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In the field of industrial process automation, level measurement remains a
cornerstone for ensuring operational efficiency, safety, and inventory accuracy.
Among the various technologies available, non-contact radar has emerged as a
preferred solution for challenging environments. The Vegapuls 63 represents a
specific class of radar sensors designed primarily for the measurement of liquids in
aggressive or hygienic applications. As an engineering reference, understanding
the technical nuances, installation requirements, and operational boundaries of
this instrument is essential for process engineers and maintenance professionals.

Understanding Non-Contact Radar Measurement
Principles

To appreciate the capabilities of the Vegapuls 63, one must first understand the
underlying physics of radar level measurement. The device utilizes high-frequency
microwave signals, typically in the 26 GHz (K-band) range. These signals are
emitted by the antenna, reflected by the surface of the medium, and received back
by the sensor electronics.

The core principle is known as Time of Flight (ToF). Because the speed of
electromagnetic waves is constant, the time elapsed between the emission and
reception of the signal is directly proportional to the distance between the sensor
and the liquid surface. The internal microprocessor calculates this distance based
on the formula:

Distance = (Speed of Light x Time Delay) / 2

Once the distance is known, the sensor subtracts this value from the total height of
the vessel (the calibration parameter) to determine the actual level. The 26 GHz
frequency used in instruments like the Vegapuls 63 offers a significant advantage
over lower frequency 6 GHz (C-band) radars. Higher frequencies allow for a
narrower beam angle, which minimizes the risk of interference from internal tank
obstructions such as agitators, heating coils, or ladders.
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| Key Features and Design of the Vegapuls 63

The Vegapuls 63 is distinguished by its specialized antenna design. Unlike standard
radar sensors that may have exposed metal parts, the Vegapuls 63 features a fully
encapsulated antenna system. This design is specifically engineered for two
primary industrial environments: corrosive chemical processing and hygienic food
or pharmaceutical production.

#### Material Compatibility

The antenna is typically encapsulated in high-performance fluoropolymers such as
PTFE (Polytetrafluoroethylene) or PFA (Perfluoroalkoxy). These materials provide
exceptional resistance to a wide range of aggressive chemicals, including
concentrated acids and alkalis. By sealing the electronic components behind a
chemical-resistant barrier, the sensor can withstand the corrosive vapors that
often accumulate in the headspace of storage tanks.

#### Hygienic Design

For the pharmaceutical and food industries, the Vegapuls 63 offers versions that
meet strict sanitary standards (such as 3-A or EHEDG). The smooth, gap-free
surface of the encapsulated antenna prevents bacterial growth and allows for
effective Clean-in-Place (CIP) and Sterilization-in-Place (SIP) cycles. The absence of
crevices ensures that no product residue remains after a batch change,
maintaining the integrity of the process.

| Technical Specifications and Selection Table
When evaluating a radar sensor for a specific application, technical parameters

must be matched against the process conditions. The following table outlines the
typical performance characteristics of the Vegapuls 63 class of instruments:
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Specification (Metric) Specification (Imperial)

Measuring Range Up to 35 meters Up to 115 feet
Accuracy 2 mm +0.08 inches
Frequency 26 GHz 26 GHz

Process Temperature -40 to +150 °C -40 to +302 °F
Process Pressure -1 to +16 bar -14.5 to +232 psi
Beam Angle 10° to 22° (depending on 10290 22°

antenna size)

Dielectric Constant (er) > 1.6 = 1.6

Selecting the correct version involves choosing the appropriate antenna size. A
larger antenna generally results in a narrower beam angle, which provides better
signhal focusing and higher gain, making it more suitable for liquids with low
reflectivity or tanks with complex internal structures.

| Application Suitability and Industry Use Cases

The Vegapuls 63 is not a universal sensor but rather a specialized tool for specific
scenarios. Its deployment is most common in the following sectors:

1. Chemical Processing: Measuring the level of sulfuric acid, hydrochloric acid, or
caustic soda in storage tanks. The PFA-encapsulated antenna ensures that the
sensor does not degrade over time due to chemical attack.

2. Pharmaceutical Production: Monitoring solvent tanks or fermentation vessels
where high purity is required and the sensor must be sterilized regularly.

3. Food and Beverage: Level control in milk storage, fruit juice processing, or
brewing, where the sensor must comply with food safety regulations.

4. Water Treatment: While many water applications use standard radar, the
Vegapuls 63 is often used in chemical dosing tanks where flocculants or
disinfectants are stored.
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For general-purpose level measurement in non-corrosive environments, engineers
may find more cost-effective options by browsing the Main Page of industrial
instrument catalogs, which provide a broader range of radar and ultrasonic
solutions.

| Installation Guidelines for Optimal Performance

Proper installation is the most critical factor in ensuring the reliability of a radar
level meter. Even the most advanced sensor will fail to provide accurate data if it
is poorly positioned.

#### Nozzle Considerations

The Vegapuls 63 is often mounted on a nozzle. It is vital that the antenna extends
slightly beyond the end of the nozzle to prevent "ringing" or false reflections from
the nozzle walls. If the nozzle is exceptionally long, a special antenna extension
may be required. The diameter of the nozzle should also be considered; a wider
nozzle allows for a larger antenna and a narrower beam.

#### Positioning and Clearance

The sensor should be mounted at least 200 mm (approx. 8 inches) away from the
vessel wall. This prevents the radar beam from reflecting off the wall surface,
which can cause signal interference. Furthermore, the sensor should be positioned
so that the beam does not intersect with the filling stream. Turbulence caused by
the incoming liquid can scatter the radar signal, leading to erratic readings.

#### Avoiding Obstructions

Internal structures like agitators or baffles can create "false echoes."” While
modern radar electronics include software to filter out these static reflections
(known as false signal suppression or mapping), it is always best to minimize these
obstructions within the signal's path during the design phase. If an agitator is
present, the sensor should be mounted in a position where the beam path is as
clear as possible.
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| Limitations and Operational Challenges

While the Vegapuls 63 is a robust instrument, it has physical limitations that must
be understood to avoid measurement errors.

Dielectric Constant (er): Radar measurement depends on the reflectivity of the
medium. Liquids with a very low dielectric constant (such as certain oils or
hydrocarbons) reflect less energy back to the sensor. If the er is below 1.6, the
signal may be too weak for reliable detection unless a stilling well is used.

Heavy Foam: Thick, dense foam can absorb the radar signal entirely, preventing it
from reaching the liquid surface. In applications with heavy foaming, specialized
radar settings or alternative technologies like guided wave radar (GWR) might be
necessary.

Condensation and Build-up: Although the encapsulated antenna is designed to
shed droplets, extreme condensation or heavy viscous build-up can eventually
attenuate the signal. Regular inspection and cleaning may be required in "sticky"
applications.

Vessel Geometry: In small, narrow tanks, the 26 GHz beam may still be too wide,
leading to multi-path reflections. In these cases, the newer 80 GHz radar
technology (such as the Vegapuls 64) may be a better alternative due to its much
tighter beam angle.

| Maintenance and Troubleshooting

One of the primary advantages of non-contact radar is the lack of moving parts,
which significantly reduces maintenance requirements compared to mechanical
systems like floats or displacers. However, periodic checks are still recommended.

Echo Curve Analysis: Most modern radar sensors allow the user to view an "echo
curve" via a handheld programmer or PC software. This graph shows the strength
of all reflections received by the sensor. By analyzing the echo curve, a technician
can identify whether the sensor is tracking the true liquid level or a false reflection
from a tank internal.
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Cleaning: In hygienic applications, the sensor is cleaned by the CIP process. In
chemical applications, if build-up is suspected, the sensor can be removed and
wiped down with a soft cloth and a compatible solvent. Care must be taken not to
scratch the PTFE/PFA surface, as scratches can become sites for further build-up.

| Frequently Asked Questions (FAQs)

Q: Can the Vegapuls 63 measure through a plastic tank roof?

A: Yes, because microwaves can penetrate non-conductive materials like plastic or
fiberglass, it is possible to measure the level from outside the tank. However, this
results in some signal loss, and the accuracy may be slightly reduced.

Q: Is the Vegapuls 63 suitable for solids or powders?

A: Generally, no. The Vegapuls 63 is optimized for liquid surfaces. For bulk solids, a
different antenna design and signal processing algorithm (such as those found in
the Vegapuls 68 or 69) are required to handle the uneven surface and dust
associated with solids.

Q: How does temperature affect the measurement?

A: Unlike ultrasonic sensors, which are affected by the speed of sound changing
with air temperature, radar waves are electromagnetic and are virtually unaffected
by changes in gas temperature or pressure in the headspace.
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| Conclusion and Procurement Considerations

The Vegapuls 63 remains a reliable choice for engineers facing aggressive
chemical environments or strict hygienic requirements. Its 26 GHz technology
provides a balance between performance and cost, while its encapsulated antenna
ensures long-term durability. When specifying a level measurement solution, it is
important to compare these specialized features against the broader market of
industrial sensors. For those seeking a comprehensive overview of available
technologies and product variants, visiting a specialized resource like the Main
Page can provide the necessary data to make an informed procurement decision.
By matching the specific dielectric properties, temperature ranges, and chemical
compatibility of the process to the sensor's capabilities, facilities can achieve
high-precision level monitoring with minimal maintenance overhead.
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