WELK | REFERENCE GUIDE

Vaga X

A practical guide to vaga x, covering the reader intent, the relationship to vaga x,
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, precision in level measurement is a
fundamental requirement for process safety, inventory management, and
operational efficiency. When engineers and procurement specialists evaluate
high-performance sensors—often searching for terms like Vaga X—they are
typically seeking robust solutions capable of handling complex media, extreme
temperatures, and volatile environments. This guide examines the core
technologies behind modern level measurement, focusing on radar and ultrasonic
principles, to provide a technical framework for selecting the most appropriate
instrumentation for industrial applications.

| Understanding Level Measurement Principles

Before selecting a specific instrument, it is essential to understand the physics
governing the measurement. Industrial level sensors generally fall into two
categories: contact and non-contact. Within the high-precision market, non-contact
technologies such as radar and ultrasonic are the most prevalent due to their low
maintenance requirements and versatility.

|Radar Level Measurement (ToF and FMCW)

Radar level meters operate using electromagnetic waves, typically in the
microwave spectrum. There are two primary methods of radar measurement:

1. Pulse Radar: The sensor emits a high-frequency microwave pulse that travels to
the surface of the medium, reflects, and returns to the receiver. The instrument
calculates the distance based on the Time of Flight (ToF).

2. Frequency Modulated Continuous Wave (FMCW): The sensor emits a continuous
signal with a constantly changing frequency. The difference between the emitted
frequency and the received frequency (the frequency shift) is directly proportional
to the distance. FMCW radar, particularly at higher frequencies like 80GHz, offers
superior resolution and accuracy compared to traditional pulse radar.
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Radar technology is largely unaffected by vacuum, pressure, or temperature
fluctuations, making it the standard for challenging chemical and oil and gas
applications. The effectiveness of the reflection depends on the dielectric constant
(er) of the material; materials with higher dielectric constants reflect signals more
strongly.

| Ultrasonic Level Measurement

Ultrasonic sensors utilize sound waves rather than electromagnetic waves. The
transducer emits an ultrasonic pulse that bounces off the material surface and
returns. Because the speed of sound is influenced by air temperature, these
sensors include integrated temperature compensation to maintain accuracy.

Ultrasonic measurement is highly effective for liquid level monitoring in open
channels, water treatment facilities, and storage tanks where the medium is
non-foaming and the atmosphere is stable. However, because sound requires a
medium to travel, ultrasonic sensors cannot function in a vacuum.

Key Evaluation Criteria for Vaga X Class
Instrumentation

When evaluating instrumentation for a project, several technical parameters must
be confirmed to ensure long-term reliability. The following criteria are essential for
any B2B procurement process involving level measurement.

| Media Characteristics

State of Matter: Is the medium a liquid, slurry, or solid (powder/granules)?

Dielectric Constant: For radar, a dielectric constant below 1.4 requires specialized
high-sensitivity sensors or guided wave radar.

Corrosiveness: Highly corrosive acids require sensors with PTFE or PVDF wetted
parts to prevent degradation.

Welk Reference Guide 3



WELK REFERENCE GUIDE

Vaga X

Vapor and Foam: Heavy steam or thick foam can attenuate ultrasonic signals and
scatter radar waves. In such cases, high-frequency radar (80GHz) is often
preferred for its ability to penetrate light foam.

| Process Conditions

Temperature: Standard sensors typically operate up to 80°C (176°F), but
high-temperature variants can handle up to 250°C (482°F) or higher using cooling

fins or specialized seal materials.

Pressure: While ultrasonic sensors are limited to near-atmospheric pressures,
radar level meters can operate in environments ranging from full vacuum to 4 MPa

(40 bar) or more.

| Technical Selection Table

The following table provides a comparison of the three most common technologies
used in industrial level measurement to assist in the selection process.

Measurement Range

Accuracy

Pressure Range

Temperature Range

Media Compatibility

Effect of Dust/Vapor

Typical Application
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Radar

(FMCW/80GHz)

Up to 120m

+1mm to £2mm

Vacuum to 40+ bar

-40°C to +250°C

Liquids & Solids

Minimal

Chemical Reactors

Up to 30m

+0.25% of range

Atmospheric

-40°C to +80°C

Mostly Liquids

Significant

Water Treatment

Hydrostatic

Transmitter

Up to 200m (H20)

+£0.3% to £0.5% ES

Submerged depth

=20°C'to +85°C

Clean Liquids

None

Deep Wells / Fuel
Tanks
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| Installation and Engineering Considerations

Proper installation is as critical as the technology itself. Even the most advanced
Vaga X class sensor will fail to provide accurate data if the installation geometry is
incorrect.

|1. The Dead Zone (Blocking Distance)

Every non-contact sensor has a "dead zone" directly beneath the transducer where
measurement is impossible. For ultrasonic sensors, this may be 0.25m to 0.5m (10
to 20 inches). For radar, it is significantly smaller, often less than 0.1m. The sensor
must be mounted high enough that the maximum expected liquid level never
enters this zone.

| 2. Beam Angle and Obstructions

Sensors emit signals in a cone shape. Any internal tank structures—such as
agitators, heating coils, or ladders—that intersect this cone will create "false
echoes.”

Narrow Beam Angles: Higher frequency radar (80GHz) offers a much narrower
beam angle (e.g., 3°), allowing for installation in narrow tanks or near walls
without interference.

False Echo Suppression: Modern instruments allow engineers to map out static
obstructions during commissioning, instructing the software to ignore specific
signals at fixed distances.

| 3. Nozzle Geometry

The mounting nozzle should be as short as possible. If the nozzle is too long or
narrow, the signal may reflect off the internal edges of the pipe before reaching
the tank, creating a significant signal disturbance near the top of the range.
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| Common Risks and Limitations

While radar and ultrasonic technologies are highly advanced, they are not
universal solutions. Engineers should be aware of the following risks:

Signal Attenuation: In solids measurement, the angle of repose can cause the
signal to reflect away from the receiver. In such cases, a gimbal or aiming flange is
required to orient the sensor perpendicular to the material slope.

Condensation: Heavy moisture buildup on the sensor face can block ultrasonic
pulses. Radar sensors with PTFE drop antennas are designed to shed condensation,
but extreme cases may still require an air purge system.

Turbulence: Rapidly swirling liquids can scatter sighals. Using a stilling well or
bypass pipe can provide a calm surface for the sensor to measure, ensuring a
stable output.

| Professional Level Measurement Solutions

For organizations seeking reliable, cost-effective instrumentation that matches the
performance of high-end industry standards, Welk provides a comprehensive
range of industrial level measurement instruments. As a professional
manufacturer, Welk specializes in radar level meters, ultrasonic sensors, and
magnetic level gauges designed for water treatment, chemical processing, and
industrial automation.

To explore specific technical data sheets or to consult with an application engineer
regarding your project requirements, visit the Main Page for a full overview of
available technologies and customized OEM/ODM services.

| Frequently Asked Questions (FAQ)

Q: Can radar level meters measure through plastic tank walls?
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A: Yes, radar signals can penetrate non-conductive materials like plastic or glass.
This allows for "non-invasive" measurement where the sensor is mounted outside
the tank, provided the tank wall is not too thick and the material has a low
dielectric constant.

Q: How often do these sensors require calibration?

A: Most digital radar and ultrasonic sensors do not "drift" in the traditional sense
because they rely on the constant speed of light or sound. However, an annual
verification is recommended to ensure that no environmental factors (like buildup
on the sensor) are affecting the signal integrity.

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

A: 80GHz radar uses a shorter wavelength, which results in a much narrower beam
and higher precision. It is better suited for small vessels, tanks with internal
obstructions, and measuring materials with low reflectivity. 26GHz radar is often
used for larger tanks and simpler liquid applications where a wider beam is
acceptable.

Q: Is ultrasonic technology suitable for fuel storage?

A: Generally, no. Fuel vapors can change the composition of the air in the tank,
which alters the speed of sound and leads to measurement errors. Radar is the
preferred technology for fuel and solvent storage due to its immunity to vapor

composition changes.

By confirming the dielectric properties of the medium, the physical dimensions of
the vessel, and the potential for environmental interference, project managers can
ensure they select a level measurement solution that provides accurate,
maintenance-free data for years to come.
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