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Forbes Marshall Radar Level
Transmitter

A practical guide to forbes marshall radar level transmitter, covering the reader
intent, the relationship to forbes marshall radar level transmitter, key evaluation
criteria, common risks, and the information the intended project audience should
confirm before taking the next step.

level-measurement
Main topic: Radar Level Meters
https://www.level-meters.com/products/radar-level-meters/
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In the landscape of industrial process automation, precise level measurement is a
cornerstone of safety, efficiency, and inventory management. Among the various
technologies available, non-contact radar has emerged as a preferred solution for
challenging environments. The Forbes Marshall radar level transmitter represents
a significant segment of the market, particularly in steam and process control
applications.

Understanding the engineering principles behind these instruments is essential for
plant managers and instrumentation engineers. This guide explores the technical
foundations of radar level measurement, evaluates the specific characteristics of
Forbes Marshall systems, and provides a framework for selecting the appropriate
Radar Level Meters for diverse industrial applications.

1. Fundamental Principles of Radar Level
Measurement

Radar level transmitters operate on the principle of Time of Flight (ToF). The
device emits electromagnetic waves from an antenna toward the surface of the
medium. These waves travel at the speed of light, reflect off the material surface,
and return to the sensor. By measuring the time interval between emission and
reception, the transmitter calculates the distance to the product surface.

There are two primary methods used in modern radar transmitters: Pulse Radar
and Frequency Modulated Continuous Wave (FMCW).

| Pulse Radar Technology

Pulse radar systems emit short microwave pulses. The instrument measures the
discrete time it takes for a single pulse to travel to the surface and back. While
effective for many standard applications, pulse radar can sometimes struggle with
low-dielectric materials or environments with significant surface turbulence.
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|FMCW (Frequency Modulated Continuous Wave)

FMCW radar, which is increasingly common in high-precision instruments like the
Forbes Marshall radar level transmitter series, emits a continuous signal with a
constantly changing frequency. The distance is determined by the frequency
difference between the transmitted signal and the received echo at any given
moment. FMCW offers superior signal-to-noise ratios, making it ideal for measuring
liquids with low reflectivity or in tanks with internal obstructions.

2. Key Technical Specifications of Forbes Marshall
Radar Transmitters

When evaluating a Forbes Marshall radar level transmitter, several technical
parameters define its suitability for a specific process. These instruments are often
categorized by their operating frequency, which directly impacts the beam angle
and the ability to handle process conditions like foam or vapor.

| Frequency Ranges: 26 GHz vs. 80 GHz

26 GHz Transmitters: These are the workhorses of the industry. They offer a
balance between signal strength and the ability to penetrate moderate levels of
dust or steam. They are typically used in larger tanks where a slightly wider beam
angle is acceptable.

80 GHz Transmitters: Many modern Forbes Marshall configurations utilize 80 GHz
technology. The higher frequency allows for a much narrower beam angle (often
as low as 3 degrees). This is critical for tall, narrow silos or tanks with internal
heating coils, agitators, or ladders, as the narrow beam can "steer" past these
obstructions.
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| Dielectric Constant ($er$)

Forbes Marshall Radar Level Transmitter

The dielectric constant of the medium is the most critical factor in radar
measurement. It determines how much energy is reflected back to the sensor.
Materials with high $er$ (like water, $er = 80%) provide strong reflections.
Materials with low $er$ (like hydrocarbons or solids) require more sensitive
electronics and often benefit from the FMCW processing found in advanced radar

level meters.

| 3. Comparison and Selection Table

Choosing the right instrument requires matching the technology to the application
requirements. The following table provides a general comparison for selection

purposes.

26 GHz Radar

80 GHz Radar
(e.g., High-End

Forbes Marshall)

Guided Wave
Radar (GWR)

Measurement Type

Beam Angle

Accuracy

Max Range

Best For

Obstruction Handling

Surface Turbulence
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Non-contact

8° to 20°

+3 mm to £5 mm

Up to 30m

Standard liquid
storage

Moderate

Good

Non-contact

3° to 6°

+1 mm

Up to 100m+

Narrow tanks, solids,
high precision

Excellent

Excellent

Contact
(Probe-based)

N/A (Signal follows
probe)

+2 mm

Up to 75m

Low dielectric
liquids, interface

Excellent (if probe is
clear)

Good
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| 4. Installation Considerations and Best Practices

Even the most advanced Forbes Marshall radar level transmitter will underperform
if installed incorrectly. Engineering teams must adhere to specific geometric
constraints to ensure signal integrity.

| Nozzle Geometry

The mounting nozzle should be as short as possible. If a nozzle is too long or too
narrow, the radar signal can reflect off the internal walls of the nozzle, creating a
"ringing" effect that masks the true level at the top of the tank. This area is known
as the "dead zone" or blocking distance, typically ranging from 50 mm to 300 mm
depending on the frequency.

| Positioning in the Tank

Avoid the Center: Never mount a radar transmitter in the exact center of a
cylindrical tank. This can lead to multiple reflections (parabolic effect) that confuse
the sensor.

Wall Distance: Maintain a minimum distance from the tank wall (usually 1/6th of
the tank diameter) to prevent signal interference from weld seams or wall buildup.

Obstruction Clearance: Ensure the beam path is clear of agitators, spray balls, and
inflow streams. If an obstruction is unavoidable, many Radar Level Meters allow for
"false echo suppression,"” where the software learns to ignore static reflections
from fixed internals.

|5. Limitations and Application Risks

While radar technology is robust, it is not universal. Understanding the limitations
of a Forbes Marshall radar level transmitter is vital for process safety.
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1. Heavy Foam: Dense, conductive foam can absorb the radar signal entirely,
leading to a loss of echo. In such cases, a guided wave radar or a differential
pressure transmitter may be more appropriate.

2. Extremely Low Dielectric Media: If the $&r$ is below 1.4, the reflection may be
too weak for standard non-contact radar. Specialized high-sensitivity 80 GHz units
or stilling wells may be required to concentrate the signal.

3. Vacuum and High Pressure: While radar waves travel through a vacuum, the
physical housing and seal of the transmitter must be rated for the process
pressure. Forbes Marshall units often feature specialized flange seals for
high-pressure steam applications.

4. Condensation and Buildup: While radar can "see through" some vapor, heavy
condensation on the antenna lens can attenuate the signal. Selecting an antenna
with a PTFE dropper or a lens antenna can help shed droplets.

| 6. Maintenance and Troubleshooting

Modern radar transmitters are largely maintenance-free because they have no
moving parts. However, periodic verification is recommended.

Signal Strength Monitoring: Most digital transmitters provide a "Signal-to-Noise
Ratio" (SNR) or "Amplitude" value. A steady decline in this value over time may
indicate buildup on the antenna or a change in the process medium's properties.

Echo Curve Analysis: Using manufacturer-specific software, engineers can view the
echo curve. A healthy curve shows a distinct peak at the product surface. If
multiple peaks appear, the false echo suppression may need to be recalibrated.

| 7. Why Engineering Context Matters for Selection

In B2B procurement, the choice between a Forbes Marshall radar level transmitter
and other Radar Level Meters often comes down to the specific ecosystem of the
plant. Forbes Marshall is highly integrated into steam and boiler house
environments, providing specialized expertise in energy efficiency.
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However, for general chemical storage, water treatment, or large-scale industrial
automation, it is beneficial to compare these against a broader range of industrial
radar solutions. Factors such as communication protocols (HART, PROFIBUS,
Foundation Fieldbus), explosion-proof ratings (ATEX/IECEXx), and local technical
support play a decisive role in the total cost of ownership.

| Frequently Asked Questions (FAQ)

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

A: Standard non-contact radar is generally not recommended for interface
measurement because the signal reflects off the top layer. Guided Wave Radar
(GWR) is the preferred technology for measuring the interface between, for
example, oil and water.

Q: Does temperature or pressure affect the accuracy of radar?

A: Unlike ultrasonic sensors, which depend on the speed of sound (which varies
with air density), radar uses electromagnetic waves. These are largely unaffected
by changes in temperature, pressure, or the presence of vapors, making radar
much more accurate in volatile process conditions.

Q: What is the maximum range for these transmitters?

A: High-frequency 80 GHz radar level meters can measure distances up to 120
meters in some silo applications, though typical liquid tank applications range from
5 to 30 meters.

Q: Is it possible to use radar in a plastic tank?

A: Yes. Radar signals can pass through plastic (non-conductive) walls. It is
sometimes possible to mount the transmitter above a plastic tank and measure
the level through the closed roof, provided the material is not signal-attenuating.
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| Conclusion

The Forbes Marshall radar level transmitter is a sophisticated tool designed for the
rigors of modern industrial processing. By understanding the underlying FMCW or
pulse principles, respecting installation geometries, and accurately assessing the
dielectric properties of the medium, engineers can ensure highly reliable level
monitoring. For those seeking versatile and cost-effective solutions tailored to
specific industrial automation needs, exploring a comprehensive range of Radar
Level Meters ensures that the selected instrument aligns perfectly with both
technical requirements and budgetary constraints.

Welk Reference Guide 8



