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In the landscape of industrial process automation, the name Endress and Hauser
Inc stands as a primary reference for high-precision instrumentation. For engineers
and procurement specialists, understanding the technical breadth of their level
measurement portfolio is essential for designing reliable systems in water
treatment, chemical processing, and oil and gas industries. This guide explores the
foundational measurement principles utilized by industry leaders, evaluates
specific technology applications, and provides a practical framework for selecting
level measurement solutions that meet rigorous industrial standards.

| Fundamental Principles of Level Measurement

Before selecting a specific instrument from a provider like Endress and Hauser Inc,
it is critical to understand the physics governing different measurement
technologies. Level measurement is generally categorized into continuous
measurement and point level detection.

| Time-of-Flight (ToF) Principles

Time-of-Flight technology is the backbone of modern radar and ultrasonic sensors.
The sensor emits a signal (either an electromagnetic microwave or a mechanical
sound wave) that travels to the product surface, reflects, and returns to the sensor.
The distance is calculated using the formula:

Distance = (Speed of Signhal x Time Delay) / 2.

1. Radar (Microwave): Radar sensors, such as the Micropilot series, use
high-frequency electromagnetic waves. These are largely unaffected by
temperature fluctuations, vacuum, or high pressure. Modern 80 GHz radar
technology allows for narrower beam angles, which minimizes interference from
tank internals.

2. Ultrasonic: These sensors use sound waves, typically in the 10 kHz to 70 kHz
range. While cost-effective for open-channel water applications, they are sensitive
to air temperature changes and heavy vapors, as the speed of sound varies with
the medium's density.
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| Hydrostatic Pressure

Hydrostatic level measurement relies on the principle that the pressure at the
bottom of a vessel is directly proportional to the height of the liquid column above
it, multiplied by the specific gravity of the liquid. The formula is P = pgh (Pressure
= Density x Gravity x Height). This method is highly reliable for vented tanks and
deep wells where a submersible transmitter can be deployed.

| Guided Wave Radar (GWR)

Unlike free-space radar, GWR (often referred to as Time Domain Reflectometry or
TDR) utilizes a physical probe or cable to guide the microwave signal. This
technology is particularly effective for liquids with low dielectric constants or
applications involving heavy foam and turbulence, as the signal energy is
concentrated along the waveguide.

| Evaluating Solutions from Endress and Hauser Inc

Endress and Hauser Inc has developed a comprehensive ecosystem of instruments
designed to integrate seamlessly into digital industrial frameworks. Their product
lines are often categorized by the "Proline"” or "Liquiphant" branding, focusing on
specific industrial challenges.

| Radar and Ultrasonic Portfolio

The Micropilot and Prosonic lines represent the core of their non-contact
measurement offerings. For engineers, the primary advantage of these systems is
the inclusion of advanced signal processing algorithms that can filter out "false
echoes" caused by agitators or heating coils. When evaluating these against other
market options, the focus often lies on the "Heartbeat Technology," which provides
continuous self-diagnostics and verification without interrupting the process.
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| Point Level Detection

Endress and Hauser Inc

For overfill protection and pump dry-run prevention, vibronic sensors like the
Liquiphant are industry standards. These sensors operate on the principle of a
tuning fork vibrating at its resonant frequency. When the fork is submerged in
liquid, the frequency shifts, triggering a switch. This method is independent of the

liquid's electrical properties, density, or turbulence.

| Practical Selection Criteria for Level Instruments

Selecting the correct instrument requires a systematic analysis of the process
environment. The following table provides a general guideline for matching
technology to application requirements.

Application

Criteria

Media Type

Max Range

Accuracy

Process Temp

Process

Pressure

Dielectric
Constant

BEGETS
(Non-Contact)

Liquids, Solids,
Slurries

Up to 125m
(410 ft)

+1 mm (0.04 in)

-196°C to
+450°C

Vacuum to 160
bar

=12

Guided Wave
LEGETY

Liquids,
Powders

Up to 45m (147
ft)

+2 mm (0.08 in)

-196°C to

+400°C

Vacuum to 400
bar

>1.4

Water,
Wastewater

Up to 15m (49

ft)

+2 mm (0.08 in)

-40°C to +80°C

Atmospheric

N/A

Hydrostatic

Clean Liquids

Up to 200m
(656 ft)

+0.1% to 0.2%
ES

-40°C to
+100°C

Up to 40 bar

N/A

When sourcing components, users often compare these specifications with the
offerings found on the Main Page of specialized manufacturers to ensure the best
balance between precision and cost-efficiency.
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| Installation Considerations and Best Practices

Even the most advanced sensor from Endress and Hauser Inc will fail to provide
accurate data if installed incorrectly. Engineering teams must adhere to several
critical physical constraints during the design phase.

| Nozzle Geometry and Placement

For radar and ultrasonic sensors, the nozzle height-to-diameter ratio is vital. If a
nozzle is too narrow or too long, the signal may reflect off the nozzle walls before
reaching the process medium. Ideally, the sensor antenna should protrude slightly
into the vessel or be positioned so the beam angle clears the bottom edge of the
nozzle.

| Avoiding Obstructions

Internal structures such as ladders, pipes, and agitators act as reflectors. While
software can often map out these static reflections, it is best practice to install the
sensor in a location where the signal path is clear. For GWR, the probe must
maintain a minimum distance (typically 100 mm to 300 mm) from the tank wall to
prevent signal interference.

| Environmental Protection

In outdoor installations, sunshields are recommended to prevent electronic
overheating and to reduce temperature-induced drift in ultrasonic sensors. For
hydrostatic transmitters, the vent tube in the cable must be protected from
moisture ingress using a specialized filter or bellows to ensure the atmospheric
pressure reference remains accurate.

| Limitations and Common Risks

While Endress and Hauser Inc provides robust equipment, certain physical
limitations cannot be bypassed by electronics alone.
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1. Heavy Foam: Dense, thick foam can absorb radar and ultrasonic signals, leading
to a "loss of echo." In these scenarios, Guided Wave Radar or Hydrostatic
transmitters are preferred.

2. Low Dielectric Constants: Non-contact radar relies on the reflectivity of the
medium. Materials like liquid nitrogen or certain hydrocarbons have very low
dielectric constants (DC < 1.4), making them difficult to detect without specialized
high-sensitivity antennas or GWR probes.

3. Vacuum Conditions: Ultrasonic sensors cannot function in a vacuum because
sound waves require a medium (air or gas) to travel. Radar is the standard choice
for vacuum applications.

4. Build-up and Scaling: In applications like lime slurry or wastewater, material can
build up on the sensor face. While some sensors have "build-up compensation,"
significant accumulation will eventually attenuate the signal, requiring manual
cleaning or the use of a non-contact technology with a flush-mounted antenna.

| Frequently Asked Questions (FAQ)

Q: How often do instruments from Endress and Hauser Inc require calibration?

A: Calibration frequency depends on the industry and criticality of the
measurement. While many solid-state radar sensors do not "drift" in the traditional
sense, regulatory requirements in the pharmaceutical or food industries may
mandate annual or bi-annual verification. Systems equipped with Heartbeat
Technology can often extend these intervals by providing documented
self-verification.

Q: Can | use a radar sensor for both liquids and solids?

A: Yes, but the configuration differs. Solids typically have an angle of repose and a
lower dielectric constant than liquids. Sensors designed for solids often feature
larger antennas and specialized software to track the uneven surface.

Q: What is the difference between 26 GHz and 80 GHz radar?

Welk Reference Guide 6



WELK REFERENCE GUIDE Endress and Hauser Inc

A: The frequency determines the beam angle. An 80 GHz radar produces a much
narrower beam (e.g., 3 degrees) compared to a 26 GHz radar (e.g., 10 degrees).
This makes 80 GHz ideal for tall, narrow tanks or vessels with many internal
obstructions.

Q: Are these sensors compatible with older PLC systems?

A: Most modern industrial sensors support standard 4-20mA Analog signals with
HART protocol, as well as digital protocols like Modbus, PROFIBUS, and Foundation
Fieldbus, ensuring compatibility with both legacy and modern control systems.

| Conclusion

Selecting level measurement instrumentation from a global provider like Endress
and Hauser Inc requires a deep understanding of the process environment and the
physical principles of the technology. By accounting for media properties, vessel
geometry, and potential environmental interference, engineers can implement
solutions that provide long-term accuracy and safety. Whether utilizing
high-frequency radar for complex chemical reactors or hydrostatic pressure for
water reservoirs, the goal remains the same: achieving a transparent and reliable
view of the process levels. For further technical specifications and a wider range of
industrial measurement options, professionals are encouraged to consult the Main
Page for updated product data and application support.
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