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Dual Head Radar Level
Transmitter

A practical guide to dual head radar level transmitter, covering the reader intent,
the relationship to dual head 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 automation, the requirement for continuous,
high-accuracy level monitoring has transitioned from a luxury to a fundamental
necessity. As processes become more complex and safety regulations more
stringent, engineers are increasingly turning to non-contact measurement
solutions. Among these, Radar Level Meters stand out as the gold standard for
reliability in challenging environments. A specialized evolution of this technology,
the dual head radar level transmitter, provides a robust solution for applications
requiring differential measurement or redundant safety protocols.

Industrial environments such as chemical processing plants, wastewater treatment
facilities, and oil refineries present unique challenges including extreme
temperatures, corrosive vapors, and fluctuating pressures. This article explores the
technical foundations of radar technology, the specific advantages of dual-head
configurations, and the critical factors involved in selecting and installing these
instruments for optimal performance.

| Fundamental Principles of Radar Level Technology

Before evaluating the specifics of a dual-head system, it is essential to understand
how radar-based measurement functions. Radar (Radio Detection and Ranging)
level instruments operate on the Time of Flight (ToF) principle. The device emits
electromagnetic waves—typically in the microwave spectrum—which travel at the
speed of light. When these waves encounter a medium with a different dielectric
constant than the air or gas above it, a portion of the energy is reflected back to
the sensor.

| FMCW vs. Pulse Radar

There are two primary methods used in modern radar level measurement:

1. Pulse Radar: The transmitter emits a series of short microwave pulses. The time
it takes for the pulse to reach the surface and return is measured. While effective
and energy-efficient, pulse radar can sometimes struggle with "noise" in complex
tanks.
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2. FMCW (Frequency Modulated Continuous Wave): This technology emits a
continuous signal with a constantly changing frequency. The distance is calculated
by measuring the frequency difference between the transmitted and received
signals at any given moment. FMCW is generally preferred for high-precision
industrial applications because it offers better signal-to-noise ratios and can more
easily distinguish the true level from internal tank obstructions.

Welk utilizes advanced signal processing algorithms to ensure that these
reflections are accurately interpreted, even in the presence of agitators, foam, or
heavy vapor. The choice between frequency bands—such as 26 GHz or the
increasingly popular 80 GHz—further dictates the beam angle and the instrument's
ability to focus on the material surface.

| What is a Dual Head Radar Level Transmitter?

A dual head radar level transmitter is a configuration where two radar sensing
elements (heads) are integrated into a single monitoring system or managed by a
centralized transmitter unit. This setup is distinct from standard single-point
transmitters and is typically deployed for two primary purposes:

| 1. Differential Level Measurement

In water treatment and hydropower industries, it is often necessary to measure the
difference in level between two points. A common example is monitoring the "head
loss" across a bar screen or filter. One radar head measures the level upstream,
and the second measures the level downstream. The transmitter calculates the
difference (delta), which indicates the degree of clogging or the efficiency of the
filtration process. This allows for automated cleaning cycles based on actual
performance rather than timers.
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| 2. Redundancy and High-Integrity Systems

For critical storage tanks containing hazardous or high-value chemicals, a dual
head setup provides a layer of redundancy. By mounting two radar heads on a
single vessel, operators can implement a 1002 (one out of two) or 2002 voting
logic. If one sensor fails or provides an erratic reading due to localized foam or
build-up, the second sensor ensures the process remains safe and controlled. This
is @ common requirement in systems designed to meet SIL (Safety Integrity Level)
standards.

|Key Selection Criteria for Industrial Applications

Choosing the correct radar instrument requires a thorough analysis of the process
media and the physical environment. When specifying a dual head radar level
transmitter, consider the following parameters:

| Dielectric Constant (er)

The reflectivity of the material is determined by its dielectric constant. Liquids with
high dielectric constants, like water (er = 80), reflect signals strongly.
Hydrocarbons and oils have much lower dielectric constants (er = 2), which may
require more sensitive electronics or larger antenna designs to ensure a reliable
return signal.

| Process Conditions

Temperature and Pressure: Standard radar units often handle up to 150°C (302°F),
but specialized high-temperature versions can withstand over 400°C (752°F).
Similarly, pressure ratings must match the vessel's maximum operating pressure,
often reaching up to 40 bar (580 PSI) or higher in specialized chemical reactors.

Vapor and Condensation: In closed tanks, the presence of steam or chemical
vapors can attenuate the radar signal. Selecting a lens antenna with a PTFE
(Teflon) cover helps prevent condensation build-up from interfering with the wave
propagation.
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| Beam Angle and Frequency

Lower frequency radars (e.g., 6 GHz or 26 GHz) have wider beam angles, which
makes them susceptible to interference from tank walls or internal structures like
ladders and pipes. High-frequency 80 GHz radars offer a very narrow beam angle
(often as low as 3 degrees), allowing for installation in narrow nozzles or tanks with
complex internal geometries.

| Technical Comparison and Selection Table

The following table provides a general guideline for comparing different radar
configurations used in industrial level measurement.

26 GHz Pulse 80 GHz FMCW DUEIREET

Radar HELETS Configuration
Primary Use Case General purpose Narrow tanks, solids, Differential level,

liquid storage high precision Redundancy
Accuracy =3 mmto £5 mm =1l mmto £2 mm Depends on

individual heads

Beam Angle 8° to 20° 3° to 8° Dual narrow beams
Measurement Range Up to 30m (98 ft) Up to 120m (393 ft) Dual point
monitoring
Media Compatibility Most liquids Liquids, powders, Liquid/Liquid or
granules Liquid/Solid
Cost Profile Economical Mid-to-High High (System Level)

| Installation and Engineering Best Practices

Correct installation is critical to the performance of any Radar Level Meters. For
dual head systems, the complexity increases as two signals must be managed.
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1. Nozzle Geometry: The radar antenna should ideally extend slightly beyond the
bottom of the mounting nozzle to prevent "ringing" or internal reflections within
the nozzle itself. The nozzle diameter should be large enough to accommodate the
antenna type (horn vs. lens).

2. Obstruction Avoidance: The radar beam follows a conical path. It is vital to
ensure that this path is clear of agitators, heating coils, or inflow streams. If
obstructions are unavoidable, Welk instruments offer "False Echo Suppression,"
allowing the software to map out and ignore static reflections from fixed internal
structures.

3. Positioning for Differential Measurement: In flumes or screen monitoring, ensure
both heads are mounted at the same reference height relative to the bottom of the
channel. This simplifies the calibration of the differential calculation.

4. Stilling Wells and Bypass Chambers: For liquids with heavy foam or extreme
turbulence, mounting the radar head inside a stilling well or an external bypass
chamber can provide a calm surface for measurement. This is particularly effective
for low-dielectric fluids.

| Managing Limitations and Environmental Factors

While radar is one of the most versatile technologies available, it is not without
limitations. Engineers should be aware of the following risks:

Heavy Foam: While high-frequency radar can penetrate some light foam,
extremely dense or thick foam (like that found in some fermentation processes)
may absorb the radar signal entirely. In such cases, a guided wave radar or a
mechanical float-based system might be more appropriate.

Dust and Build-up: In solids applications, heavy dust can attenuate the signal. For
dual head radar level transmitter installations in silos, using an integrated air
purge system can keep the antenna faces clean.

Minimum Measuring Distance (Blocking Distance): Every radar has a "dead zone"
near the antenna (typically 50mm to 200mm) where measurement is not possible.
Ensure the tank's maximum fill level does not enter this zone.
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| Frequently Asked Questions (FAQ)

Q: Can a dual head radar level transmitter be used for two different tanks?

A: Yes. Some advanced transmitter units are designed to process signals from two
independent sensors located on different tanks, providing a cost-effective way to
monitor multiple points with a single display and communication interface.

Q: How does the dielectric constant affect the accuracy?

A: The dielectric constant primarily affects the signal strength (amplitude) rather
than the timing. As long as the reflection is strong enough to be detected above
the noise floor, the accuracy remains high. However, for very low dielectric
materials, the signal may be weak, increasing the risk of losing the level tracking.

Q: Is maintenance required for these non-contact sensors?

A: Because there are no moving parts and the sensor does not touch the media,
maintenance is minimal. Periodic inspections to check for heavy build-up on the
antenna or to verify the integrity of the cable connections are usually sufficient.

Q: What communication protocols are supported?

A: Most modern transmitters support 4-20mA HART as a standard. For integration
into larger automation systems, RS485 Modbus, Profibus PA, and Foundation
Fieldbus options are commonly available from manufacturers like Welk.

| Conclusion

The implementation of a dual head radar level transmitter represents a significant
step forward in process reliability and safety. By leveraging the precision of FMCW
technology and the versatility of dual-point monitoring, industrial operators can
achieve a level of insight into their processes that was previously difficult or
expensive to obtain. Whether the goal is to monitor critical head loss in water
treatment or to ensure redundant safety in chemical storage, selecting the right
radar instrument—backed by professional manufacturing and rigorous quality
control—is the key to long-term operational success.
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