Stm CI 80

A practical guide to stm cl 80, covering the reader intent, the relationship to stm cl
80, 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 demand for precision and reliability
in level measurement has led to the widespread adoption of high-frequency radar
technology. The Stm Cl 80 series represents a significant advancement in this field,
utilizing 80GHz Frequency Modulated Continuous Wave (FMCW) technology to
address complex measurement challenges in both liquid and solid applications. As
a professional manufacturer, Welk provides these solutions to industries ranging
from chemical processing to water treatment, ensuring that process operators can
maintain accurate inventory and safety controls.

Selecting the right instrumentation requires a deep understanding of how
high-frequency radar interacts with various media and process environments. This
guide explores the technical foundations, application criteria, and installation
requirements for the Stm Cl 80 to assist engineers in making informed
procurement decisions.

| Measurement Principles of 80GHz FMCW Radar

The Stm Cl 80 operates on the Frequency Modulated Continuous Wave (FMCW)
principle. Unlike traditional pulse radar, which measures the time-of-flight of a
single microwave pulse, FMCW radar transmits a continuous signal with a
constantly changing frequency.

| The FMCW Process

1. Signal Emission: The sensor emits a continuous microwave signal that sweeps
across a specific bandwidth (e.g., from 76 GHz to 81 GHz).

2. Reflection: The signal travels to the surface of the medium and reflects back to
the sensor antenna.

3. Signal Mixing: The reflected signal is received while the transmitter is still
emitting a signal at a slightly different frequency. The internal electronics mix the
transmitted and received signals.
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4. Frequency Difference: The difference between the transmitted and received
frequencies (the "beat frequency") is directly proportional to the distance the
signal traveled.

| Advantages of the 80GHz Frequency

The transition from lower frequencies (such as 6GHz or 26GHz) to 80GHz offers
several technical advantages. The higher frequency results in a shorter
wavelength, which allows for a much narrower beam angle—often as low as 3
degrees. This narrow focus minimizes interference from tank internals like ladders,
agitators, or heating coils. Furthermore, 80GHz radar provides a higher
signal-to-noise ratio, enabling the detection of materials with low dielectric
constants (er) that were previously difficult to measure with radar technology.

| Key Technical Specifications of the Stm CI 80

The Stm CI 80 is engineered to perform in demanding industrial environments.
While specific configurations can vary based on the model, the following
specifications represent the standard performance boundaries for this series:

Measuring Range Up to 120 meters (solids) / 30 meters (liquids)
Measurement Accuracy 1 mmto £2 mm

Frequency Range 76 GHz - 81 GHz

Beam Angle 3° to 8° (depending on antenna size)

Process Temperature -40°C to +200°C (standard), up to +1000°C

with cooling

Process Pressure -0.1 MPa to 2.0 MPa (higher options available)

Output Signal 4-20mA / HART, RS485/Modbus, Profibus PA

Enclosure Rating IP67 / IP68
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These specifications make the Stm Cl 80 a versatile tool for high-precision
inventory management. For more detailed technical data and to explore specific
model variations, engineers are encouraged to visit the Main Page for
comprehensive product documentation.

| Practical Selection Criteria for Process Applications

Choosing the correct Stm Cl 80 configuration involves evaluating the physical
properties of the medium and the geometry of the vessel. The selection process
should focus on three primary factors: medium state, dielectric constant, and
process conditions.

| Liquids vs. Solids

In liquid applications, the primary concern is surface turbulence and vapor. The
Stm Cl 80’s high frequency allows it to penetrate light foam and ignore heavy
vapor more effectively than ultrasonic sensors. For solids, such as cement or grain,
the narrow beam angle is critical for avoiding reflections from the side walls of tall,
narrow silos. It also allows the sensor to be mounted in locations where traditional
radar would be obstructed by the angle of repose of the material.

| Dielectric Constant (er)

The dielectric constant of the material determines how much of the radar signal is
reflected. Materials with high er (like water, er = 80) are easy to measure.
Materials with low er (like plastic pellets or dry hydrocarbons, er < 2) reflect very
little energy. The Stm Cl 80’'s advanced signal processing and high-frequency
sensitivity allow it to track these weak reflections with high reliability, provided the
antenna is correctly selected.
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| Corrosive and High-Temperature Environments

For chemical applications involving acids or alkalis, the Stm CI 80 is often equipped
with a PTFE (Teflon) lens or flange cover. This protects the sensitive electronics
from corrosion while remaining transparent to the radar signal. In
high-temperature applications, such as molten metal or glass, specialized cooling
jackets or standoff pipes are utilized to keep the sensor within its operational
temperature range.

| Installation Guidelines and Best Practices

Proper installation is paramount to achieving the =1 mm accuracy promised by the
Stm CI 80. Even the most advanced radar sensor can fail if environmental factors
are not considered during commissioning.

| Nozzle Considerations

The height and diameter of the mounting nozzle can impact the radar signal.
Ideally, the antenna should extend slightly beyond the bottom of the nozzle to
prevent internal reflections. If a long nozzle is unavoidable, the Stm Cl| 80’s narrow
beam is advantageous, but the nozzle interior must be smooth and free of burrs or
welds.

| Positioning and Alignment

Avoid the Center: Do not mount the sensor in the exact center of a circular tank, as
this can lead to multiple reflections that confuse the signal processor.

Obstruction Clearance: Ensure the beam path is clear of ladders, pipes, and
agitators. A 3-degree beam expands as it travels; at a distance of 10 meters, the
beam diameter is approximately 0.5 meters.

Perpendicularity: For liquid surfaces, the sensor must be mounted perfectly
perpendicular to the surface. For solids, an aiming flange (gimbal) is often used to
tilt the sensor toward the material's angle of repose to maximize signal return.
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| Wiring and Grounding

To prevent electromagnetic interference (EMI), use shielded twisted-pair cables for
the 4-20mA signal. Ensure the instrument housing is properly grounded according
to local industrial standards. This is especially critical in hazardous areas where the
Stm CI 80 is used in intrinsically safe (Ex ia) or explosion-proof (Ex d)
configurations.

| Limitations and Operational Considerations

While the Stm CI 80 is a highly capable instrument, it is not a universal solution for
every process. Engineers must be aware of the following limitations:

1. Extremely Low Dielectric Materials: In cases where the material has a dielectric
constant below 1.4, even an 80GHz radar may struggle to receive a clear reflection
unless the surface is very calm or a stilling well is used.

2. Heavy Foam: While it can penetrate light foam, dense, thick foam (like that
found in some fermentation processes) can absorb the radar signal entirely,
leading to a "loss of echo" error.

3. Vacuum Conditions: Radar waves travel at the speed of light and do not require
a medium (unlike ultrasonic waves). However, the seals and flanges must be
specifically rated for vacuum service to prevent mechanical failure.

4. Dust Accumulation: In extremely dusty solid applications, dust can accumulate
on the antenna lens. While the Stm Cl 80 is designed to compensate for some
buildup, a compressed air purging system is recommended for maintenance-free
operation in heavy dust environments.

| Comparison with Lower Frequency Radar Systems

Understanding why one might choose the Stm Cl 80 over a 26GHz radar is
essential for cost-benefit analysis.
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m 26GHz Radar 80GHz Radar (Stm CI 80)

Beam Angle Typically 8° to 20° Typically 3° to 8°

Antenna Size Larger (requires larger Smaller (can fit 1" nozzles)
nozzles)

Precision +3 mm to £5 mm +1 mmto £2 mm

Solid Measurement Moderate performance Excellent performance

Interference Prone to false echoes from Highly resistant to false
tank walls echoes

The Stm Cl 80 is generally the preferred choice for new installations due to its
smaller footprint and superior signal processing, whereas 26GHz systems are often
maintained in older facilities where existing nozzle sizes and process requirements
do not demand the higher precision of 80GHz technology.

|Frequent|y Asked Questions (FAQs)

Q: Can the Stm Cl 80 measure through a plastic tank lid?

A: Yes. Since plastic is non-conductive and has a low dielectric constant, radar
sighals can penetrate most plastic materials (like HDPE or PP). This allows for
non-contact measurement from outside the tank, which is ideal for corrosive
chemicals stored in IBCs or plastic tanks.

Q: How does the Stm Cl 80 handle agitators in a mixing tank?

A: The Stm CI 80 uses a "False Echo Suppression" or "Echo Mapping" function.
During commissioning, the sensor can be taught to recognize static reflections
from agitator blades or other internals and ignore them, focusing only on the
moving level of the liquid.

Q: Is periodic recalibration required?
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A: Because radar is a time-of-flight measurement based on the constant speed of
light, it does not suffer from the drift common in pressure-based or mechanical
level sensors. Recalibration is usually only necessary if the process medium or the
mounting position changes significantly.

Q: What maintenance is required for the Stm Cl 80?

A: For most applications, the Stm Cl 80 is maintenance-free. In applications with
heavy condensation or dust, a periodic check of the antenna lens is recommended.
If the unit is equipped with a purge connection, maintenance can be automated
using a timed pulse of compressed air.

| Conclusion

The Stm CI 80 represents the current pinnacle of non-contact level measurement
for industrial B2B applications. By leveraging 80GHz FMCW technology, it provides
the precision, narrow focus, and reliability required for modern automated
processes. Whether managing bulk solids in a silo or volatile liquids in a chemical
reactor, the Stm Cl 80 offers a robust solution that minimizes maintenance and
maximizes uptime. For technical support and to view the full range of level
measurement instruments, please refer to the Main Page to connect with our
engineering team.



