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Ametek Radar Level
Transmitter

A practical guide to ametek radar level transmitter, covering the reader intent, the
relationship to ametek 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 realm of industrial process control, accurate level measurement is critical for
operational efficiency, safety, and inventory management. The Ametek radar level
transmitter represents a significant segment of high-performance instrumentation
used to monitor liquids, slurries, and solids across diverse sectors such as oil and
gas, chemical processing, and water treatment. This guide provides a
comprehensive technical overview of radar measurement principles, technology
types, selection criteria, and installation best practices to assist engineers in
optimizing their level measurement strategies.

| Understanding Radar Level Measurement Principles

Before selecting a specific instrument, it is essential to understand the underlying
physics of radar technology. Radar (Radio Detection and Ranging) level
measurement relies on the emission of electromagnetic waves, typically in the
microwave frequency range. These waves travel at the speed of light, reflect off
the surface of the process medium, and return to the sensor.

There are two primary methods used by an Ametek radar level transmitter to
determine distance:

| 1. Time of Flight (ToF) / Pulse Radar

Pulse radar transmitters emit a short microwave pulse toward the product surface.
The instrument measures the time elapsed between the emission of the pulse and
the reception of the reflected signal. The distance ($D$) is calculated using the
formula:

$$D = \frac{c \times t}{2}%$%

Where $c$ is the speed of light and $t$ is the measured transit time. This method
is robust and well-suited for applications where energy consumption must be
minimized.
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|2. Frequency Modulated Continuous Wave (FMCW)

FMCW radar transmits a continuous signal with a constantly changing frequency (a
frequency sweep). When the reflected signal is received, it is compared with the
signal being emitted at that exact moment. The difference in frequency is directly
proportional to the distance to the product surface. FMCW is often preferred for
high-precision applications because it provides a better signal-to-noise ratio and
more accurate measurements in complex environments.

Comparing Guided Wave and Non-Contact Radar
Technologies

Radar level meters are generally categorized into two types: Guided Wave Radar
(GWR) and Non-Contact (Free-Space) Radar. Both technologies are featured
prominently in the Ametek radar level transmitter portfolio, each serving distinct
application needs.

| Guided Wave Radar (GWR)

GWR utilizes a physical probe (rod, cable, or coaxial) to guide the microwave pulse
from the sensor to the media surface. This technology is based on Time Domain
Reflectometry (TDR). Because the signal is concentrated along the probe, GWR is
highly efficient and less affected by turbulence, foam, or internal tank obstructions.
It is particularly effective for low dielectric constant (er) fluids and interface
measurement (e.g., oil over water).

| Non-Contact Radar

Non-contact radar transmitters emit signals through the air via an antenna (horn,
drop, or parabolic). This technology is ideal for corrosive or abrasive materials
where physical contact with the probe would lead to degradation. Modern
high-frequency systems (such as 80 GHz radar) offer narrow beam angles, which
allow for measurement in tall, narrow vessels or tanks with complex internal
structures like agitators and heating coils.
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For a wide range of industrial configurations, Radar Level Meters provide the
flexibility needed to handle both contact and non-contact requirements.

| Key Evaluation Criteria for Radar Level Meters

Selecting the right Ametek radar level transmitter requires a detailed analysis of
the process environment. Engineers should evaluate the following factors:

1. Dielectric Constant (er): The reflectivity of the medium is determined by its
dielectric constant. Materials with high &r (like water, er = 80) reflect signals
strongly. Low gr materials (like hydrocarbons, er < 2) reflect very little energy,
often requiring GWR or high-sensitivity nhon-contact radar.

2. Process Temperature and Pressure: Standard radar units typically operate up to
150°C (302°F), but specialized high-temperature versions can withstand over
400°C (752°F). Similarly, pressure ratings can range from vacuum to over 400 bar
(5,800 psi).

3. Vessel Geometry: The height of the tank and the presence of internal
obstructions (ladders, pipes, agitators) dictate whether a narrow-beam non-contact
radar or a guided wave unit is necessary.

4. Vapor and Dust: While radar is generally immune to dust and vapor compared to
ultrasonic sensors, extreme steam or heavy dust concentrations may require
specific frequency selections (e.g., 6 GHz or 26 GHz instead of 80 GHz) to ensure
signal penetration.

| Practical Selection Table for Process Engineers

The following table provides a general comparison of common radar configurations
to assist in the initial selection process.
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Guided Wave Non-Contact Radar Non-Contact Radar
Radar (TDR) (26 GHz) (80 GHz)
Best Use Case Low er, Interface, Large Silos, Narrow Vessels,
Small Tanks Corrosive Liquids Precise Solids
Accuracy +2mmto 5 mm =3 mmto 10 mm + 1 mm
Max Range Up to 60 m (cable) Upto35m Up to 120 m
Beam Angle N/A (signal follows 8° to 20° 3° to 6°
probe)
Foam Resistance Excellent Moderate Low (signal may
scaftter)
Obstruction Low High Moderate
Sensitivity

| Installation Considerations and Best Practices

Proper installation is paramount to the performance of any Ametek radar level
transmitter. Even the most advanced sensor will fail to provide accurate data if
mounted incorrectly.

| Nozzle Design

For non-contact radar, the nozzle height and diameter are critical. The antenna
should ideally extend slightly beyond the nozzle to prevent "ringing" or false
reflections from the nozzle edge. If the nozzle is long and narrow, an 80 GHz
transmitter is usually required due to its focused beam.

| Mounting Location

Wall Distance: Avoid mounting the transmitter too close to the tank wall. The
microwave beam expands as it travels; if it hits the wall, it creates interference. A
general rule is to maintain a distance of at least 1/6th of the tank diameter from
the wall.
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Inlet Stream: Never install the sensor directly above the filling inlet. The falling
product will cause significant signal noise and erratic readings.

Agitators: If the tank has an agitator, the radar should be positioned so the beam
does not strike the blades. If this is unavoidable, most modern transmitters offer
"False Echo Suppression" software to map out and ignore these static reflections.

| Probe Selection for GWR

When using guided wave radar, ensure the probe does not touch the tank wall or
any internal metal structures, as this will cause a short circuit of the microwave
pulse. For tall vessels with high turbulence, a flexible cable probe with a centering
weight is recommended over a rigid rod.

|Limitations and Application Risks

While radar is one of the most versatile level measurement technologies, it is not a
universal solution. Engineers must be aware of the following limitations:

Heavy Foam: Extremely thick, dense foam (like shaving cream) can absorb or
scatter the radar signal entirely. In such cases, GWR is often the only viable radar
option, as it can sometimes penetrate the foam to reach the liquid surface.

Condensation and Buildup: While many radar antennas are designed to shed
condensation, heavy buildup of viscous or sticky products on the antenna or GWR
probe can attenuate the signal. Regular cleaning or the use of PTFE-coated
components may be necessary.

Vacuum Conditions: In a vacuum, the speed of light does not change, but the
mechanical seals and pressure ratings of the transmitter must be specifically rated
for vacuum service to prevent instrument failure.

| Frequently Asked Questions (FAQ)

Q: Does the Ametek radar level transmitter require periodic calibration?
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A: Radar is a solid-state technology with no moving parts, meaning it does not
"drift" like mechanical or hydrostatic sensors. However, annual verification is
recommended for safety-critical applications or ISO-regulated processes to ensure
the electronics and signal processing remain within tolerance.

Q: Can radar measure the level of solids like plastic pellets or grain?

A: Yes. Non-contact radar is excellent for solids. However, the angle of repose (the
slope of the material pile) must be considered. High-frequency 80 GHz radar is
typically preferred for solids because it handles the uneven surface reflections
better than lower-frequency models.

Q: How does the dielectric constant affect the measurement?

A: The dielectric constant (er) determines how much energy is reflected back to
the sensor. If the er is too low (below 1.4), the signal may pass through the
medium and reflect off the bottom of the tank instead. In these scenarios, a GWR
with a coaxial probe or a dedicated "bottom-of-tank" tracking algorithm is
required.

Q: Is radar safe for explosive environments?

A: Most industrial radar transmitters, including those from Ametek and Welk, are
available with ATEX, IECEX, or FM certifications for use in Class 1, Div 1 or Zone 0/1
environments. Always check the specific hazardous area rating on the instrument's
nameplate.

| Conclusion

The Ametek radar level transmitter is a robust tool for modern industrial
automation, offering high precision and reliability in conditions that would defeat
other sensing technologies. By understanding the differences between guided
wave and non-contact systems and adhering to strict installation guidelines,
facilities can achieve maintenance-free level monitoring for years. For those
seeking cost-effective and technically advanced alternatives, exploring the full
range of Radar Level Meters can provide the necessary data to make an informed
procurement decision.
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