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In the field of industrial automation and process control, the precision of level
measurement is a critical factor for operational efficiency and safety. The Vega
C11 represents a significant shift in the market for entry-level level sensors,
moving away from traditional ultrasonic technology toward 80GHz radar. As a
compact, non-contact radar sensor, it is designed for simple measurement tasks in
water and wastewater applications, as well as auxiliary processes in various
industries. This article provides a technical evaluation of the Vega C11, its
underlying measurement principles, and practical considerations for its
deployment in industrial environments.

| The Principle of 80GHz FMCW Radar Measurement

Before evaluating specific hardware like the Vega C11, it is essential to understand
the measurement principle it employs: Frequency Modulated Continuous Wave
(FMCW) radar. Unlike pulse radar, which measures the time-of-flight of a single
microwave pulse, FMCW radar emits a continuous sighal with a frequency that
changes linearly over time (a frequency ramp).

When the emitted signal reaches the surface of the medium, it is reflected back to
the sensor. By the time the reflected signal is received, the transmitter is already
emitting a signal at a different frequency. The difference between the transmitted
frequency and the received frequency is directly proportional to the distance
between the sensor and the medium.

| Advantages of 80GHz Technology

High-frequency radar operating at 80GHz offers several distinct advantages over
lower-frequency systems (such as 6GHz or 26GHz) and ultrasonic sensors:

1. Narrow Beam Angle: The 80GHz frequency allows for a much narrower beam
angle (typically around 8° for the Vega C11) from a small antenna. This facilitates
measurement in narrow tanks or pits where internal obstructions like pipes or
ladders might otherwise cause false reflections.

2. Signal Focusing: Improved focusing ensures that more energy is reflected back
from the product surface, leading to a higher signal-to-noise ratio and more
reliable readings even on turbulent surfaces.
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3. Immunity to Environmental Factors: Unlike ultrasonic sensors, radar waves are
not affected by air temperature, pressure, or the presence of vapors and gases.
This makes the Vega C11 a more robust choice for outdoor applications or tanks
with varying internal atmospheres.

| Technical Specifications and Performance

The Vega C11 is engineered for simplicity and durability. Its technical profile is
tailored for applications where high-end radar performance is needed but without
the complexity or cost of high-pressure, high-temperature process instruments.

_

Measuring Range Up to 8 meters (approx. 26.25 ft)
Accuracy +5 mm

Frequency 80 GHz

Beam Angle 8°

Process Temperature -40 to +60 °C

Process Pressure -1 to +3 bar (-100 to +300 kPa)
Output Signal 4...20 mA

Protection Rating IP66/IP67, IP68 (3 bar)
Communication Bluetooth (via VEGA Tools app)

The sensor housing is typically constructed from PVDF, a chemically resistant
plastic, and the cable is often PVC-jacketed. This construction makes it suitable for
immersion (IP68 rating) in water treatment facilities or chemical storage tanks
where mild acids or bases are present.
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| Selection Criteria: Radar vs. Ultrasonic

For many years, ultrasonic sensors were the standard for low-cost level
measurement. However, the introduction of sensors like the Vega C11 has
changed the selection logic. Engineers must evaluate whether a radar solution is
necessary based on the following criteria:

|When to Choose Radar (Vega C11)

Vapor and Condensation: If the application involves liquids that produce vapor or if
condensation is likely to form on the sensor face, radar is superior as it penetrates
these layers without signal loss.

Wind and Air Currents: For open-air channels or basins, wind can deflect ultrasonic
waves, leading to signal loss. Radar is unaffected by air movement.

Narrow Spaces: The narrow beam of the 80GHz radar allows for installation in
confined spaces where ultrasonic waves would disperse and hit the walls.

| When to Consider Alternatives

Range Requirements: If the tank depth exceeds 8 meters, a more powerful radar
sensor like the Vega C21 or C23, or a specialized radar level meter from the Main
Page of industrial suppliers, may be required.

Extreme Temperatures: The Vega C11 is limited to 60 °C. For high-temperature
process vessels, specialized radar sensors with cooling fins or high-temperature
ceramics are necessary.

| Installation and Engineering Considerations

Proper installation is paramount to ensuring the long-term accuracy of the Vega
Cl1. While the 80GHz beam is narrow, certain physical rules must be followed.
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| Mounting Position

The sensor should be mounted at least 200 mm away from the tank wall to
minimize the risk of side-wall interference. It must be oriented perpendicular to the
product surface to ensure the maximum return signal. For liquids, this usually
means a vertical installation.

| Avoiding Obstructions

Even with an 8° beam angle, the "signal cone" expands as the distance increases.
At a distance of 8 meters, the beam diameter is approximately 1.1 meters.
Engineers must ensure that no agitators, internal pipes, or structural beams enter
this cone. If obstructions are unavoidable, most modern radar sensors allow for a
"false sighal suppression"” or "masking" during commissioning to ignore these
static reflections.

| Cable Management

Since the Vega C11 often comes with a fixed cable connection, ensuring a
watertight seal at the junction box or terminal is critical. The IP68 rating only
applies to the sensor head and the integrated cable; the termination point must be
protected according to local electrical standards.

| Commissioning via Bluetooth

One of the defining features of the Vega C11 is its wireless adjustment capability.
Traditional sensors required a physical display (PLICSCOM) or a wired connection
to a PC. The C11 utilizes Bluetooth Low Energy (BLE) to connect to smartphones or
tablets via the VEGA Tools app.

This is particularly useful for:

Safety: Technicians can configure sensors mounted over high tanks or hazardous
basins from a safe distance (up to 25 meters).
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Visual Diagnostics: The app provides a real-time echo curve, allowing the engineer
to see exactly what the sensor "sees" and identify any potential interference
sources immediately.

Documentation: Configuration parameters can be saved and shared digitally,
simplifying the maintenance of multiple units across a site.

| Limitations and Operational Risks

While the Vega C11 is a versatile tool, it is not a universal solution. Understanding
its limitations prevents costly misapplications.

1. Dielectric Constant (dk Value): Radar measurement relies on the reflection of
waves. Materials with a very low dielectric constant (such as certain dry powders
or pure hydrocarbons) reflect less energy. While the C11 is sensitive, it is primarily
optimized for liquids with a dk value > 2.

2. Foam: Heavy, dense foam can absorb radar signals. If the process involves
significant foaming (e.g., in some wastewater aeration tanks), a higher-power
radar or a contact-based solution like a hydrostatic level transmitter might be
more reliable.

3. Pressure Limits: With a maximum pressure rating of 3 bar, the C11 is not
suitable for pressurized process vessels. Using it outside these limits can lead to
housing failure and loss of containment.

| Comparison with Welk Level Measurement Solutions

For engineers seeking a broader range of industrial level measurement
instruments, Welk provides a comprehensive portfolio that complements the
capabilities of sensors like the Vega C11. While the C11 serves as an excellent
entry-level non-contact radar, industrial applications often require a variety of
technologies to meet specific environmental challenges.

Welk specializes in:

Radar Level Meters: High-precision units for complex chemical processes and
long-range solids measurement.
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Ultrasonic Level Sensors: Cost-effective solutions for simple water level monitoring
where radar may not be budgeted.

Hydrostatic Level Transmitters: Ideal for deep wells or tanks where foam and
surface turbulence make non-contact measurement difficult.

Magnetic Level Gauges: Providing local visual indication alongside electronic
transmission for critical safety applications.

By evaluating the specific needs of an application—such as chemical compatibility,
range, and communication protocols—users can Review product options and
application support to find the most cost-effective and reliable instrument for their
project.

| Frequently Asked Questions (FAQ)

Q: Can the Vega C11 be used for solids measurement?

A: The C11 is primarily optimized for liquids. While it can measure some solids over
very short distances, the signal reflection from bulk solids is often too weak for this
specific model. For solids, a radar sensor with a higher dynamic range is
recommended.

Q: Does the sensor require regular calibration?

A: No. Radar sensors are drift-free. Once the zero and span are set during
commissioning, the sensor does not require periodic recalibration unless the
physical installation or the tank geometry changes.

Q: Is the Bluetooth connection secure?

A: Yes, the Bluetooth communication is encrypted and can be protected by a
user-defined PIN to prevent unauthorized access to the sensor settings.

Q: Can the C11 measure through a plastic tank lid?

A: Yes. Because radar waves penetrate non-conductive materials, the Vega C11
can often measure through a plastic (PE, PP, or PVC) tank roof or a sight glass,
provided the material is not too thick and does not contain metal reinforcement.
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In conclusion, the Vega C11 is a robust and efficient solution for standard level
measurement tasks. By moving to 80GHz radar, it provides a level of reliability
that was previously difficult to achieve with ultrasonic technology in the same price
bracket. When combined with proper engineering selection and installation, it
serves as a cornerstone for modern industrial fluid management.
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