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Honeywell Radar Level
Transmitter

A practical engineering guide to honeywell radar level transmitter, explaining
operating principles, selection criteria, installation constraints, application risks,
and the information an international buyer should confirm before choosing
equipment for industrial level measurement.
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In the landscape of industrial process automation, the accurate measurement of
liquid and solid levels is fundamental to operational safety, inventory
management, and process efficiency. Among the various technologies available,
the Honeywell radar level transmitter stands as a prominent solution, particularly
within the SmartLine family of instruments. These devices leverage
electromagnetic waves to determine the distance to a product surface, providing a
non-mechanical method of measurement that excels in harsh environments.

Selecting the correct instrumentation requires a deep understanding of the physics
of radar, the specific constraints of the vessel, and the chemical properties of the
media being measured. This guide explores the technical foundations of radar
level measurement, compares various Honeywell configurations, and provides
engineering benchmarks for successful deployment.

| 1. Measurement Principles of Radar Technology

Radar level measurement is broadly categorized into two methodologies:
Non-Contact Radar (NCR) and Guided Wave Radar (GWR). Both rely on the
Time-of-Flight (ToF) principle, where the instrument measures the time it takes for
an electromagnetic pulse to travel to the surface and return to the sensor.

| Frequency Modulated Continuous Wave (FMCW)

Modern high-performance Radar Level Meters, including many in the Honeywell
SmartLine NCR series, often utilize FMCW technology. Instead of sending a single
pulse, the transmitter emits a continuous signal with a constantly changing
frequency. When the reflected signal is received, it is compared to the signal being
emitted at that exact moment. The frequency difference (the "beat frequency") is
directly proportional to the distance. FMCW is preferred for high-precision
applications because it provides a higher signal-to-noise ratio than traditional pulse
radar.
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|Time Domain Reflectometry (TDR)

Guided Wave Radar (GWR) uses TDR technology. A low-energy electromagnetic
pulse is guided down a probe (cable or rod) rather than being broadcast through
the air. When the pulse hits a medium with a different dielectric constant than the
air/vapor space, a portion of the energy is reflected back up the probe. This
method is highly effective for liquids with low dielectric constants or processes
involving heavy foam and turbulence, as the signal is concentrated along the
waveguide.

| 2. Technical Selection Criteria

Choosing a honeywell radar level transmitter involves evaluating several process
variables. The following table provides a comparison of typical specifications
encountered in industrial radar selection.

Non-Contact Radar Guided Wave Radar (TDR)

(FMCW/Pulse)

Measurement Range Up to 80m (262.5 ft) Up to 50m (164 ft)

Accuracy +2mm to £5mm +2mm to £3mm

Process Temperature -60°C to +450°C -196°C to +450°C

Process Pressure Vacuum to 160 bar (2320 psi) Vacuum to 400 bar (5800 psi)

Dielectric Constant (er) Min 1.4 (with specialized Min 1.1 (with coaxial probes)
antennas)

Obstruction Sensitivity High (requires clear Line of Low (signal follows the
Sight) probe)

Maintenance Extremely Low (no moving Low (periodic probe cleaning)
parts)

Typical Applications Corrosive liquids, large silos, Small nozzles, bypass
tanks chambers, foam
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|The Role of the Dielectric Constant (cr)

The dielectric constant of the medium is the most critical factor in radar
measurement. It determines the strength of the reflected signal. Water has a high
dielectric constant (~80), making it an excellent reflector. In contrast,
hydrocarbons like oil or solvents often have low dielectric constants (1.7 to 2.5).
For these materials, an 80GHz high-frequency non-contact radar or a guided wave
radar is typically required to ensure a reliable return signal.

| 3. Honeywell SmartLine Radar Series Overview

Honeywell’s portfolio is primarily centered on the SmartLine Level series, which
integrates with Experion PKS and other control systems via HART, FOUNDATION
Fieldbus, or Honeywell Digitally Enhanced (DE) protocols.

SmartLine Non-Contact Radar (SLN900): These units typically operate at 80 GHz.
The high frequency allows for a narrow beam angle, which is essential for avoiding
internal tank obstructions like agitators or heating coils. The 80 GHz technology
also enables the use of smaller process connections (nhozzles).

SmartLine Guided Wave Radar (SLG700): Designed for complex applications where
vapor, foam, or restricted geometry makes non-contact measurement difficult. It is
particularly effective in high-pressure steam applications (such as boiler drum
level) when equipped with dynamic compensation for the dielectric shift of steam.

| 4. Installation and Engineering Considerations

Even the most advanced honeywell radar level transmitter will fail if installation
guidelines are ignored. Engineers must account for the physical environment of the
vessel.
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| Nozzle Geometry

For non-contact radar, the nozzle height and diameter are critical. If the nozzle is
too long and narrow, the radar signal may reflect off the nozzle walls before
reaching the tank, creating "ringing" or a large dead zone at the top of the tank.
Ideally, the antenna should extend slightly past the bottom of the nozzle.

| The Beam Angle and Obstructions

Every non-contact radar has a beam angle (e.g., 3° to 10°). This creates a
"footprint" that widens as the distance increases. Any internal structure—ladders,
pipes, or agitator blades—within this footprint will cause a false reflection. While
software can "map out" these static echoes, it is best practice to install the
transmitter in a location with a clear line of sight to the product surface.

| Installation Checklist:

1. Avoid the Center: Do not install the transmitter in the exact center of a
domed-roof tank, as this can concentrate multiple reflections and cause signal
interference.

2. Distance from Wall: Maintain a minimum distance from the tank wall (typically
10% of the tank height or at least 300mm / 11.8 in) to prevent side-wall
interference.

3. Inlet Streams: Ensure the radar beam does not intersect the path of the product
being pumped into the tank, as the falling liquid will cause erratic readings.

4. Orientation: For guided wave radar, ensure the probe does not touch the tank
wall or internal structures, which would cause a short circuit of the
electromagnetic pulse.
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|5. Application Limitations and Risks

While radar is highly versatile, it is not a universal solution. Engineers should be
aware of the following risks:

Heavy Foam: Thick, dense foam can absorb the radar signal entirely, preventing
any reflection from reaching the sensor. In such cases, Guided Wave Radar or a
mechanical solution like a magnetic level gauge may be necessary.

Condensation and Buildup: While 80 GHz radars handle light condensation well due
to their lens designs, heavy crystalline buildup on the antenna will attenuate the
signal. Purge connections may be required to keep the antenna clean.

Vacuum Effects: In high-vacuum applications, the boiling point of liquids drops,
often leading to heavy vapor or gas layers. While radar is unaffected by vacuum
itself, the resulting turbulence or vapor density changes must be considered during
the commissioning phase.

6. Guidance for International Buyers and
Procurement

When sourcing a honeywell radar level transmitter or equivalent Radar Level
Meters for global projects, technical specifications must be matched with regional
compliance standards.

| Certification and Compliance

Hazardous Areas: Ensure the device carries the correct ATEX, |IECEx, or FM/CSA
certifications for the specific zone (Zone 0, 1, or 2).

Safety Integrity Level (SIL): For safety-instrumented systems (SIS), verify if the
transmitter is SIL 2 or SIL 3 capable.

Pressure Equipment Directive (PED): For high-pressure vessels, the transmitter's
process connection must comply with PED or equivalent local codes.
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| Verification of Process Data

Before placing an order, the following data must be confirmed with the
manufacturer:

1. Exact Chemical Composition: To determine the dielectric constant and material
compatibility for wetted parts (e.g., 316L Stainless Steel, Hastelloy, or PTFE).

2. Operating vs. Design Limits: Ensure the transmitter can withstand the design
pressure and temperature of the vessel, not just the normal operating conditions.

3. Communication Protocol: Confirm compatibility with the existing control system
(HART 7 is the current standard, but legacy systems may require specific versions).

| 7. Frequently Asked Questions (FAQ)

Q: Can a radar transmitter measure the interface between two liquids?

A: Yes, Guided Wave Radar is specifically suited for interface measurement (e.g.,
oil over water). The pulse reflects off the upper liquid (low dielectric) and continues
down the probe to reflect off the lower liquid (high dielectric). The upper layer
must be non-conductive and have a lower dielectric than the bottom layer.

Q: How does 80 GHz radar differ from 26 GHz radar?

A: 80 GHz radar offers a much narrower beam and better resolution. This allows it
to see past obstructions more easily and measure closer to the bottom of the tank.
It also allows for much smaller antennas and process connections.

Q: Does the pressure inside the tank affect the accuracy of the radar?

A: In most liquid applications, no. Unlike ultrasonic sensors, radar waves are not
significantly affected by the density of the air or gas through which they travel.
However, in high-pressure saturated steam, the dielectric constant of the gas
phase changes, which can cause a small measurement error unless a GWR with a
reference rod (compensation) is used.

Q: What maintenance is required for a Honeywell radar level transmitter?
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A: These units are essentially maintenance-free due to the lack of moving parts.
Periodic checks involve verifying the signal strength (Amplitude) via the display or
HART communicator and cleaning the antenna or probe if the process medium is
prone to heavy coating.

By adhering to these engineering principles and selection criteria, process facilities
can ensure that their level measurement instrumentation provides the reliability
and precision required for modern industrial automation. Whether utilizing the
advanced features of the Honeywell SmartLine series or other high-quality Radar
Level Meters, the key to success lies in the alignment of technology with the
specific physical and chemical realities of the process.
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