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A practical guide to Id10, covering the reader intent, the relationship to 1d10, 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 non-contact level
measurement has driven the evolution of radar technology from low-frequency
pulse systems to high-frequency continuous wave solutions. The LD10 represents a
significant milestone in this evolution, utilizing 80 GHz Frequency Modulated
Continuous Wave (FMCW) technology to provide high-precision level measurement
in environments where traditional sensors often fail. This guide examines the
technical architecture, application engineering, and selection criteria for the LD10
radar level transmitter.

| Measurement Principle of the LD10

To understand the performance of the LD10, one must first understand the FMCW
(Frequency Modulated Continuous Wave) principle. Unlike traditional pulse radar,
which measures the time-of-flight of a single microwave burst, the LD10 emits a

continuous electromagnetic signal with a frequency that varies linearly over time.

| The FMCW Mechanism

As the signal is transmitted, it travels to the surface of the medium and reflects
back to the sensor. By the time the reflected signal reaches the receiver, the
transmitter is already emitting a signal at a different frequency. The difference
between the transmitted frequency and the received frequency (the "beat
frequency") is directly proportional to the distance the signal has traveled.

| Advantages of 80 GHz Frequency

The LD10 operates in the W-band (76-81 GHz). This high frequency offers several
distinct advantages over lower-frequency 26 GHz or 6 GHz systems:

1. Narrow Beam Angle: The higher frequency allows for a much smaller antenna
size while maintaining a narrow beam angle (often as low as 3°). This is critical for
avoiding internal tank obstructions like agitators, heating coils, or ladders.
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2. Smaller Blind Zone: The LD10 features a significantly reduced dead band (blind
zone), allowing for accurate measurements even when the tank is nearly full.

3. High Range Resolution: The wide bandwidth (up to 4 GHz or 5 GHz) available at
these frequencies enables the sensor to distinguish between the product surface
and nearby interference with millimeter precision.

| Technical Specifications and Performance

The LD10 is engineered for versatility across diverse industrial sectors, including
water treatment, chemical processing, and oil and gas. Below are the typical
performance parameters associated with this class of instrument.

Specification (Metric) Specification (Imperial)

Measuring Range Up to 30m (Standard) / 120m Up to 98ft / 393ft
(Extended)

Measurement Accuracy 1l mmto £2 mm +0.04 in to £0.08 in

Frequency Range 76 GHz - 81 GHz 76 GHz - 81 GHz

Process Temperature -40°C to +150°C (Standard) -40°F to +302°F

Process Pressure -0.1 to 2.0 MPa -14.5 to 290 PSI

Signal Output 4-20mA / HART / R5485 4-20mA / HART / RS485
Modbus Modbus

Enclosure Rating IP67 / IP68 NEMA 4X / 6P

For engineers looking for specific configurations or integration support, visiting the
Main Page provides access to detailed data sheets and technical documentation.

| Application Suitability and Selection
Choosing the LD10 over other technologies like ultrasonic or low-frequency radar

depends on the physical characteristics of the medium and the geometry of the
vessel.
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| Corrosive Liquids

The LD10 often utilizes a PTFE (Teflon) lens antenna. Because the antenna is
flush-mounted and the material is highly resistant to chemical attack, it is ideal for
measuring levels of sulfuric acid, hydrochloric acid, and various caustic soda
solutions. Unlike ultrasonic sensors, radar is not affected by the vapor space
composition or concentration of fumes.

| High-Dust and Steam Environments

Lower frequency radars (6 GHz) are sometimes preferred for heavy foam, but 80
GHz systems like the LD10 excel in high-dust environments (such as flour or
cement silos) and high-steam applications. The short wavelength of the 80 GHz
signal allows it to penetrate dust clouds more effectively than ultrasonic waves,
which are mechanical and rely on air density.

| Narrow or Small Vessels
Because of the 3° beam angle, the LD10 can be installed in small buffer tanks or
narrow bypass pipes where a wider beam would hit the walls and create false

echoes (parasitic reflections). This makes it a preferred choice for modular process
skids.

| Selection Table: LD10 vs. Alternatives
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LD10 (80 GHz LD26 (26 GH=z Ultrasonic Sensor
Radar) Radar)

Beam Angle Very Narrow (3°-6°) Moderate (8°-20°) Wide (10°-15°)

Accuracy Highest (x1mm) High (£3-5mm) Moderate (+0.25% of
range)

Vapor Sensitivity Immune Immune Highly Sensitive

Obstruction Handling Excellent Good Poor

Cost Premium Mid-Range Economical

Max Range 120m 30-70m 15-20m

| Installation Considerations

To ensure the LD10 operates at its rated accuracy, specific installation guidelines
must be followed. While the 80 GHz beam is narrow, physics still dictates certain
boundaries.

1. Nozzle Height and Diameter: The antenna should ideally extend slightly beyond
the bottom of the mounting nozzle to prevent the nozzle edge from creating a
large initial reflection. If the nozzle is very long, a nozzle extension or a specific
antenna configuration may be required.

2. Mounting Position: The sensor should not be mounted in the center of a tank
with a domed top, as this can concentrate multiple reflections back to the sensor.
The ideal position is usually at 1/2 to 1/3 of the tank radius from the wall.

3. Avoid the Inflow: Never install the LD10 directly above the point where the tank
is being filled. The turbulence and the falling stream of liquid will create significant
signhal noise and potentially cause loss of echo.

4. Polarization Orientation: The radar signal is polarized. In some applications
involving horizontal cylindrical tanks, rotating the sensor 90 degrees can help
minimize reflections from the tank walls.
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| Limitations and Challenges

While the LD10 is a robust instrument, it is not a universal solution for every
process. Engineers should be aware of the following limitations:

Dielectric Constant (er): Radar depends on the dielectric constant of the medium.
Materials with a very low €r (such as certain liguefied gases or pure hydrocarbons)
reflect less energy. While the LD10 is highly sensitive, media with er < 1.4 may
require a stilling well to concentrate the signal.

Heavy Foam: Dense, thick foam can absorb the microwave signal rather than
reflecting it. If the foam is light and airy, the radar will typically see through it to
the liquid. However, for thick "shaving cream" consistency foam, a guided wave
radar or a mechanical float-based system might be more reliable.

Extreme Temperatures: While the electronics are rated for standard industrial
ranges, applications exceeding 200°C require specialized cooling fins or air purging
to protect the sensor head.

| Maintenance and Troubleshooting

The LD10 is essentially maintenance-free due to its lack of moving parts and
non-contact nature. However, in specific applications, build-up can occur on the
lens antenna.

Condensation and Build-up: Although the LD10's 80 GHz signal is less affected by
thin layers of condensation than lower frequencies, heavy crystalline build-up can
attenuate the signal. Many LD10 models include an air-purge connection to keep
the lens clean.

Signal Loss: If the device reports a "Loss of Echo," the first step is to check for
physical obstructions or heavy agitation that might be scattering the signal.
Adjusting the "False Echo Suppression" (also known as an Echo Map) in the
software can often ighore these fixed obstructions.
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| Frequently Asked Questions (FAQ)
Q: Can the LD10 measure solids?

A: Yes. The 80 GHz frequency is particularly effective for solids because the narrow
beam can be aimed at the specific angle of repose of the material, and the high
sensitivity handles the low-reflectivity surfaces of many powders and grains.

Q: Is the LD10 safe for food and beverage applications?

A: Many versions of the LD10 are available with hygienic fittings (such as
Tri-Clamp) and food-grade PTFE lens covers, making them compliant with sanitary
requirements.

Q: How does the LD10 handle internal agitators?

A: Through a combination of its narrow beam angle and advanced software
algorithms. The user can perform a "mapping" run while the tank is empty and the
agitator is moving; the sensor will then recognize the agitator's reflection as a
recurring interference and filter it out from the actual level reading.

Q: Does the LD10 require a license to operate?

A: In most jurisdictions, 80 GHz industrial radars are pre-approved under "Level
Probing Radar" (LPR) or "Tank Level Probing Radar" (TLPR) standards, meaning no
individual user license is required as long as the device is installed according to the
manufacturer's instructions.

For comprehensive technical support and to explore the full range of level
measurement instruments, engineers are encouraged to consult the Main Page for
professional guidance and product selection tools.



