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In the field of industrial automation, the term "test vega" often refers to the
rigorous calibration, diagnostic verification, and performance testing of
high-frequency radar and ultrasonic level measurement instruments. Whether
maintaining existing infrastructure or commissioning new installations,
understanding how to test and verify these sensors is critical for ensuring process
safety and operational efficiency. This guide provides a technical overview of the
principles, testing methodologies, and selection criteria for high-end level
measurement technology used in water treatment, chemical processing, and oil
and gas industries.

Measurement Principles: Radar and Ultrasonic
Technology

Before conducting a test vega procedure, it is essential to understand the
underlying physics of the sensors being evaluated. Most modern level instruments
operate on the Time-of-Flight (ToF) principle, but they utilize different mediums to
achieve measurement.

| Radar Level Measurement

Radar sensors, particularly those operating in the 26GHz and 80GHz bands, emit
electromagnetic pulses. These pulses travel at the speed of light, reflect off the
surface of the medium (liquid or solid), and return to the sensor antenna. The
instrument calculates the distance based on the time elapsed between emission
and reception.

80GHz Radar: Offers a narrower beam angle, which is ideal for avoiding internal
tank obstructions like agitators or heating coils. During a test vega, the focus is
often on the signal-to-noise ratio, as the higher frequency allows for better focus.

26GHz Radar: Generally used for larger ranges or environments where the surface
might be slightly more turbulent, though it has a wider beam angle than 80GHz
units.
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| Ultrasonic Level Measurement

Ultrasonic sensors use sound waves (mechanical energy) instead of
electromagnetic waves. A piezoelectric crystal within the transducer converts
electrical energy into sound pulses. These pulses bounce off the surface and return
to the transducer.

Propagation Speed: Unlike radar, the speed of sound is heavily influenced by air
temperature and gas composition. Therefore, testing ultrasonic units requires
verifying the accuracy of the integrated temperature compensation sensors.

| Procedures for a Comprehensive Test Vega

Testing these instruments involves several stages, ranging from bench-top
calibration to in-situ diagnostic analysis. For engineers looking for
high-performance alternatives or supplementary equipment, the Main Page offers
a technical baseline for comparing industrial-grade sensors.

| 1. Bench Calibration (Dry Test)

Before installation, a sensor should undergo a dry test. This involves pointing the
sensor at a flat, reflective surface (such as a wall) at a known distance.

Verification: Use a laser distance meter or a certified steel tape to measure the
distance from the sensor reference plane to the target.

Adjustment: If the sensor reads 5.000m while the physical distance is 5.005m, the
offset must be adjusted in the sensor’s internal software.

|2. Loop Testing (4-20mA Verification)

Most industrial level meters output a 4-20mA analog signal. A test vega must
include a verification of the current loop.
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Simulation: Use the sensor's display interface or a HART communicator to force
the output to 4mA (0% level), 12mA (50% level), and 20mA (100% level).

DCS Integration: Ensure that the value displayed on the Control Room's Distributed
Control System (DCS) matches the simulated value exactly.

| 3. Echo Curve Analysis

The most critical part of testing advanced radar units is the analysis of the echo
curve (envelope curve). This graphical representation shows all reflections
received by the sensor.

True Echo: The reflection from the actual product surface.
False Echoes: Reflections from ladders, pipes, or weld seams.

Mapping: During the test vega process, "false signal suppression" or "mapping" is
performed. This tells the sensor to ignore static reflections and only track the
moving product level.

| Selection Table for Level Measurement Technologies

Choosing the right instrument for a specific application is the first step in ensuring
a successful test and long-term reliability. The following table compares common
technologies.
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80GHz Radar Up to 120m +1lmm Small nozzles,
narrow tanks,

solids

26GHz Radar Up to 30m +3mm General liquid
storage, large

tanks
+0.25% Water
treatment, open
channels

Ultrasonic Up to 15m

Variable +0.1% Deep wells,
pressurized

tanks

Hydrostatic

High cost,
sensitive to
extreme foam

Wider beam
angle than
80GHz

Affected by
wind, steam,
and vacuum

Contact-based,
affected by
density changes

| Installation Considerations and Best Practices

Even the highest quality sensor will fail a test vega if the installation is flawed.
Engineering teams must adhere to strict spatial requirements to ensure signal

integrity.

| Beam Angle and Obstructions

Every sensor has a beam angle (typically 3° to 10° for radar). The "footprint" of the

signal expands as the distance increases.

Calculation: For a sensor with a 10° beam angle at a distance of 10m, the signal

footprint is approximately 1.75m in diameter.

Clearance: Ensure no pipes, ladders, or structural beams enter this footprint. If

they do, they must be "mapped out" during the commissioning test.
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| Nozzle Geometry

The mounting nozzle should be as short as possible. If the nozzle is too long or too
narrow, the radar signal may reflect off the inside of the nozzle (ringing), creating a
large dead zone at the top of the tank.

Metric Standard: Ideally, for a DN50 (2") nozzle, the height should not exceed
150mm.

| Avoiding the Center

Never mount a level sensor in the exact center of a cylindrical tank with a domed
top. This can create a "parabolic mirror" effect, focusing multiple reflections back
to the sensor and causing erratic readings during the test vega phase.

| Limitations and Environmental Factors

During testing, engineers may encounter discrepancies caused by environmental
variables rather than equipment failure.

1. Dielectric Constant (er): Radar relies on the dielectric constant of the material.
Low er fluids (like hydrocarbons) reflect less energy than high er fluids (like water).
If the er is below 1.5, a guided wave radar or a high-sensitivity 80GHz unit is
required.

2. Foam: Heavy, dense foam can absorb radar signals or reflect ultrasonic waves
prematurely. In these cases, testing must be done during actual process cycles to
see how the sensor handles the foam layer.

3. Vapor and Condensation: While radar is largely unaffected by vapor, ultrasonic
sensors can fail in high-steam environments because the speed of sound changes.
Furthermore, heavy condensation on the sensor face can cause "blindness."
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| Frequently Asked Questions (FAQ)

Q: How often should | perform a test vega on my radar sensors?

A: For non-critical storage, an annual verification is sufficient. However, for
SIL-rated (Safety Integrity Level) loops or custody transfer applications,
semi-annual or quarterly proof tests are recommended.

Q: Why does my sensor show a full tank when it is actually empty?

A: This is often caused by a "double bounce" or a strong reflection from a tank
obstruction that has not been mapped out. Performing a new false signal
suppression (mapping) usually resolves this.

Q: Can | test a radar sensor through a closed plastic tank lid?

A: Yes, radar signals can penetrate most plastics (like PE, PP, or PTFE). However,
there will be some signal attenuation. The test vega should confirm that the
remaining signal strength is sufficient to reliably detect the product surface.

Q: What is the "Dead Zone" or "Blocking Distance"?

A: This is the area immediately below the sensor (typically 10cm to 50cm) where
the instrument cannot measure accurately due to the time required for the
electronics to switch from transmit to receive mode.

| Conclusion

A successful test vega ensures that level measurement data is accurate,
repeatable, and integrated correctly into the plant's automation architecture. By
understanding the nuances of 80GHz radar, ultrasonic propagation, and the
importance of echo curve mapping, maintenance teams can prevent costly
overflows or dry-run conditions. For further technical specifications and to explore
a wide range of industrial level measurement solutions, engineers are encouraged
to review product options and application support on the Main Page.
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