Low dielectric Highest Prone to clogging
liquids, bypass pipes signal-to-noise ratio; with viscous or dirty
immune to internal liquids

tank obstructions

#### Material Compatibility

Standard probes are typically constructed from 316L stainless steel, but for
aggressive media, specialized materials like Hastelloy or plastic coatings
(PFA/PTFE) are available. It is critical to confirm that the wetted parts are
chemically resistant to the process fluid to prevent corrosion and sensor failure.

Engineering Installation Guidelines for Optimal
Performance

While guided wave radar is less sensitive to environment factors than non-contact
radar, proper installation is paramount to ensure the TDR pulses are not degraded
by parasitic reflections.
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#### 1. Mounting Position and Nozzle Dimensions

The sensor should be mounted away from the tank wall to prevent the
electromagnetic field from interacting with the vessel shell. For rod and cable
probes, a minimum distance of 300 mm (12 in) from the wall is generally
recommended. If the sensor is installed in a nozzle, the nozzle diameter should be
as large as possible, and the nozzle height should be kept to a minimum. Long,
narrow nozzles can create "ringing" effects that mask the true level signal near the
top of the tank.

##H## 2. Avoiding Internal Obstructions

Agitators, heating coils, and ladders can create false echoes if they come too close
to the probe. The "signal beam" of a GWR probe is concentrated around the
conductor, but it still extends outward. If an obstruction is unavoidable, the coaxial
probe configuration is the preferred solution, as the microwave field is entirely
contained within the outer tube, making it immune to any external metal objects.

#### 3. Bypass and Stillpipe Applications

In applications with heavy foaming or extreme turbulence, installing the Vegaflex
81 in a bypass pipe or a stilling well is highly effective. These structures act as a
mechanical filter, providing a calm surface for measurement. When using a
stillpipe, the probe must be centered to avoid contact with the pipe walls, which
would cause signal loss.

#### 4. The "Dead Zone" (Blocking Distance)

All GWR sensors have an upper and lower dead zone where measurement is either
impossible or less accurate. The upper dead zone is typically located just below the
process fitting. If the liquid level enters this zone, the sensor may report a "full"
error or a static value. Engineers must account for these zones when calculating
the effective measuring range of the vessel.

| Limitations and Operational Considerations

Despite its robustness, the Vegaflex 81 has specific limitations that must be
addressed during the project design phase.
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Build-up and Coating: While GWR can handle some degree of coating on the probe,
heavy, conductive build-up (such as thick metallic sludge) can attenuate the signal
or create a bridge between the probe and the tank wall. In such cases, regular
cleaning or the use of a coaxial probe may be necessary.

Viscosity: Extremely viscous liquids can cause mechanical drag on cable probes,
potentially leading to probe breakage or tank roof damage if the cable is not
properly anchored.

Minimum Dielectric Constant: For standard rod or cable probes, the minimum $er$
is typically 1.6. If the medium has a lower dielectric constant, a coaxial probe or a
special calibration (utilizing the "end-of-probe" reflection) may be required.

Comparison with Alternative Level Measurement
Technologies

When selecting a level solution, it is helpful to compare the Vegaflex 81 (GWR)
with other common industrial methods:

1. Ultrasonic Sensors: Ultrasonic sensors are cost-effective but are heavily affected
by air temperature, vacuum, and surface foam. GWR is unaffected by these factors
because it does not rely on sound waves.

2. Non-Contact Radar: Non-contact radar is ideal for corrosive or extremely hot
materials because it does not touch the liquid. However, GWR often provides a

more stable signal in presence of foam or turbulent surfaces because the probe
guides the signal directly to the liquid.

3. Hydrostatic Pressure: Pressure transmitters are simple but depend on constant
fluid density. If the temperature or composition of the liquid changes, the density
changes, leading to errors. GWR is a direct distance measurement and is
independent of density.

For a complete range of industrial level instruments, including radar, ultrasonic,
and hydrostatic options, professionals often consult the Main Page of specialized
manufacturers to find the most cost-effective balance between accuracy and
maintenance requirements.
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| Frequently Asked Questions (FAQ)

Q: Can the Vegaflex 81 be used in vacuum applications?

A: Yes. Since microwaves do not require a medium for travel (unlike ultrasonic
waves), GWR performs exceptionally well in vacuum or high-pressure gas phases.

Q: What happens if the probe touches the tank wall?

A: If a rod or cable probe touches a metal tank wall, it creates a short circuit for
the microwave pulse, resulting in a false high-level reading at that point. Proper
tensioning of cables and centering of rods is essential.

Q: Can the probe be shortened in the field?

A: Yes, most cable and rod versions of the Vegaflex 81 are designed to be
shortened by the user. After cutting the probe to the desired length, the sensor's
configuration software must be updated to reflect the new physical length.

Q: Does foam affect the measurement?

A: GWR is generally the best technology for foaming liquids. Depending on the
density and dielectric of the foam, the microwaves will either pass through it to
measure the liquid level or reflect off the top of the foam. In most cases, the signal
penetrates light foam to reach the actual liquid surface.

Q: Is maintenance required for the Vegaflex 817?

A: The sensor is solid-state and has no moving parts, making it largely
maintenance-free. However, in applications with heavy scaling or crystallization,
periodic inspection and cleaning of the probe may be necessary to ensure signal
integrity.

By adhering to these technical guidelines and understanding the physics of the
TDR principle, engineering teams can successfully implement the Vegaflex 81 in
complex industrial environments, ensuring long-term reliability and precise process
control.
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