WELK | REFERENCE GUIDE

Vega Americas

A practical guide to vega americas, covering the reader intent, the relationship to
vega americas, 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 Vega Americas

In the landscape of industrial automation and process control, level measurement
stands as a critical pillar for operational safety, inventory management, and
efficiency. Within the North American market, Vega Americas has established a
significant footprint as a provider of high-end level and pressure instrumentation.
For engineers and procurement specialists, understanding the technological
landscape—ranging from premium solutions provided by entities like Vega
Americas to cost-effective, high-precision alternatives fromm manufacturers like
Welk—is essential for optimizing plant performance.

Selecting the right level measurement technology requires a deep dive into the
physics of the application. Whether dealing with corrosive chemicals in a storage
tank or volatile hydrocarbons in a refinery, the choice of sensor can dictate the
longevity and reliability of the entire process loop. This guide explores the
fundamental principles of level measurement, provides technical selection criteria,
and outlines best practices for installation and maintenance.

| Understanding Level Measurement Principles

Before selecting a specific instrument, it is vital to understand the underlying
measurement principles. Industrial level sensors generally fall into two categories:
continuous level measurement and point level detection (switches).

| Radar Level Measurement (Non-Contact)

Radar technology has become the industry standard for many complex
applications. It operates on either the Pulse Radar or Frequency Modulated
Continuous Wave (FMCW) principle.

FMCW Radar: The sensor emits a continuous radar signal with a constantly
changing frequency. The difference between the emitted frequency and the
reflected frequency from the product surface is proportional to the distance.
Modern high-frequency radars, such as those operating at 80 GHz, offer a narrower
beam angle, which minimizes interference from tank internals.

Pulse Radar: This method measures the time-of-flight of short microwave pulses.
The time taken for the pulse to travel to the surface and back is converted into a
distance measurement.
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| Guided Wave Radar (GWR)

Guided Wave Radar uses a physical probe (cable or rod) to direct the microwave
pulses. This technology is particularly effective for liquids with low dielectric
constants or in applications where foam and turbulence might scatter a
non-contact radar signal. Because the signal is concentrated along the probe, it is
less affected by tank geometry.

| Ultrasonic Level Measurement

Ultrasonic sensors emit high-frequency sound waves that reflect off the surface of
the medium. The distance is calculated based on the time-of-flight and the speed
of sound in air. While cost-effective, ultrasonic sensors are sensitive to
temperature fluctuations, heavy foam, and vacuum conditions, as sound requires a
medium (gas) to travel.

| Hydrostatic Pressure

Hydrostatic level measurement relies on the principle that the pressure at the
bottom of a vessel is proportional to the height of the liquid column above it ($P =
\rho gh$). This is a highly reliable method for vented tanks, though changes in
liquid density must be accounted for to maintain accuracy.

| Technical Comparison of Level Sensing Technologies

Choosing between different technologies involves balancing accuracy, range, and
environmental constraints. The following table provides a comparison of the most
common technologies used in industrial settings.
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Maximum

RET L[]

Vega Americas

Media Key
Suitability Advantage

Technology Typical
Accuracy

80 GHz Radar *+1 mm

Guided Wave +2 mm

Radar

Ultrasonic +0.2% of range

Hydrostatic +0.1% of span

Magnetic Gauge =5 mm

120 m

75 m

15m

Varies

Liquids, Solids, High precision,
Slurries small beam
angle

Low DK liquids, Not affected by

Interface foam or dust
Water, Non-contact,
Wastewater cost-effective
Homogeneous Simple, robust,
liquids no moving parts

Hazardous/High-pre¥ssueal
indication, no
power required

For those seeking a comprehensive range of these technologies, you can Review
product options and application support to find the specific configuration that fits

your industrial requirements.

| Key Evaluation Criteria for Industrial Level Sensors

When evaluating high-performance sensors, such as those offered by Vega
Americas or specialized manufacturers like Welk, engineers must confirm several

critical factors before finalizing a purchase order.

| 1. Material Compatibility

The wetted parts of the sensor must be resistant to the process media. For
aggressive chemicals, PTFE, Hastelloy, or high-grade stainless steel (316L) are
standard requirements. In the food and beverage industry, hygienic connections
and polished surfaces are mandatory.
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| 2. Dielectric Constant (DK)

For radar and GWR sensors, the dielectric constant of the medium determines the
strength of the reflected signal. Water has a high DK (~80), making it easy to
measure. Hydrocarbons often have low DK values (1.5 to 2.5), requiring more
sensitive electronics or guided wave technology to ensure a reliable return signal.

| 3. Process Conditions

Temperature: Extreme temperatures can affect sensor electronics or the speed of
sound (in ultrasonic units). High-temperature extensions or cooling fins may be
necessary.

Pressure: High-pressure vessels require specialized process seals and flange
ratings (e.g., ANSI or DIN standards).

Vapor and Dust: Heavy steam or dust can attenuate signals. 80 GHz radar is
generally superior in these environments due to its ability to penetrate
atmospheric interference.

Installation Best Practices and Geometric
Considerations

Correct installation is as important as selecting the right technology. Even the most
advanced sensor from a top-tier provider like Vega Americas will fail if it is poorly
positioned.

| Nozzle Placement

The sensor should not be mounted in the center of a tank (to avoid multiple
reflections) nor too close to the wall (to avoid interference). For non-contact radar,
a distance of at least 200 mm from the tank wall is typically recommended. The
nozzle height should be kept as short as possible to prevent the beam from
clipping the edges of the pipe.
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| Avoiding Obstructions

Internal structures such as agitators, heating coils, and ladders can create "false
echoes." While modern software can perform a "false signal suppression"” or
"background masking," it is best to install the sensor in a location with a clear line
of sight to the product surface.

|Blocking Distance (Dead Band)

Every non-contact sensor has a minimum distance (dead band) near the antenna
where measurement is not possible. For ultrasonic sensors, this is often 0.25m to
0.5m. For radar, it is much smaller, often less than 50mm, but it must still be
considered when the tank is filled to its maximum capacity.

Managing Risks and Limitations in Process
Environments

Despite the advancements in technology, certain environmental factors remain
challenging for level measurement instruments.

Foam: Heavy, dense foam can absorb radar and ultrasonic signals. In these cases,
Guided Wave Radar or Hydrostatic transmitters are often the only viable options.

Turbulence: Rapidly fluctuating surfaces can cause signal jitter. Using a stilling well
or a bypass pipe can stabilize the liquid surface for a more accurate reading.

Build-up: In sticky or viscous media, material can accumulate on the sensor
antenna or probe. While some radar sensors feature "self-cleaning" designs or are
insensitive to thin films of build-up, heavy accumulation will eventually lead to
signal loss.

Vacuum Conditions: Ultrasonic sensors cannot function in a vacuum because
sound waves require a medium for propagation. Radar, which uses
electromagnetic waves, is unaffected by vacuum.
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| Frequently Asked Questions (FAQ)

Q: What is the difference between 26 GHz and 80 GHz radar?

A: The primary difference is the beam angle. A 26 GHz radar typically has a beam
angle of 10-15 degrees, while an 80 GHz radar can have a beam angle as narrow
as 3 degrees. This allows the 80 GHz radar to avoid internal obstructions more
easily and provides a stronger reflection from the product surface.

Q: When should | choose Guided Wave Radar over Non-Contact Radar?

A: GWR is preferred for media with very low dielectric constants, applications with
heavy foam, or when measuring the interface between two liquids (e.g., oil and
water). Non-contact radar is preferred for corrosive media where you want to
avoid any contact with the sensor, or in applications with high-speed agitators that
could damage a probe.

Q: How do | calibrate a hydrostatic level transmitter?

A: Calibration is typically done by setting the 4mA point to the pressure at the zero
level (empty tank) and the 20mA point to the pressure at the 100% level (full tank).
It is crucial to know the exact density of the liquid, as the measurement is
weight-dependent.

Q: Can these sensors be used in hazardous areas?

A: Yes, most industrial level sensors are available with ATEX, IECEX, or FM
certifications for use in explosive atmospheres. Always verify the specific
classification (e.g., Class I, Div 1) required for your site.
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| Conclusion

Navigating the complexities of level measurement requires a balance of
theoretical knowledge and practical application experience. While brands like Vega
Americas offer specialized solutions for the most demanding environments,
manufacturers like Welk provide a robust range of instruments that meet the
rigorous standards of modern industry. By focusing on the physics of the
application and adhering to strict installation guidelines, engineers can ensure
long-term accuracy and safety in their process operations. For further technical
specifications and to browse a wide array of measurement solutions, visit the Main
Page of our instrumentation catalog.
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