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Radar Level Transmitter
Flange

A practical guide to radar level transmitter flange, covering the reader intent, the
relationship to radar level transmitter flange, key evaluation criteria, common
risks, and the information the intended project audience should confirm before
taking the next step.
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In the field of industrial process automation, the accuracy of level measurement is
often determined not just by the electronics of the sensor, but by the integrity of its
mechanical installation. For high-precision instruments like Radar Level Meters, the
mounting interface—specifically the radar level transmitter flange—serves as the
critical bridge between the sensing technology and the process environment.

Selecting the correct flange configuration is essential for maintaining pressure
boundaries, ensuring chemical compatibility, and optimizing signal propagation.
This guide explores the technical principles of radar measurement, the
specifications of mounting flanges, and the practical considerations required for
successful industrial deployment.

| Principles of Radar Level Measurement

Before selecting a radar level transmitter flange, it is necessary to understand how
the instrument interacts with the process medium. Radar level meters utilize
electromagnetic waves, typically in the microwave spectrum (6 GHz to 80 GHz), to
measure the distance to a liquid or solid surface.

| Time-of-Flight (ToF) and FMCW

Most modern industrial radar sensors operate on one of two principles:

1. Pulse Radar: The instrument emits a short microwave pulse and measures the
time it takes for the signal to travel to the surface and back. The distance is
calculated based on the constant speed of light.

2. Frequency Modulated Continuous Wave (FMCW): The transmitter emits a
continuous signhal with a constantly changing frequency. The difference in
frequency between the transmitted and received signal is proportional to the
distance. FMCW is generally preferred for high-precision applications due to its
superior signal-to-noise ratio.

Regardless of the electronic principle, the signal must pass through the flange
assembly. If the flange or nozzle is incorrectly sized or positioned, it can create
internal reflections (false echoes) that interfere with the measurement of the
actual product level.
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| The Role of the Radar Level Transmitter Flange

The radar level transmitter flange is the primary mechanical connection that
secures the sensor to the vessel or tank nozzle. While its most obvious function is
physical support, it also performs several technical roles:

Pressure Containment: In pressurized vessels, the flange must maintain a hermetic
seal to prevent the escape of process gases or liquids.

Signal Isolation: The flange design often incorporates an antenna system or a
dielectric window. The transition from the transmitter to the flange must be
designed to minimize impedance changes that could cause signal loss.

Environmental Protection: It protects the sensitive electronics of the radar head
from high process temperatures and corrosive vapors.

Alignment: Some specialized flanges allow for the adjustment of the radar beam
angle, which is particularly useful in solids measurement to avoid reflections from
sloped surfaces or internal tank obstructions.

| Technical Specifications and Standards

When specifying a radar level transmitter flange, engineers must adhere to
international piping and pressure vessel standards to ensure safety and
compatibility.

| Flange Standards

Common standards used in industrial level measurement include:

ASME/ANSI B16.5: The standard for pipe flanges and flanged fittings in the United
States, typically measured in nominal pipe sizes (e.g., 2", 3", 4") and pressure
classes (150#, 300#, 600#).

EN 1092-1 (DIN): The European standard for flanges, using Metric Nominal
Diameter (DN) and Pressure Nominal (PN) ratings (e.g., DN80 PN16).
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JIS B2220: The Japanese Industrial Standard, common in Asian markets.

| Material Selection

The material of the flange must be compatible with the process medium to prevent
galvanic corrosion or chemical degradation. Common materials include:

316L Stainless Steel: The industry standard for most water treatment and chemical
applications.

Carbon Steel: Used in non-corrosive oil and gas applications, often with a
protective coating.

PTFE/PFA Lining: Essential for highly corrosive acids where the radar antenna and
flange face are exposed to aggressive vapors.

Hastelloy C-276: Used for extreme chemical resistance and high-temperature
environments.

| Selection Criteria for Radar Mounting

Choosing the right radar level transmitter flange requires an evaluation of the
process conditions and the physical geometry of the tank. The following table
provides a general selection framework for common industrial scenarios.

| Flange Selection Table
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Process Condition Recommended Material Common Size
Flange Type Consideration (Metric)

Atmospheric Water Flat Face (FF) or 304/316L Stainless DN50 - DN100
Storage Slip-on Steel
Corrosive Chemical PTFE-Lined Flange 316L with PTFE DN80 - DN150
Tank Sealing
High-Pressure Raised Face (RF) or 316L or Hastelloy DN50 - DN100 (High
Reactor Ring Type Joint (RT)) PN)
Bulk Solids/Grain Silo Swivel/Gimbal Aluminum or Carbon DN100 - DN250
Flange Steel
Small Process Vessel Threaded Adapter 316L Stainless Steel DN40 - DN80
with Flange

| Installation Considerations

The performance of a radar level meter is heavily influenced by how the radar
level transmitter flange is installed relative to the tank nozzle.

| Nozzle Height and Diameter

The nozzle (the pipe extending from the tank roof) should be as short and wide as
possible. If the nozzle is too narrow or too long, the radar beam may hit the sides
of the nozzle before entering the tank, creating a large "dead zone" or false signal
at the top of the measurement range. Ideally, the radar antenna should extend
slightly below the bottom of the flange/nozzle assembly.

| Positioning and Obstructions

Avoid the Center: Never mount a radar transmitter in the exact center of a
cylindrical tank, as this can lead to multiple reflections that amplify noise.

Distance from Wall: The flange should be positioned at least 200mm to 500mm
from the tank wall (depending on the beam angle) to prevent signal interference
from the wall surface.
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Internal Obstacles: Ensure the radar beam path is clear of ladders, agitators,
heating coils, or inflow streams. If obstacles are unavoidable, a radar level
transmitter flange with an aiming/swivel adjustment can help direct the beam
away from the interference.

| Sealing and Gaskets

The choice of gasket is as important as the flange itself. For vacuum applications
or high-pressure systems, the gasket must ensure a perfect seal. In food and
beverage or pharmaceutical applications, the flange and gasket must meet
hygienic standards (such as 3-A or EHEDG) to prevent bacterial growth in crevices.

| Limitations and Challenges

While radar measurement is highly versatile, certain conditions can challenge the
integrity of the flange connection:

1. Condensation and Buildup: In applications with high humidity or viscous vapors,
material can build up on the flange face or the antenna. This can attenuate the
signal. Using a flange with a purging port (allowing compressed air or steam to
clean the antenna) is a common solution.

2. Extreme Temperatures: If the process temperature exceeds the limits of the
transmitter electronics (typically above 80°C), a heat dissipator or an extended
flange neck should be used to move the electronics further away from the heat
source.

3. Dielectric Constant: If the medium has a very low dielectric constant (e.qg.,
liqguefied gases), the signal reflection is weak. In these cases, the flange must be
perfectly aligned to ensure the maximum possible signal return.

| Frequently Asked Questions (FAQ)

Q: Can | use a plastic flange for a radar level transmitter?
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A: Yes, for non-pressurized, low-temperature applications involving corrosive
chemicals, PVC or PP flanges are often used. However, ensure the flange can
support the weight of the transmitter and that the sealing remains effective over
time.

Q: What is the difference between a fixed flange and a swivel flange?

A: A fixed flange is a standard industrial flange that holds the radar in a vertical
position. A swivel (or gimbal) flange allows the user to tilt the radar sensor by
several degrees (usually up to 15°) to align the beam with the material's angle of
repose, which is common in solids measurement.

Q: Why is my radar showing a full tank when it is empty?

A: This is often caused by a "ringing" effect or a reflection from the mounting
nozzle. Check if the radar level transmitter flange is properly seated and if the
antenna is clean. You may need to perform a "false echo suppression" or
"background mapping" to teach the sensor to ignhore the reflection from the nozzle.

Q: Does the flange size affect the radar beam?

A: Indirectly, yes. Larger flanges usually accommodate larger antennas. A larger
antenna produces a narrower beam (lower beam angle), which is better for
avoiding internal tank obstructions.

| Conclusion

The successful implementation of radar level measurement depends on a holistic
approach that considers both the electronic capabilities of the sensor and the
mechanical requirements of the installation. The radar level transmitter flange is
more than just a mounting bracket; it is a functional component that ensures
process safety and signal clarity.
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By carefully selecting the flange material, size, and pressure rating according to
established standards like ASME or EN, and by following strict installation
guidelines regarding nozzle geometry, engineers can maximize the reliability of
their level measurement systems. For specialized applications or custom
requirements, consulting with a professional manufacturer like Welk ensures that
the provided solution is tailored to the specific demands of the industrial
environment.

To explore specific hardware configurations and technical data sheets,
professionals are encouraged to Review product options and application support to
find the ideal match for their process needs.
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