WELK | REFERENCE GUIDE

Mygvea

A practical guide to mygvea, covering the reader intent, the relationship to
mygvea, key evaluation criteria, common risks, and the information the intended
project audience should confirm before taking the next step.

levelmeter.org
Main topic: Main Page
https://www.level-meters.com/

Welk Reference Guide 1



WELK REFERENCE GUIDE Mygvea

In the landscape of modern industrial automation, the concept of
mygvea—representing the systematic integration of Monitoring Yield, Gauging, and
Volumetric Environmental Analysis—has become a cornerstone for operational
efficiency. Achieving precision in level measurement is not merely a matter of
inventory control; it is a critical safety and process optimization requirement
across the water treatment, chemical, and oil and gas sectors. This guide explores
the technical foundations of level measurement technologies, providing a
comprehensive framework for selecting and implementing instruments that meet
the rigorous demands of professional engineering environments.

| Understanding Level Measurement Principles

Before selecting a specific instrument for a mygvea-focused application, it is
essential to understand the underlying physical principles that govern different
measurement technologies. Each method interacts with the process media and the
vessel environment in unique ways.

|Radar Level Measurement (FMCW and Pulse)

Radar level meters operate on the principle of electromagnetic wave propagation.
There are two primary types: Frequency Modulated Continuous Wave (FMCW) and
Pulse Radar.

FMCW Radar: The transmitter emits a continuous signal with a constantly changing
frequency. The difference between the transmitted frequency and the received
frequency (reflected from the material surface) is proportional to the distance. This
method is highly accurate (often within £2 mm) and is suitable for complex
environments with vapors or agitation.

Pulse Radar: This sensor emits a microwave pulse that travels at the speed of light.
The time-of-flight (ToF) between emission and reception is measured to determine
the level.

Modern high-frequency radar (e.g., 80GHz) offers a narrower beam angle, which
minimizes interference from tank internals like ladders or agitators, making it a
preferred choice for precision-heavy mygvea configurations.
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| Ultrasonic Level Sensors

Ultrasonic sensors also use the time-of-flight principle but rely on sound waves
rather than electromagnetic waves. The sensor emits an ultrasonic pulse (typically
in the 20 kHz to 70 kHz range) that reflects off the surface of the liquid or solid.

Because sound speed is affected by air temperature, these sensors usually include
an integrated temperature probe to compensate for variations. Ultrasonic
technology is non-contact and cost-effective, though it is limited by vacuum
conditions (where sound cannot travel) and high-dust or high-foam environments
that absorb acoustic energy.

| Hydrostatic Level Transmitters

Hydrostatic measurement is based on the principle that the pressure at a specific
point in a static liquid is proportional to the height of the liquid column above it ($P
= \rho gh$). By measuring the pressure exerted by the liquid, the transmitter
calculates the level based on the known density of the medium. This technology is
widely used in deep wells, open tanks, and pressurized vessels (using differential
pressure transmitters).

| Magnetic Level Gauges

Magnetic level gauges utilize the principle of buoyancy and magnetic coupling. A
float containing a permanent magnet moves with the liquid level inside a bypass
chamber. Outside the chamber, a series of magnetic flaps or a follower indicates
the level visually. For remote monitoring, a reed chain or magnetostrictive

transmitter can be attached to the chamber to provide a 4-20mA or digital signal.

| Key Evaluation Criteria for Mygvea Implementation

When designing a system for mygvea, engineers must evaluate several variables
to ensure long-term reliability and accuracy. The following factors are critical
during the specification phase:

Welk Reference Guide 3



WELK REFERENCE GUIDE Mygvea

1. Media Characteristics: The dielectric constant (Dk) is vital for radar sensors. Low
Dk materials (like oils) reflect less energy than high Dk materials (like water). For
ultrasonic sensors, the presence of foam or heavy vapors can attenuate the signal.

2. Process Conditions: Operating temperatures can range from cryogenic levels to
over 450°C (842°F). Similarly, pressures can range from full vacuum to several
hundred bar. Hydrostatic and magnetic gauges are often preferred for extreme
pressure/temperature combinations.

3. Vessel Geometry: The presence of internal obstructions, the shape of the tank
bottom (conical vs. flat), and the mounting location (nozzle height and diameter)
influence the choice of beam angle and sensor type.

4. Accuracy Requirements: While a =5 mm accuracy might suffice for a
wastewater sump, a chemical dosing tank might require the =1 mm or 2 mm
precision offered by high-frequency radar.

| Practical Selection Table for Industrial Level Meters

The following table provides a quick reference for matching measurement
technologies with common industrial requirements.
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Technology Media Type Typical Accuracy Pressure/TempBest Use
Range Limits Case
80GHz Liquid/Solid Up to 120m +2mm High (-40 to Corrosive
Radar 250°QC) chemicals,
silos
Ultrasonic Liquid 0.3m - 15m +0.25% Low (<3 bar, Water
<80°C) treatment,
open
channels
Hydrostatic Liquid 1m - 200m +0.5% Moderate Deep wells,
(<80°C) water tanks
Magnetic Liquid 0.3m - 6m =5mm Very High Boiler
Gauge (<450°C) drums,
oil/gas
bypass
Guided Liquid/Solid Up to 30m +5mm High (-50 to Low Dk
Wave Radar 400°C) liquids,
interface
level

For more detailed product specifications and application-specific support,
engineers should consult the Main Page of the manufacturer’s technical catalog.

| Installation Considerations and Best Practices

Correct installation is as important as selecting the right technology. Even the most
advanced sensor will fail to provide accurate mygvea data if improperly mounted.

The Dead Zone (Blocking Distance): Every non-contact sensor has a "dead zone"
near the face of the transducer where measurement is impossible. Ensure the
maximum liquid level never enters this zone to avoid signal loss or erratic
readings.

Nozzle Geometry: For radar and ultrasonic sensors, the mounting nozzle should be
as short and wide as possible. If the nozzle is too narrow or long, it can create
internal reflections that the sensor might mistake for the liquid level.
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Orientation and Alignment: Radar and ultrasonic beams must be perpendicular to
the liquid surface for maximum signal return. In solids measurement, aiming
flanges may be required to point the sensor toward the discharge cone.

Avoiding Obstructions: Sensors should be installed away from the tank wall (to
avoid side-wall reflections) and away from inflow pipes (to avoid turbulence and
false readings from falling material).

Environmental Protection: In outdoor installations, sunshields are recommended to
prevent temperature-induced errors in ultrasonic sensors and to protect the
electronics of radar units from extreme UV exposure.

| Limitations and Common Risks in Level Measurement

While modern instruments are highly sophisticated, they are not universal
solutions. Understanding the limitations of each technology is essential for risk
mitigation in mygvea projects.

Foam and Turbulence: Heavy foam can absorb ultrasonic pulses and scatter radar
signals. In such cases, guided wave radar (GWR) or hydrostatic transmitters are
often more reliable.

Dust and Vapors: Dense dust in silos can attenuate ultrasonic signals.
High-frequency radar is generally better at penetrating dust, but extremely thick
dust may still require air purging systems to keep the sensor face clean.

Density Changes: Hydrostatic transmitters are sensitive to changes in liquid
density. If the temperature of the fluid fluctuates significantly, or if the chemical
composition changes, the level reading will drift unless real-time density
compensation is implemented.

Dielectric Constant (Dk) Limits: Non-contact radar requires a minimum Dk to
reflect a signal. If the Dk is below 1.4, a guided wave radar with a coaxial probe or
a different technology entirely may be necessary.

|Frequent|y Asked Questions (FAQs)

Q: How does mygvea integration improve plant safety?
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A: By combining accurate level measurement with high/low-level switches, mygvea
systems provide redundant layers of protection against tank overfills (which can
cause environmental spills) and dry-running pumps (which can cause equipment
damage).

Q: Can ultrasonic sensors be used in vacuum tanks?

A: No. Ultrasonic waves require a medium (air or gas) to travel. In a vacuum, there
is no medium to carry the sound waves, so the sensor will not function. Radar is
the preferred choice for vacuum applications.

Q: What is the maintenance cycle for a magnetic level gauge?

A: Magnetic gauges are relatively low-maintenance. However, in applications with
dirty or crystallizing liquids, the bypass chamber should be flushed periodically to
prevent the float from sticking. The frequency depends on the media—typically
every 6 to 12 months.

Q: Why is 80GHz radar becoming the industry standard over 26GHz?

A: The 80GHz frequency allows for a much smaller antenna and a narrower beam
(around 3 degrees). This makes it significantly easier to install in small tanks or
vessels with many internal obstructions, as the beam can "miss" these obstacles
more easily than the wider 26GHz beam.

Q: How do | handle level measurement in a tank with a heavy agitator?

A: For tanks with agitators, the best approach is to use a radar sensor with a
narrow beam angle and software-based "false echo suppression" to filter out the
reflections from the blades. Alternatively, a hydrostatic transmitter or a bypass
magnetic gauge can be used to avoid the internal turbulence entirely.
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| Conclusion

Implementing a robust mygvea strategy requires a deep understanding of the
relationship between process media, vessel environment, and sensor physics. By
selecting the appropriate technology—whether it be the precision of 80GHz radar,
the cost-effectiveness of ultrasonic sensors, or the ruggedness of hydrostatic
transmitters—industrial operators can ensure accurate, repeatable data that drives
efficiency and safety.

For professional assistance in selecting the right instrument for your specific
industrial application, please refer to the technical resources available on the Main
Page. Proper selection, combined with adherence to installation best practices, will
ensure that your level measurement system provides reliable service for years to
come.
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