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A practical guide to vega 1, covering the reader intent, the relationship to vega 1,
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, the term "Vega 1" often refers to a
specific generation of compact level measurement sensors designed to bridge the
gap between basic float switches and high-end process radar. These instruments,
primarily utilizing radar or ultrasonic technology, are engineered for simple
applications in water treatment, chemical storage, and basic industrial processes.
For engineers and procurement specialists, understanding the technical
capabilities, measurement principles, and selection criteria for this class of sensors
is essential for ensuring long-term reliability and cost-effectiveness.

As a professional manufacturer of industrial level measurement instruments, Welk
provides a range of solutions that align with the performance standards expected
from compact sensors like the Vega 1 series. This guide explores the engineering
fundamentals behind these devices and provides a framework for selecting the
right technology for your specific application.

| Measurement Principles in Compact Level Sensors

To effectively utilize sensors in the Vega 1 category, one must first understand the
underlying physics of the measurement. Most modern compact sensors utilize
either Frequency Modulated Continuous Wave (FMCW) radar or ultrasonic pulses.

|Radar Level Measurement (80 GHz Technology)

Modern compact radar sensors typically operate in the 80 GHz frequency band.
Unlike older 6 GHz or 26 GHz units, 80 GHz radar allows for a much smaller
antenna size while maintaining a narrow beam angle.

The sensor emits a continuous radar signal with a constantly changing frequency.
This signal is reflected by the surface of the medium and received by the antenna.
Because the frequency of the emitted signal is constantly changing, there is a
frequency difference between the emitted and received signals. This difference is
proportional to the time of flight, which allows the internal microprocessor to
calculate the distance to the product surface with millimeter precision.

Advantages of 80 GHz Radar:

Narrow Beam Angle: Enables installation in narrow tanks or near internal
obstructions like agitators or heating coils.
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Unaffected by Atmosphere: Radar signals are not influenced by temperature
fluctuations, vacuum, pressure, or vapor layers.

Small Blocking Distance: Allows for measurement nearly up to the antenna,
maximizing tank utilization.

| Ultrasonic Level Measurement

Ultrasonic sensors remain a staple for cost-effective level monitoring, particularly

in open-air applications or simple water tanks. These sensors emit high-frequency
sound pulses (typically between 20 kHz and 200 kHz). The time taken for the pulse
to travel to the surface and back is measured.

Since the speed of sound is affected by air temperature, these sensors must
include an integrated temperature sensor for compensation. The formula used is
roughly $v = 331.5 + 0.6T$ (where $v$ is the speed in m/s and $T$ is the
temperature in degrees Celsius).

Limitations of Ultrasonic:

Atmospheric Sensitivity: Performance degrades in the presence of heavy foam,
steam, or significant dust.

Medium Constraints: Cannot be used in vacuum applications as sound requires a
medium to travel.

| Selection Criteria and Technical Comparison
Choosing between a compact radar (like those in the Vega 1 class) and an
ultrasonic or hydrostatic sensor requires a detailed analysis of the process

conditions. The following table provides a technical comparison to assist in the
selection process.
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80 GHz Compact Ultrasonic Sensor Hydrostatic
Radar Transmitter
Measuring Range Up to 15m - 30m Up to 10m - 15m Up to 200m (H20)
Accuracy +2 mm +0.2% of range +0.1% to +0.5%
span
Process Temp. -40°C to +80°C -40°C to +80°C -20°C to +100°C
Process Pressure -1 to 3 bar -0.5 to 3 bar Up to 40 bar
Media Type Liquids and Solids Liquids and Solids Liquids Only
Influence of Foam Minimal Significant None
Influence of Dust None High None

For applications requiring higher pressure ratings or specialized materials,
reviewing broader product options is recommended. You can Review product
options and application support to find the exact match for your industrial
requirements.

| Installation Considerations

Proper installation is the most critical factor in the performance of a Vega 1 style
sensor. Even the most advanced 80 GHz radar can fail if basic engineering
principles are ignored during mounting.

|1. The Blocking Distance (Dead Zone)

Every non-contact sensor has a "dead zone" directly beneath the sensor face
where measurement is impossible. For compact radar, this is often as low as 50
mm, whereas for ultrasonic sensors, it may be 250 mm to 500 mm. Ensure the
maximum expected level never enters this zone to avoid "lock-up" errors.
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| 2. Beam Angle and Obstructions

The beam angle determines the "footprint" of the signal at the bottom of the tank.
For an 80 GHz sensor with an 8° beam angle, the footprint diameter can be
calculated as $D = 2 x L x tan(a/2)$, where $L$ is the distance and $a$ is the
beam angle. Ensure that no internal pipes, ladders, or agitators intersect this cone.

| 3. Nozzle Geometry

When mounting on a nozzle, the sensor face should ideally protrude slightly into
the tank. If the sensor is recessed deep within a narrow nozzle, "ringing" or
multiple reflections can occur, leading to a loss of signal at high levels.

| 4. Orientation

For liquid applications, the sensor should be mounted perpendicular to the liquid
surface. For bulk solids, an aiming flange may be required to orient the sensor
toward the angle of repose to ensure a strong return signal.

| Limitations and Common Risks

While the Vega 1 category of sensors is highly versatile, there are specific
scenarios where they may not be the optimal choice:

High-Pressure Reactors: Compact sensors are typically rated for atmospheric or
low-pressure (up to 3 bar) applications. High-pressure vessels require heavy-duty
process radar with specialized glass-to-metal seals.

Extreme Temperatures: Standard compact units often have plastic housings (PVDF
or PBT) and are limited to 80°C. For molten metals or high-temperature steam,
specialized cooling fins or wave-guide extensions are necessary.
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Heavy Build-up: While radar can see through some build-up, thick, conductive
coatings (like wet clay or metallic slurries) on the antenna face will attenuate the
signal. In these cases, a sensor with a self-cleaning mechanism or a contact-based
technology like a magnetic level gauge may be more reliable.

| Information to Confirm Before Procurement

Before finalizing the selection of a compact level sensor, project engineers should
confirm the following data points to ensure compatibility with the Main Page of
their technical specifications:

1. Dielectric Constant (er): For radar measurement, the reflectivity of the medium
depends on its dielectric constant. Hydrocarbons have low sr (approx. 1.9 to 4.0),
while water has a high er (approx. 80). Ensure the sensor sensitivity is rated for
your specific medium.

2. Output Protocol: Does the system require a simple 4-20mA analog signal, or is
digital integration via Modbus RTU, |0-Link, or HART required for Industry 4.0
compatibility?

3. Chemical Compatibility: Verify that the wetted parts (typically PVDF, PP, or 316L
Stainless Steel) are resistant to the process medium, especially in acid or solvent
storage.

4. Hazardous Area Certification: If the sensor is installed in a zone with explosive
vapors or dust, ensure it carries the appropriate ATEX, IECEX, or UL certifications.

| Frequently Asked Questions (FAQ)

Q: Can a Vega 1 style radar sensor measure through a plastic tank lid?

A: Yes. Radar signals in the 80 GHz range can penetrate non-conductive materials
like polyethylene (PE), polypropylene (PP), or fiberglass (GRP). This allows for
"non-invasive" measurement where the sensor is mounted outside the tank,
looking through the roof.

Q: How does foam affect the measurement?
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A: It depends on the foam density and conductivity. Dry, light foam is usually
transparent to radar. Thick, wet, or conductive foam can reflect the signal, causing
the sensor to report the top of the foam as the level. In such cases, a guided wave
radar or a hydrostatic transmitter is often preferred.

Q: Is calibration required on-site?

A: Most modern compact sensors are pre-calibrated from the factory. On-site
configuration usually involves setting the "Zero" (empty tank) and "Span" (full
tank) points via a smartphone app (Bluetooth) or a plug-in display module.

Q: What is the lifespan of these sensors?

A: In standard water or non-corrosive chemical applications, these solid-state
electronics typically have an operational lifespan of 10 to 15 years, provided the
housing seals are maintained and the unit is protected from extreme voltage
surges.

By adhering to these engineering guidelines and understanding the technical
boundaries of compact level measurement, facilities can achieve high-precision
monitoring with minimal maintenance overhead. For further technical assistance
or to explore a wider range of industrial level transmitters, please visit our Main
Page.
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