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Installation of Radar Level
Transmitter

A practical engineering guide to installation of 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 automation, the precision of level measurement
directly impacts process safety, inventory accuracy, and operational efficiency.
Among various technologies, Radar Level Meters have emerged as a premier
choice for non-contact measurement due to their ability to operate independently
of air temperature, pressure, or vapor layers. However, the performance of these
instruments is heavily dependent on correct deployment. This guide provides a
comprehensive technical overview of the measurement principles, selection
criteria, and the critical steps required for the successful installation of radar level
transmitter systems.

| Understanding Radar Measurement Principles

Before proceeding with the installation of radar level transmitter hardware,
engineers must understand the underlying physics that govern signal propagation
and reflection. Radar level measurement is based on the "Time of Flight" (ToF)
principle, where electromagnetic waves are emitted, reflected by the medium's
surface, and received by the sensor antenna.

| Pulse Radar vs. FMCW Radar

There are two primary methods used in modern industrial radar sensors:

1. Pulse Radar: The instrument emits short microwave pulses. The time elapsed
between transmission and reception is measured to calculate the distance. This
method is often preferred for its lower power consumption.

2. Frequency Modulated Continuous Wave (FMCW): The transmitter sends a
continuous signal with a constantly changing frequency. The difference in
frequency between the transmitted and received signal at any given moment is
directly proportional to the distance to the product surface. FMCW is widely
regarded for its higher accuracy and better signal-to-noise ratio in complex
environments.
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|The Role of Dielectric Constant ($&r$)

The dielectric constant of the medium determines how much energy is reflected
back to the sensor. High-dielectric materials (like water, $er = 80%) provide strong
reflections, while low-dielectric materials (like hydrocarbons or solids, $sr < 2$)
reflect very little energy. This factor influences the choice of antenna and the
required sensitivity settings during the installation of radar level transmitter units.

| Technical Selection Criteria

Selecting the right Radar Level Meters involves matching the instrument frequency
and antenna type to the specific vessel geometry and process conditions.

| Frequency Considerations

6GHz - 10GHz (C-Band): Best for applications with heavy foam, steam, or
turbulence, as the longer wavelength can penetrate these surface disturbances.

26GHz (K-Band): The industry standard for general-purpose liquid and solid
measurement. It offers a balance between beam focus and signal strength.

80GHz (W-Band): Provides a very narrow beam angle (often as small as 3°). This is
ideal for narrow tanks with internal obstructions or for measuring through small
nozzles.

|Selection Table for Industrial Applications
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26GHz Radar 80GHz Radar Guided Wave
Radar (GWR)

Measurement Type Non-contact Non-contact Contact (Probe)
Beam Angle 8° - 20° 3°-6° N/A (signal follows
probe)
Accuracy =3 mm =1 mm 2 mm
Max Range Upto 30 m Upto 120 m Upto 75 m
Best Use Case Large tanks, Narrow vessels, high Low dielectric,
corrosive liquids precision bypass pipes

Guidelines for the Installation of Radar Level
Transmitter

The physical placement of the sensor is the most frequent cause of measurement
failure. Adhering to the following engineering constraints ensures the radar signal
remains clear of interference.

| 1. Horizontal Positioning

The transmitter should typically be installed at 1/4 to 1/6 of the tank diameter from
the tank wall.

Avoid the Center: In tanks with arched or conical roofs, installing the sensor in the
center can cause multiple reflections to converge, amplifying noise and creating
"ghost" signals.

Avoid the Wall: If the sensor is too close to the wall, the beam may interact with
weld seams, scales, or the wall itself, leading to false echoes. A minimum distance
of 200 mm to 500 mm from the wall is generally recommended.
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| 2. Nozzle Design and Dimensions

The nozzle (the mounting pipe on top of the tank) must be designed to minimize
signal interference.

Nozzle Height: The antenna should ideally extend slightly below the bottom of the
nozzle. If the antenna is recessed deep within a narrow nozzle, the signal will
reflect off the pipe walls (ringing), creating a large "dead zone" at the top of the
tank.

Nozzle Smoothness: The interior of the nozzle should be smooth and free of burrs
or sharp edges.

| 3. Avoiding Internal Obstructions

Radar beams spread as they travel. Any object within the "signal cone" will reflect
energy back to the sensor. Common obstructions include:

Agitators and mixers

Heating coils

Ladders or structural braces

Inflow streams (never install the radar directly above the filling inlet)

If an obstruction is unavoidable, many modern Radar Level Meters allow for "False
Echo Suppression" or "Background Subtraction," where the software learns the
fixed reflections and ighores them.

| 4. Orientation and Polarization
Radar signals are polarized. Rotating the sensor in its mounting flange can often
help minimize reflections from nearby obstructions. During the installation of radar

level transmitter units, engineers should check the manufacturer's markings for
the polarization axis to align it away from vertical walls or large metal structures.
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| Installation Constraints and Environmental Factors

While radar is robust, certain environmental factors require specific installation
strategies:

Pressure and Temperature: Ensure the flange and seal materials (e.g., PTFE, PEEK,
or Viton) are compatible with the process temperature (up to 250°C or higher) and
pressure (vacuum to 40 bar).

Heavy Condensation: For applications with high humidity, use antennas with a
curved or convex dripping surface (like a plastic horn or lens antenna) to prevent
water droplets from accumulating on the emitting face.

Stilling Wells and Bypass Pipes: In cases of extreme surface turbulence or heavy
foam, installing the radar inside a stilling well (a vertical pipe) can provide a calm
surface for measurement. The pipe must be straight and have a consistent internal
diameter.

| Practical Checklist for International Buyers

When sourcing equipment from a professional manufacturer like Welk,
international procurement teams should confirm the following data points to
ensure the hardware is fit for purpose:

1. Process Connection: Does the flange standard (ANSI, DIN, JIS) match the existing
tank nozzles?

2. Output Protocol: Is the system 4-20mA HART, Modbus RTU, or Profibus? Most
industrial automation setups require HART for remote configuration.

3. Hazardous Area Ratings: Does the installation site require ATEX, IECEX, or SIL2
certification?

4. Material Traceability: For chemical or food-grade applications, ensure the
wetted parts are 316L stainless steel or higher-grade alloys.

| Troubleshooting Common Installation Issues
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Signal lost when tank is full Antenna is inside the nozzle Use a nozzle extension or a
or in the dead zone. longer antenna version.
Unstable readings during Radar is aimed at the filling Relocate the sensor away
filling stream. from the inlet.
Constant high level reading Reflection from an internal Perform False Echo
ladder or agitator. Suppression or tilt the
sensor.
Loss of signal on low Signal is passing through the Use a Guided Wave Radar or
dielectric liquid liquid to the tank bottom. a larger horn antenna.

| Frequently Asked Questions (FAQ)

Q: Can a radar level transmitter measure through a plastic tank lid?

A: Yes, if the lid is made of a non-conductive material like polyethylene or
polypropylene and is not too thick, radar can measure through it without a nozzle.
This is common in chemical storage IBCs.

Q: How does foam affect the installation of radar level transmitter?

A: It depends on the foam density. Dry, light foam may be transparent to radar,
while thick, wet foam can absorb or reflect the signal. In heavy foam cases, a
lower frequency (6GHz) or a Guided Wave Radar is usually required.

Q: What is the "Dead Zone" or "Blocking Distance"?

A: This is the area directly beneath the antenna where the sensor cannot
accurately measure. It is typically between 50 mm and 500 mm depending on the
frequency and antenna design. The installation must account for this to prevent
overfilling.

Q: Is calibration required during installation?

A: Most digital radar meters come pre-calibrated. However, "field mapping" is
highly recommended. This involves configuring the empty and full tank heights and
performing a scan to map out internal obstructions.
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| Conclusion

The successful installation of radar level transmitter systems is a blend of
understanding microwave physics and practical mechanical engineering. By
selecting the appropriate frequency, respecting the signal beam angle, and
avoiding common placement errors like tank centering or inlet proximity,
operators can ensure years of maintenance-free service. For complex applications
involving high temperatures or low-dielectric fluids, consulting with a specialized
manufacturer like Welk ensures that the instrumentation is tailored to the specific
rigors of the industrial environment.
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