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Horn Type Radar Level
Transmitter

A practical engineering guide to horn type 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, non-contact level measurement has
become the gold standard for accuracy and reliability in harsh environments.
Among the various antenna geometries available, the horn type radar level
transmitter remains one of the most versatile and widely deployed solutions.
Utilizing high-frequency electromagnetic waves, these instruments provide precise
measurements for both liquid and solid media without requiring physical contact
with the process material.

For process engineers and international procurement specialists, understanding
the nuances of horn antenna design is critical for ensuring long-term operational
stability. This guide explores the technical foundations, selection criteria, and
installation requirements for Radar Level Meters equipped with horn-style
antennas.

| Core Measurement Principles

Before selecting a specific antenna type, it is essential to understand how radar
technology interacts with the process medium. Modern industrial radar
transmitters typically operate using one of two primary methods: Pulse Radar or
Frequency Modulated Continuous Wave (FMCW).

| Time of Flight (ToF) / Pulse Radar

Pulse radar systems emit short microwave pulses toward the surface of the
medium. These pulses travel at the speed of light, reflect off the material surface,
and return to the sensor. The transmitter measures the "Time of Flight" (the
interval between emission and reception) to calculate the distance. Because the
speed of light is constant, the distance (D) is calculated as $D = (c \times t) / 2%,
where c is the speed of light and t is the travel time.
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| Frequency Modulated Continuous Wave (FMCW)

FMCW radar, often found in high-precision 26GHz and 80GHz transmitters, emits a
continuous signal with a constantly changing frequency (a frequency sweep).
When the reflected signal is received, it is compared to the signhal being emitted at
that exact moment. The frequency difference between the transmitted and
received signals is directly proportional to the distance. FMCW generally offers
higher resolution and a better signal-to-noise ratio than pulse radar, making it ideal
for complex tank geometries.

| The Role of the Horn Antenna

The horn antenna acts as a waveguide transition, focusing the electromagnetic
energy into a narrow beam. Its primary function is to direct the signal toward the
target and efficiently capture the returning echo. The physical dimensions of the
horn—specifically its diameter and length—determine the beam angle. A larger
horn diameter results in a narrower beam, which concentrates energy and reduces
interference from tank walls or internal obstructions.

| Engineering Design and Characteristics

The horn type radar level transmitter is characterized by its conical or pyramidal
shape. In industrial applications, these are usually constructed from high-grade
metals or fluoropolymers.

1. Beam Angle and Gain: The "gain" of an antenna refers to its ability to direct
energy in a specific direction. Horn antennas provide high gain and a focused
beam (typically between 8° and 20°, depending on frequency and size). This is
crucial for deep silos or tanks with internal agitators.

2. Material Construction: Standard horns are manufactured from 316L Stainless
Steel. For highly corrosive environments involving acids or alkalis, the horn may be
lined or completely encapsulated in PTFE (Polytetrafluoroethylene) or PFA.

3. Frequency Considerations:
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26GHz Radar: A balanced choice for most liquid applications. It handles moderate
foam and turbulence well.

80GHz Radar: Utilizes smaller horn sizes to achieve extremely narrow beam
angles. This frequency is superior for avoiding narrow nozzles and measuring
through heavy dust in solids applications.

| Technical Selection Criteria

Choosing the right horn type radar level transmitter requires a detailed analysis of
the process conditions. Engineers should evaluate the following parameters:

| Dielectric Constant ($&r$)

The dielectric constant of the medium determines how much energy is reflected
back to the sensor. Water has a high $&r$ (~80) and reflects signals strongly.
Conversely, hydrocarbons like oil or plastic pellets have low $er$ values (1.4 to
2.5), reflecting very little energy. In low $&er$ applications, a larger horn antenna is
required to maximize the captured signal.

| Process Temperature and Pressure

Horn antennas are typically sealed from the electronics by a process seal (often a
ceramic or PTFE disc). Standard models handle up to 150°C, while specialized
high-temperature versions with cooling fins or ceramic seals can withstand up to
400°C and pressures exceeding 4 MPa (40 bar).

| Measurement Range

While some radar units can measure up to 100 meters, the effective range of a
horn antenna depends on the medium. For solids (which scatter signals), the range
is often reduced compared to flat liquid surfaces.
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m 26GHz Horn Radar 80GHz Horn Radar

Typical Beam Angle 10° - 20° 3°-8°

Max Range (Liquids) 30m - 70m 120m

Nozzle Sensitivity Moderate Very Low

Dust Penetration Good Excellent
Accuracy *3mm to £5mm *1mm to £2mm

| Installation Best Practices

Correct installation is the most significant factor in the performance of a horn type
radar level transmitter. Even the most advanced sensor will fail if placed
incorrectly.

Nozzle Geometry: The horn should ideally extend past the bottom of the mounting
nozzle. If the horn is recessed deep within a narrow nozzle, the signal will reflect
off the nozzle walls (ringing), creating a large "dead zone" at the top of the tank.
For long nozzles, extension pipes or 80GHz high-frequency units are
recommended.

Wall Distance: To avoid "edge reflections," the transmitter should be mounted at a
distance from the tank wall of at least 1/6th of the tank diameter. Never mount the
transmitter in the exact center of a domed-roof tank, as this can cause multiple
reflections to converge at the sensor, creating false echoes.

Obstruction Avoidance: Ensure the radar beam path is clear of ladders, heating
coils, and agitator blades. If an obstruction is unavoidable, many modern
transmitters offer "False Echo Suppression" software to map out and ignore these
static reflections.

Orientation: The horn should be mounted perpendicular to the product surface. For
solids, where the material forms a cone (angle of repose), an adjustable flange
(aiming kit) may be necessary to tilt the horn toward the material slope to
maximize signal return.
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|App|ication Risks and Mitigation

While robust, horn-type radars face specific challenges in certain industrial
environments:

1. Condensation and Buildup: In high-humidity applications, water droplets can
collect on the process seal inside the horn. This can attenuate the signal.
Mitigation: Use a PTFE-coated horn or a parabolic antenna designed for
self-dripping, or use an integrated air purge connection to blow away dust and
moisture.

2. Heavy Foam: Thick, dense foam can absorb the radar signal entirely. Mitigation:
If the foam is conductive and dense, a lower frequency radar or a guided wave
radar (GWR) may be more appropriate. However, for light foam, a larger horn with
higher gain can often penetrate to the liquid surface.

3. Vessel Agitation: Turbulent surfaces scatter the radar signal. Mitigation: Use
software filtering (averaging) or install a stilling well (bypass pipe) to provide a
calm surface for measurement. Note that if using a stilling well, the antenna type
may change from a horn to a rod or specialized pipe antenna.

| Frequently Asked Questions (FAQ)

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

A: Yes, provided the lid is made of a non-conductive material (like PE, PP, or PVC)
and there is no metal reinforcement. However, some signal strength will be lost
due to reflection at the plastic interface.

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

A: This is the area immediately below the antenna where the transmitter cannot
accurately measure because it is still processing the emitted pulse. For most horn
radars, this is between 200mm and 500mm from the flange face.

Q: How do | maintain the device in a dusty environment?
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A: Many horn antennas come with a purging port. Connecting a low-pressure dry
air supply to this port creates a positive pressure zone that prevents dust from
entering the horn and coating the lens/seal.

Q: Is 80GHz always better than 26GHz for horn antennas?

A: Not necessarily. While 80GHz offers a narrower beam and better precision,
26GHz is often more cost-effective and more than sufficient for standard liquid
storage tanks where nozzle interference is not a primary concern.

| Conclusion

The horn type radar level transmitter is a cornerstone of modern process control,
offering a balance of durability and precision. By focusing on the dielectric
properties of the medium, the physical constraints of the vessel, and proper
installation alignment, engineers can achieve highly reliable level data. Whether
managing water treatment facilities, chemical storage, or mineral processing,
selecting the appropriate horn geometry and frequency ensures the safety and
efficiency of the entire industrial process.
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