WELK | REFERENCE GUIDE

Vega Instrumentation

A practical guide to vega instrumentation, covering the reader intent, the
relationship to vega instrumentation, 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 landscape of industrial automation and process control, precision in level
and pressure measurement is a fundamental requirement for safety, efficiency,
and inventory management. High-end process instrumentation, such as the
solutions offered by Vega and comparable manufacturers like Welk, utilizes
sophisticated electronic and physical principles to monitor liquids, solids, and
gases within complex industrial environments. This guide explores the technical
foundations of Vega instrumentation and provides an engineering perspective on
selecting, installing, and maintaining advanced level measurement systems.

Core Measurement Principles in Process
Instrumentation

Before selecting a specific sensor, it is critical to understand the underlying physics
that dictate how these instruments interact with the process medium. Modern
instrumentation primarily relies on three categories of measurement: Radar (Time
of Flight), Ultrasonic, and Hydrostatic pressure.

|Radar Level Measurement (ToF)

Radar sensors, particularly those operating in the 80 GHz frequency range, have
become the industry standard for non-contact level measurement. The device
emits a high-frequency continuous wave signhal toward the medium. This signal is
reflected by the surface of the product and received back by the antenna. The
instrument calculates the level by measuring the time difference between the
emitted and received signals, known as the Time of Flight (ToF).

Guided Wave Radar (GWR): This technology uses a physical probe (cable or rod) to
guide the microwave pulse directly to the surface. This is highly effective in
applications with low dielectric constants (er) or where heavy foam and turbulence
are present.

Non-Contact Radar: These sensors transmit signhals through the air. High-frequency
80 GHz radar allows for a very narrow beam angle, which minimizes interference
from internal tank obstructions like agitators or heating coils.
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| Ultrasonic Level Measurement

Ultrasonic sensors emit high-frequency sound pulses. The time taken for the echo
to return from the surface of the liquid or solid is used to determine the distance.
While cost-effective, ultrasonic measurement is sensitive to air temperature,
pressure changes, and the presence of heavy dust or vapor, as these factors alter
the speed of sound.

| Hydrostatic Pressure Measurement

Hydrostatic sensors measure the weight of the liquid column above the sensor
diaphragm. The pressure (P) is directly proportional to the height of the liquid (h),
the density of the medium (p), and gravity (g). This method is widely used in open
tanks and deep wells where non-contact methods may be physically difficult to
install.

Evaluating Vega Instrumentation for Industrial
Applications

Vega instrumentation is recognized for its modular "plics" system, which
standardizes the housing, electronics, and adjustment software across different
measurement principles. This modularity simplifies spare parts management and
operator training. When evaluating these instruments, engineers typically focus on
the following technical attributes:

1. Signal Sensitivity: The ability of the sensor to detect weak echoes from media
with low reflectivity (low dielectric constant), such as hydrocarbons or plastic
pellets.

2. Dynamic Range: High dynamic range allows the sensor to maintain accuracy
even in the presence of heavy foam, condensation on the antenna, or turbulent
surfaces.

3. Integration Capabilities: Support for industrial protocols including 4-20mA/HART,
Profibus PA, Foundation Fieldbus, and wireless Bluetooth adjustment for hazardous
or hard-to-reach areas.
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For organizations seeking reliable alternatives that match these industrial
standards, exploring the Main Page of specialized manufacturers like Welk
provides access to a broad range of radar and ultrasonic sensors tailored for water
treatment, chemical processing, and oil and gas applications.

| Technical Selection Criteria for Level Sensors

Choosing the correct instrument requires a detailed analysis of the process
conditions. A mismatch between the sensor technology and the application can
lead to signal loss or premature hardware failure. Use the following table as a

preliminary selection guide:

Technology

Accuracy

Media Type

Max
Temperature

Max
Pressure

Best Use
Case

80 GHz
Radar

Guided

Wave Radar

Ultrasonic

Hydrostatic

+1 mm (0.04
in)

+2 mm (0.08
in)

+0.2% of
range

+0.1% of
span

Liquids &
Solids

Liquids &
Slurries

Liquids &
Coarse
Solids

Liquids only

Up to 450°C
(842°F)

Up to 400°C
(752°F)

Up to 80°C
(176°F)

Up to 100°C
(212°F)

| Key Considerations for Selection:

Up to 160
bar (2320

psi)

Up to 400
bar (5800
psi)

Up to 3 bar

(43 psi)

N/A
(Submersible)

Tall silos,
narrow
tanks,
corrosive
chemicals

Low er

fluids,
interface
measurement

Water
treatment,
open
channels,
sumps

Deep wells,
vented
tanks,
wastewater

Dielectric Constant (er): Radar requires a reflective surface. If the er is below 1.4,
Guided Wave Radar or specialized high-sensitivity non-contact radar is required.
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Vessel Geometry: Narrow vessels or those with internal baffles require sensors
with narrow beam angles (e.g., 3° to 8°) to avoid false echoes.

Process Environment: If the medium is prone to build-up (e.g., sticky resins),
non-contact radar with a PTFE encapsulated antenna is preferred to prevent
maintenance issues.

| Installation and Configuration Guidelines

Proper installation is as critical as the selection of the instrument itself. Even the
most advanced Vega instrumentation can fail if positioned incorrectly.

| Nozzle Placement and Height

The sensor should be mounted away from the tank wall to prevent the signal beam
from hitting the wall and causing interference. Generally, a distance of at least 200
mm (8 in) from the wall is recommended. The nozzle height should be kept as
short as possible; if the nozzle is too long, the signal may reflect off the interior of
the nozzle before reaching the process medium.

| Avoiding Obstructions

Ensure the signal path is clear of ladders, pipes, and agitators. If an obstruction is
unavoidable, many modern instruments offer "False Signal Suppression" or "Echo
Mapping" software features. This allows the user to record the echoes from fixed
internal structures and program the sensor to ignore them during operation.

|Dead Zone (Blocking Distance)

Every sensor has a "dead zone" or "blocking distance" directly below the sensor
face—typically ranging from 50 mm to 500 mm (2 in to 20 in) depending on the
technology. The level should never be allowed to rise into this zone, as the sensor
will be unable to provide an accurate reading.
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| Limitations and Operational Challenges

While advanced instrumentation is highly versatile, certain physical limitations
must be acknowledged:

1. Heavy Foam: Thick, dense foam can absorb radar and ultrasonic signals, leading
to a "Loss of Echo" (LoE) error. In such cases, Guided Wave Radar or hydrostatic
transmitters are more reliable.

2. Extreme Turbulence: Rapidly moving surfaces can scatter signals. This can often
be mitigated by using a standpipe (stilling well) to provide a calm surface for the
sensor to measure.

3. Vacuum Conditions: Ultrasonic sensors cannot function in a vacuum because
sound waves require a medium (air/gas) to travel. Radar, being electromagnetic, is
unaffected by vacuum.

4. Dust and Vapor: While 80 GHz radar penetrates dust effectively, extreme steam
or vapor can attenuate the signal. High-power transmitters and specialized purging
connections may be necessary for these environments.

Comparative Analysis: Premium vs. Industrial
Alternatives

When specifying instrumentation for a project, engineers often weigh the benefits
of premium brands like Vega against high-quality industrial alternatives. While
Vega offers extensive global certifications and a wide legacy catalog,
manufacturers like Welk provide comparable accuracy and durability for standard
industrial applications.

For many water treatment plants, chemical storage facilities, and food production
lines, the primary requirement is a sensor that provides a reliable 4-20mA or
Modbus output with long-term stability. In these scenarios, choosing an instrument
that focuses on core performance—such as the radar and ultrasonic sensors found
on the Main Page—can result in significant cost savings without compromising the
safety or precision of the process.
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| Frequently Asked Questions (FAQ)

Q: Can radar sensors measure the level of solids like grain or plastic pellets?

A: Yes. 80 GHz radar is particularly effective for solids because the narrow beam
can be aimed at the specific angle of repose of the material, and the high
frequency provides better reflection from uneven surfaces.

Q: How often does a level transmitter need calibration?

A: Most modern digital level sensors do not "drift" in the traditional sense.
However, annual verification is recommended for safety-critical applications.
Calibration is typically performed via software (HART/Bluetooth) rather than
adjusting physical potentiometers.

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

A: The primary difference is the beam angle and signal focus. A 26 GHz radar
typically has a wider beam (approx. 10°-20°), while an 80 GHz radar can focus the
beam to 3°-4°. This makes 80 GHz much better for narrow tanks or vessels with
internal obstructions.

Q: Is it possible to measure the interface between two liquids?

A: Yes, Guided Wave Radar (GWR) is the preferred technology for interface
measurement (e.g., oil over water). The signal reflects off the upper liquid surface
and a portion of the energy continues through the top layer to reflect off the
interface layer below.

Q: Do | need a special license to operate radar level meters?

A: Most industrial radar level meters are LPR (Level Probing Radar) or TLPR (Tank
Level Probing Radar) certified, meaning they are approved for use in closed tanks
or open-air environments without requiring an individual operator license, provided
they meet FCC or ETSI standards.
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