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Emerson Radar Level
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A practical engineering guide to emerson radar level transmitter 3408 manual,
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 modern industrial automation, non-contact level measurement
has become the standard for accuracy and reliability. The Emerson Rosemount
3408 is a prominent example of high-frequency radar technology designed to
simplify complex process monitoring. For engineers and procurement specialists,
consulting the emerson radar level transmitter 3408 manual is a critical step in
ensuring that the device is correctly integrated into a facility's control architecture.
This guide provides a factual engineering overview of the technology, selection
criteria, and installation requirements for high-performance Radar Level Meters.

Understanding the Measurement Principle: 80 GHz
FMCW Technology

Before delving into the specifics of the 3408 model, it is essential to understand
the underlying physics of its operation. Unlike older pulse-based systems, the 3408
utilizes Frequency Modulated Continuous Wave (FMCW) technology operating at a
nominal frequency of 80 GHz.

| The FMCW Process

In an FMCW system, the transmitter emits a continuous signal with a constantly
changing frequency (a frequency sweep). The signal travels to the surface of the
medium, reflects, and returns to the antenna. Because the transmitter is
continuously changing the frequency of the emitted signal, there is a frequency
difference between the signal being transmitted and the signal being received at
any given moment. This frequency difference (the "beat frequency") is directly
proportional to the distance the signal has traveled.

| The 80 GHz Advantage

The transition from lower frequencies (such as 6 GHz or 26 GHz) to 80 GHz
represents a significant leap in precision. The higher frequency allows for a much
narrower beam angle. A narrower beam reduces the risk of "false echoes" caused
by internal tank obstructions like agitators, heating coils, or baffles. This makes 80
GHz Radar Level Meters particularly effective in small vessels or tanks with
complex internal geometries.

Welk Engineering Guide 2



WELK ENGINEERING GUIDE Emerson Radar Level Transmitter 3408 Manual

| Key Specifications and Selection Criteria

Selecting the right configuration from the emerson radar level transmitter 3408
manual requires a thorough understanding of the process environment. The 3408
is designed for versatility, but its performance depends on matching the antenna
type and housing material to the chemical and physical properties of the medium.

| Technical Selection Table

Measurement Range Up to 30 meters (98 feet)

Accuracy = 2 mm (0.08 inches)

Operating Frequency 77 to 81 GHz (FMCW)

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

Process Pressure Vacuum to 25 bar (362 psi)

Output Protocols 4-20 mA/HART, Bluetooth® capability

Beam Angle Typically 3° to 6° depending on antenna size

| Material Compatibility

Engineers must confirm that the wetted parts—typically PTFE or stainless
steel—are resistant to the process media. For corrosive chemical applications, a
fully PTFE-shrouded antenna is often recommended to prevent degradation of the
sensor head.
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| Installation Constraints and Mechanical Mounting

Correct mechanical installation is the most critical factor in the long-term reliability
of a radar level transmitter. The emerson radar level transmitter 3408 manual
emphasizes several geometric constraints that must be observed to maintain
signal integrity.

| 1. Nozzle Geometry

The nozzle height and diameter play a significant role. Ideally, the antenna should
extend slightly beyond the nozzle into the tank to prevent signal ringing within the
nozzle itself. If a long nozzle is unavoidable, the internal surface must be smooth
and free of burrs or welds that could cause interference.

| 2. Positioning Relative to Tank Walls

To avoid side-wall reflections, the transmitter should be mounted at a distance
from the tank wall. A general rule of thumb is to maintain a minimum distance of
200 mm (8 inches) or 1/10th of the tank height from the wall, whichever is greater.
However, because of the narrow 80 GHz beam, this distance can often be reduced
compared to 26 GHz models.

| 3. Avoiding Obstructions

The radar beam should have a clear "line of sight" to the liquid surface. The
manual specifies that the beam path should be kept clear of:

Inlet streams (filling pipes)
Agitator blades and support struts

Temperature sensors or dip tubes
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| 4. Orientation and Leveling

The transmitter must be mounted perpendicular to the product surface. If the tank
has a sloped roof, an alignment swivel or a specialized flange may be required to
ensure the antenna points directly downward. Even a few degrees of misalignment
can significantly reduce the strength of the return signal, especially on turbulent
liquid surfaces.

Electrical Wiring and Configuration via the 3408
Manual

The 3408 is typically a loop-powered (2-wire) device, simplifying the wiring
requirements. However, proper shielding and grounding are necessary to prevent
Electromagnetic Interference (EMI) from affecting the 4-20 mA signal.

| Wiring Steps

1. Cable Selection: Use twisted-pair, shielded copper wire. The gauge should be
sufficient to handle the voltage drop over the required distance (typically 18-22
AWG).

2. Grounding: The shield should be grounded at the power supply end only to avoid
ground loops.

3. Terminal Connections: Ensure the polarity is correct. Most modern transmitters
include reverse-polarity protection, but incorrect wiring will prevent the device
from powering up.

| Configuration Options

Modern Radar Level Meters like the 3408 offer multiple configuration interfaces:

HART Communicator: Standard for industrial field calibration.
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Bluetooth Connectivity: Many 3408 units now feature Bluetooth, allowing
technicians to configure the device via a smartphone or tablet using the AMS
Device Configurator app. This is particularly useful for transmitters mounted in
hard-to-reach locations.

Software Integration: Integration into FDT/DTM or EDDL-based host systems for
remote monitoring and diagnostics.

| Application Risks and Technical Limitations

While 80 GHz radar is highly robust, it is not a universal solution for every process.
Engineers must be aware of specific conditions that can attenuate or scatter the
radar signal.

| Dielectric Constant (DC)

The ability of a substance to reflect radar waves depends on its dielectric constant.
Liquids with a low DC (such as liquid nitrogen or certain hydrocarbons) reflect less

energy than water-based liquids. If the DC is below 1.4, specialized high-sensitivity
settings or a guided wave radar might be more appropriate.

| Foam and Turbulence

Heavy, dense foam can absorb the radar signal, leading to a "loss of echo"
condition. While the 3408's signal processing algorithms are designed to filter out
minor surface agitation, extremely turbulent surfaces may require the use of a
stilling well to provide a calm surface for measurement.

| Heavy Vapor and Condensation

While radar is generally unaffected by pressure and temperature changes in the
vapor space, extreme steam or heavy dust can cause signal attenuation. In
applications involving heavy condensation, a lens antenna with a drip-off design is
recommended to prevent water droplets from clinging to the sensor face.
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| Maintenance and Troubleshooting Procedures

One of the primary benefits of non-contact Radar Level Meters is the lack of
moving parts, which minimizes routine maintenance. However, the emerson radar
level transmitter 3408 manual suggests periodic checks to ensure continued
accuracy.

| Visual Inspection

Periodically check the antenna for buildup of solids or crystallized media. While the
3408 has a high tolerance for thin coatings, heavy buildup will eventually degrade
the signal.

| Echo Curve Analysis

Using configuration software, technicians can view the "Echo Curve." This visual
representation of the radar signal allows for the identification of false echoes. If an
obstruction is detected, the software allows for "False Echo Suppression," where
the transmitter is taught to ignore specific reflections at fixed distances.

| Troubleshooting Common Issues

Fixed Output (e.g., 21 mA or 3.8 mA): This usually indicates a diagnostic error.
Check the error codes via HART to determine if it is an electronic failure or a loss
of echo.

Erratic Readings: Often caused by surface turbulence or interference from an
agitator. Increasing the damping value in the software can help smooth the output.

Under-reading/Over-reading: Usually a result of incorrect tank geometry settings
(e.g., wrong tank height or reference point offset).
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| Frequently Asked Questions (FAQ)

Q: Can the 3408 be used for solids measurement?

A: While the 3408 is primarily optimized for liquids, 80 GHz technology is often
used for solids. However, for large silos with heavy dust, a dedicated solids radar
with a higher power output may be preferable.

Q: Is a stilling well required for the 3408?

A: In most cases, no. The narrow beam of the 80 GHz signal allows it to operate
effectively without a stilling well, even in tanks with internal structures. A stilling
well is only necessary if there is extreme foam or if the liquid has a very low
dielectric constant.

Q: How does Bluetooth security work on these transmitters?

A: The Bluetooth interface is protected by a unique PIN code and can be physically
disabled via a switch on the electronics module to prevent unauthorized access in
sensitive environments.

Q: What is the "Dead Zone"?

A: Also known as the upper blocking distance, this is the area immediately below
the antenna where measurement is not possible. For the 3408, this is typically very
small, but it must be accounted for in the tank configuration to avoid overfilling.

| Conclusion

Utilizing the emerson radar level transmitter 3408 manual as a foundational
reference ensures that industrial level measurement systems are installed for
maximum uptime and precision. By leveraging 80 GHz FMCW technology, facilities
can achieve millimeter-level accuracy even in challenging process conditions. For
those seeking reliable and cost-effective instrumentation, exploring the full range
of Radar Level Meters is the first step toward optimized process control and
improved safety in industrial operations.
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