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E&h Guided Wave Radar
Level Transmitter

A practical guide to e&h guided wave radar level transmitter, covering the reader
intent, the relationship to e&h guided wave 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 complex landscape of industrial process control, accurate level
measurement is the cornerstone of operational safety, inventory management,
and process efficiency. Among the various technologies available, Radar Level
Meters have emerged as the gold standard for challenging environments.
Specifically, the technology behind the e&h guided wave radar level transmitter
(such as the Endress+Hauser Levelflex series) represents a significant leap in
reliability for both liquid and bulk solid applications.

This article examines the fundamental principles of Guided Wave Radar (GWR),
compares it with non-contact alternatives, and provides an engineering-focused
guide for selecting and installing these instruments in professional settings.

Measurement Principles: How Guided Wave Radar
Works

Guided Wave Radar technology is based on the principle of Time Domain
Reflectometry (TDR). Unlike non-contact radar, which broadcasts electromagnetic
waves through the air, a GWR transmitter directs high-frequency, low-energy
microwave pulses along a physical conductor (the probe).

| The TDR Process

1. Pulse Emission: The transmitter electronics generate a microwave pulse that
travels down the probe.

2. Reflection: When the pulse encounters a medium with a different dielectric
constant ($er$) than the one it is currently traveling through (usually air or vapor),
a portion of the pulse energy is reflected back toward the transmitter.

3. Time-of-Flight (ToF): The instrument measures the time elapsed between the
emission of the pulse and the reception of the reflection. Since the speed of light is
constant, the distance to the product surface is calculated as:

Distance = (Speed of Light x Time of Flight) / 2

4. Level Calculation: By knowing the total tank height (the "zero" point), the device
subtracts the measured distance from the tank height to determine the level of the
material.
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| The Role of the Dielectric Constant

The dielectric constant of the material is the most critical factor in GWR
measurement. A higher dielectric constant (e.g., water, $er = 80%) results in a
stronger reflection. Materials with low dielectric constants (e.g., hydrocarbons or
oils, $er = 1.9% to $4.0%) reflect less energy, requiring more sensitive electronics
and specialized probe configurations.

| Comparing GWR to Non-Contact Radar Level Meters

While both technologies fall under the umbrella of Radar Level Meters, they serve
different application needs. The e&h guided wave radar level transmitter is often
chosen over non-contact radar when process conditions are turbulent or when the
headspace is filled with steam or foam.

Guided Wave Radar (GWR) Non-Contact Radar

(FMCW/Pulse)

Signal Path Physical probe (Rod, Cable, Through the air (Antenna)
Coaxial)

Effect of Foam Minimal; pulse penetrates Can be significant; signal
most foam may be absorbed

Turbulence Highly resistant; probe Can scatter the signal,
guides the signal causing loss of echo

Internal Obstructions Less sensitive if probe is Challenging; requires "False
placed correctly Echo Suppression”

Installation Requires contact with the Non-intrusive; no contact
medium with medium

Maintenance Probe may require cleaning Virtually maintenance-free

in sticky media
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Key Components of an E&H Guided Wave Radar Level
Transmitter

The e&h guided wave radar level transmitter is designed for modularity, allowing
engineers to tailor the device to specific process pressures and temperatures. Key
components include:

The Transmitter Head: Contains the electronics, signal processing unit, and user
interface (HMI). It converts the TDR data into a 4-20mA HART, PROFIBUS, or
FOUNDATION Fieldbus signal.

The Process Connection: Available in various thread sizes (e.g., G%", 1%2" NPT) or
flanged connections (ANSI/DIN) to match vessel requirements.

The Probe: The physical element that extends into the tank. Probes are typically
made of 316L stainless steel, though specialized coatings like PFA or Hastelloy are
used for corrosive environments.

| Probe Selection Table

Choosing the correct probe type is essential for the performance of any GWR
system, including Welk industrial solutions or the e&h guided wave radar level
transmitter.

Probe Type Best For Max Range Limitations
(Typical)

Single Rod/Cable High viscosity Up to 45m (147 ft) Sensitive to
liquids, solids, proximity of tank
bypass chambers walls/nozzles

Twin Rod/Cable Low dielectric liquids Up to 10m (33 ft) Susceptible to
($er > 1.6%) bridging between

rods in sticky media

Coaxial Probe Low dielectric liquids Up to 6m (20 ft) Not for solids or
($er > 1.4%), high-viscosity
turbulent surfaces liquids; prone to

clogging
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| Installation Considerations and Best Practices

To ensure the accuracy of Radar Level Meters in a B2B industrial environment,
following strict installation guidelines is mandatory.

| 1. Nozzle Geometry

The diameter and height of the mounting nozzle can affect the signal. For
single-rod probes, the nozzle should be as short as possible. If the nozzle is narrow
and long, the transmitter may detect the nozzle bottom as the product surface.
The e&h guided wave radar level transmitter often features software to "map out"
these fixed reflections.

| 2. Proximity to Tank Walls

Single-rod probes require a minimum distance from the tank wall to prevent
interference. A general rule of thumb is to maintain at least 300mm (12 inches) of
clearance from the wall and any internal structures like ladders or agitators.

| 3. Bypass Chambers and Stillpipes

In applications with extreme turbulence or boiling surfaces, GWR probes are often
installed inside a bypass chamber or a stillpipe. This creates a calm surface for
measurement and allows for the use of coaxial or single-rod probes in otherwise
impossible conditions.

| 4. Grounding and ESD

Since GWR uses electromagnetic pulses, proper grounding of the vessel and the
transmitter is critical. In plastic tanks, a metal flange or a grounding plate must be
used to provide a reference point for the signal.
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| Limitations of Guided Wave Radar

While highly versatile, the e&h guided wave radar level transmitter and similar
TDR devices have limitations:

Material Buildup: While GWR is better at handling buildup than many technologies,
excessive coating on the probe can attenuate the signal or cause a "virtual" level
reading.

Dielectric Limits: If the dielectric constant of the material is too low (below 1.4), the
reflection may be too weak to distinguish from background noise.

Mechanical Stress: In tall silos containing heavy bulk solids (like grain or sand), the
pull-down forces on a cable probe can be several tons. The roof of the silo and the
probe's tensile strength must be rated for these loads.

| Frequently Asked Questions (FAQ)

Can GWR measure the interface between two
liquids?

Yes. One of the primary advantages of the e&h guided wave radar level
transmitter is its ability to measure both the total level and the interface level
(e.g., oil over water). This is possible because the pulse partially reflects off the
upper liquid (low $&r$) and continues through to reflect off the lower liquid (high

$erg).

Does vapor or high pressure affect the
measurement?

In extremely high-pressure steam applications (such as boiler drums), the high
density of the gas phase can slow down the microwave pulse, leading to a
measurement error. Advanced Radar Level Meters use a "Gas Phase
Compensation" reference to automatically correct for this error.
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| How do | calibrate a GWR transmitter?

Most modern transmitters, including Welk and E&H models, are pre-calibrated
from the factory. Field calibration typically involves entering the "Empty" and "Full"
distances via a display or a HART communicator. No actual liquid movement is
required for basic setup.

| What is the typical accuracy of a guided wave radar?

Standard industrial GWR transmitters offer an accuracy of =2mm (0.08 inches).
High-precision versions for custody transfer can achieve even tighter tolerances.

| Conclusion

The e&h guided wave radar level transmitter is a robust solution for the
demanding requirements of the chemical, oil and gas, and water treatment
industries. By understanding the dielectric properties of the media and selecting
the appropriate probe geometry, engineers can implement a measurement system
that remains accurate despite foam, steam, or turbulence. For those seeking
cost-effective and reliable alternatives, Welk offers a comprehensive range of
Radar Level Meters designed to meet global industrial standards while providing
the flexibility needed for custom OEM/ODM applications.
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