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Vega Size

A practical guide to vega size, covering the reader intent, the relationship to vega
size, 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 field of industrial level measurement, the term "vega size" typically refers to
the physical dimensions, process connection specifications, and antenna diameters
of radar and ultrasonic level sensors. Selecting the correct size is a critical
engineering decision that affects not only the ease of installation but also the
accuracy, beam angle, and reliability of the measurement data. Whether dealing
with compact chemical dosing tanks or massive grain silos, understanding how the
physical size of a sensor correlates with its performance is essential for process
optimization.

As a professional manufacturer of industrial level measurement instruments, Welk
provides a range of solutions that mirror these industry-standard sizing
requirements. This guide explores the technical nuances of sensor sizing, the
relationship between antenna diameter and beam focusing, and how to select the
appropriate dimensions for specific industrial applications.

Understanding Vega Size in Industrial Level
Measurement

When engineers discuss vega size, they are generally evaluating three distinct
physical attributes of a level transmitter:

1. Process Connection Size: This refers to the threaded or flanged interface used to
mount the sensor to the vessel. Common sizes include 1" NPT/G1, 1%2" NPT/G1v,
and various flange sizes ranging from DN25 to DN200 (1" to 8").

2. Antenna or Transducer Size: For radar sensors, the antenna size directly dictates
the beam angle. A larger antenna produces a narrower beam, which is less likely
to be affected by internal tank obstructions. For ultrasonic sensors, the transducer
size determines the effective range and the frequency of the sound wave.

3. Housing Dimensions: The size of the electronics housing is important for
installations with limited overhead clearance or where multiple sensors are
mounted in close proximity.

Selecting the right vega size involves balancing the physical constraints of the
mounting location with the electromagnetic or acoustic requirements of the
measurement technology.
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Measurement Principles and the Role of Antenna
Size

To understand why size matters, one must first understand the measurement
principles of non-contact level instruments. Both radar and ultrasonic sensors
operate on the Time-of-Flight (ToF) principle. The sensor emits a sighal (microwave
or sound), which reflects off the surface of the medium and returns to the sensor.
The distance is calculated based on the time elapsed and the speed of the wave.

| Radar Beam Focusing

In radar level measurement, particularly with Frequency Modulated Continuous
Wave (FMCW) technology, the antenna size is a primary factor in beam
divergence. The beam angle (a) is inversely proportional to the antenna diameter
(D) and directly proportional to the wavelength (A).

Higher Frequencies (e.g., 80 GHz): These allow for a much smaller vega size while
maintaining a narrow beam. An 80 GHz radar with a 20 mm (34") antenna can
achieve a beam angle of approximately 8°, whereas a 26 GHz radar would require
a much larger antenna to achieve the same focus.

Lower Frequencies (e.g., 6 GHz or 26 GHz): These are often used in applications
with heavy foam or turbulence, but they require larger antennas (typically DN150
or DN200) to keep the beam narrow enough to avoid wall reflections.

| Ultrasonic Transducer Surface
For ultrasonic sensors, the size of the transducer face is linked to the blocking
distance (dead zone) and the maximum range. A larger transducer can emit more

acoustic power, allowing for longer measurement ranges (up to 30 meters or 98
feet), but it often results in a larger dead zone near the top of the tank.
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| Process Connection and Housing Dimensions

The physical footprint of a sensor, often categorized by its vega size, is
standardized to ensure compatibility with global piping and vessel standards.

| Threaded Connections

Small-scale applications, such as chemical IBCs or small plastic tanks, typically
utilize threaded connections. The most common sizes are:

G1 or 1" NPT: Used for compact 80 GHz radar sensors.
GlY: or 1¥2" NPT: Standard for many ultrasonic sensors and mid-range radar units.

G2 or 2" NPT: Often found on hydrostatic level transmitters or larger ultrasonic
transducers.

| Flanged Connections

In high-pressure or high-temperature environments, flanges are preferred for their
sealing integrity. The vega size for flanged units usually follows DIN/EN or
ANSI/ASME standards. Common sizes include:

DN50 (2") / DN80 (3") / DN100 (4"): These are the workhorses of the oil and gas
and chemical industries.

DN150 (6") and larger: Used primarily for large storage tanks or when using older 6
GHz radar technology that requires a large horn antenna.

| Selection Criteria for Vega Size Components

Choosing the correct vega size is not merely a matter of fitting the sensor into an
existing hole. Several process factors must be evaluated:
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1. Vessel Geometry: If a tank has internal heating coils, agitators, or baffles, a
smaller vega size with a high-frequency (80 GHz) narrow beam is required to
"miss"” these obstructions.

2. Medium Characteristics: Media with a low dielectric constant (e.g., hydrocarbons
or powders) reflect less energy. In these cases, a larger antenna size may be
necessary to capture enough reflected signal for a reliable reading.

3. Nozzle Height: The height of the mounting nozzle can interfere with the signal. A
sensor with a larger antenna or a specific extension might be needed to ensure the

signal clears the nozzle tip.

4. Pressure and Temperature: Larger process connections and heavy-duty flanges
are often required for extreme process conditions to ensure mechanical stability

and safety.

| Practical Selection Table: Size vs. Application

The following table provides a general guideline for selecting the appropriate vega
size based on common industrial scenarios.

Application

Type

Small Chemical
Tank

Recommended
Technology

80 GHz Radar

Typical Vega
Size (Process
Connection)

G1" or 1" NPT

Antenna/Transdudéey

20 mm - 32 mm

Advantage

High precision
in tight spaces

Water/Wastewater Ultrasonic G1%" or 2" NPT 40 mm - 60 mm Cost-effective,
Sump reliable for
liquids

Large Grain Silo

80 GHz Radar

DN80 or DN100

75 mm - 95 mm

Narrow beam to

Flange avoid wall

buildup
Corrosive Acid PTFE-lined DN50 or DN8O Encapsulated Chemical
Storage Radar Flange Antenna resistance and

easy cleaning
High-Pressure Guided Wave 14" NPT or 6 mm-16 mm Immune to
Vessel Radar Flanged (Probe) steam and

turbulence
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| Installation Considerations and Nozzle Requirements

Even the most advanced sensor will fail if the vega size is mismatched with the
installation environment. Engineers must consider the following:

| Nozzle Diameter and Length

The ratio of nozzle diameter to nozzle length is critical. For radar sensors, the
antenna should ideally protrude slightly below the bottom of the nozzle. If the vega
size of the antenna is significantly smaller than the nozzle diameter, internal
reflections within the nozzle can create a "ringing" effect, leading to a large dead
zone at the top of the measurement range.

| Clearance from Walls

A general rule of thumb is to install the sensor at a distance from the tank wall that
is at least 1/10th of the total tank height. However, as the vega size of the antenna
increases (and the beam angle decreases), this distance can often be reduced,
allowing for more flexible mounting options.

| Alignment and Leveling
For solids measurement, where the surface may be angled (the angle of repose),
sensors with larger vega size flanges often incorporate swiveling holders. These

allow the antenna to be aimed directly at the product surface to maximize signal
return.

| Limitations of Compact Sensor Sizes

While the trend in industrial automation is toward miniaturization, there are
inherent physical limitations to very small vega sizes:
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Signal Strength: Extremely small antennas have less surface area to capture
reflected energy. In applications with heavy dust or low-reflectivity liquids, a larger
antenna is usually mandatory.

Condensation and Buildup: Smaller antenna faces are more easily obscured by
droplets of condensation or material buildup. In such environments, a larger,
flat-faced (lens) antenna is often easier to keep clean or can be equipped with a
purging connection.

Ultrasonic Attenuation: Small ultrasonic transducers operate at higher frequencies,
which attenuate faster in air. This limits their use to short-range applications
(typically under 5-8 meters).

| Frequently Asked Questions about Vega Sizing

Q: Can | use a small 1" radar sensor on a 4" nozzle?

A: Yes, but it is recommended to use an extension or a flange adapter to ensure
the antenna is positioned correctly. If the antenna is recessed deep within a wide
nozzle, you may experience signal interference.

Q: Does a larger vega size always mean better accuracy?

A: Not necessarily. Accuracy is primarily determined by the electronics and the
frequency. However, a larger antenna provides a narrower beam, which improves
the "sighal-to-noise" ratio by ignoring false reflections, indirectly leading to more
reliable accuracy in complex tanks.

Q: How do | convert metric vega sizes to imperial for North American projects?

A: Most manufacturers, including Welk, provide dual-standard equipment. A DN50
flange is roughly equivalent to a 2" ANSI flange, and G1 threads can often be
adapted to 1" NPT, though the thread pitches differ and require specific adapters.
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| Conclusion

Selecting the appropriate vega size is a fundamental step in designing a robust
level measurement system. By understanding the relationship between physical
dimensions and wave physics, engineers can avoid common pitfalls such as signal
interference, excessive dead zones, and mechanical installation failures. For those
seeking to Review product options and application support, it is vital to consult
with technical experts who can match the sensor size to the specific dielectric,
pressure, and geometric constraints of the process.

Welk continues to innovate in the production of high-frequency radar and
ultrasonic sensors, ensuring that regardless of the required vega size, customers
receive instruments that are accurate, durable, and cost-effective. For more
detailed specifications and to find the right fit for your next project, visit our Main
Page.

Welk Reference Guide 8



