WELK | REFERENCE GUIDE

Endress and Hauser

A practical guide to endress and hauser, covering the reader intent, the
relationship to endress and hauser, key evaluation criteria, common risks, and the
information the intended project audience should confirm before taking the next
step.

levelmeter.org
Main topic: Main Page
https://www.level-meters.com/

Welk Reference Guide 1



WELK REFERENCE GUIDE Endress and Hauser

In the complex landscape of industrial process automation, level measurement
stands as a critical pillar for operational safety, inventory management, and
process efficiency. When engineers discuss high-tier instrumentation, the name
Endress and Hauser frequently emerges as a global benchmark. As a family-owned
Swiss company, they have defined many of the standards used in modern
factories. However, for the procurement specialist or plant engineer,
understanding the technical nuances behind these instruments is more important
than brand recognition alone.

This guide explores the technical principles, selection criteria, and practical
applications of level measurement technologies, using the industry-leading
standards set by firms like Endress and Hauser as a reference point for evaluating
high-performance solutions available on the Main Page.

Understanding the Landscape of Industrial Level
Measurement

Level measurement is rarely a one-size-fits-all endeavor. The diversity of
media—ranging from corrosive acids and volatile hydrocarbons to wastewater and
dry bulk solids—demands a variety of physical sensing principles. In the B2B
sector, the choice of a level transmitter is dictated by the chemical compatibility,
pressure, temperature, and the required accuracy of the process.

Global leaders like Endress and Hauser have invested heavily in "smart"
instrumentation, incorporating diagnostic suites and digital communication
protocols such as HART, PROFIBUS, and Foundation Fieldbus. While these features
offer significant advantages in large-scale integrated plants, the fundamental
physics of the measurement remain constant across all manufacturers.
Understanding these principles is the first step in selecting the right instrument for
a specific application.

| Core Measurement Principles and Technologies

To make an informed decision, one must first grasp how different sensors interact
with the process material. Most industrial level instruments fall into one of four
primary categories: Radar, Ultrasonic, Hydrostatic, and Mechanical/Magnetic.
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|Radar Level Measurement (Time of Flight)

Radar technology, particularly non-contacting radar, has become the preferred
choice for many demanding applications. It operates on the Time of Flight (ToF)
principle. The sensor emits a high-frequency electromagnetic wave (typically in the
26 GHz or 80 GHz range) that travels to the surface of the medium, reflects, and
returns to the sensor.

Calculation: The distance is calculated using the formula $D = (c \times t) / 2%,
where $c$ is the speed of light and $t$ is the measured time delay.

Advantages: Radar is unaffected by vacuum, high pressure, or temperature
fluctuations. It is highly accurate and requires minimal maintenance due to the
lack of moving parts.

80 GHz Technology: Modern advancements, often championed by Endress and
Hauser and adopted by specialized manufacturers like Welk, utilize the 80 GHz
frequency. This provides a narrower beam angle, allowing for easier installation in
tanks with internal obstructions like agitators or heating coils.

| Ultrasonic Level Sensors

Ultrasonic sensors also use the ToF principle but utilize sound waves instead of
electromagnetic waves. These are typically used in water treatment and simple
liquid storage applications.

Limitation: Because sound requires a medium to travel through, ultrasonic sensors
are sensitive to changes in air temperature, heavy foam on the liquid surface, and
vacuum conditions. They generally require temperature compensation to maintain
accuracy.

| Hydrostatic Level Transmitters

Hydrostatic measurement is a contact-based method that determines level by
measuring the pressure exerted by a liquid column.
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Principle: The pressure ($P$) at the bottom of a tank is proportional to the height
($h$) of the liquid and its density ($\rho$%), expressed as $P = \rho \times g \times
hs$.

Application: These are ideal for vented tanks or deep wells. However, if the density
of the liquid changes due to temperature fluctuations, the level reading will drift
unless compensated.

| Magnetic Level Gauges

For high-pressure and high-temperature visual indication, magnetic level gauges
provide a robust mechanical solution. A float containing a permanent magnet
moves with the liquid level inside a bypass chamber, flipping magnetic flaps on an
external scale. This provides a clear visual and can be paired with reed switches
for point-level control.

Comparative Analysis: Endress and Hauser vs.
Specialized Manufacturers

When evaluating a brand like Endress and Hauser, a business is often paying for a
global service network and deep integration capabilities. Their Micropilot and
Levelflex lines are industry standards for radar measurement. However, for many
industrial applications, specialized manufacturers like Welk provide comparable
accuracy and reliability with a focus on cost-effectiveness and rapid customization.
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Endress and Hauser Specialized Manufacturers
(Premium) (e.g., Welk)
Core Accuracy High (up to £0.5 mm) High (up to £1 mm)
Diagnostics Advanced (Heartbeat Standard Process Diagnostics

Technology)

Customization Standardized modules High flexibility for OEM/ODM

Lead Times Often longer due to global Generally shorter and more
demand agile

Integration Full ecosystem (Netilion Standard Industrial Protocols
Cloud) (HART/Modbus)

For engineers who do not require the full ecosystem of a multi-billion dollar
corporation, exploring the product options and application support on the Main
Page can yield significant budgetary savings without compromising on the
technical integrity of the measurement.

| Selection Criteria for Process Applications

Choosing the right instrument requires a systematic review of the process
environment. Engineers should use the following table as a starting point for
technology selection:
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Application Condition Recommended Technology

Corrosive Acids Radar (PTFE Wetted parts) Non-contact or high chemical
resistance.

Wastewater Sump Ultrasonic or Hydrostatic Cost-effective for non-volatile
liquids.

High-Pressure Steam Guided Wave Radar Unaffected by steam or
turbulence.

Powder/Bulk Solids 80 GHz Radar High signal focus to

penetrate dust.

Small Process Tanks 80 GHz Radar Narrow beam avoids wall
reflections.
Cryogenic Storage Radar or Magnetic Gauge Handles extreme

temperatures effectively.

|The Dielectric Constant (sr)

In radar measurement, the Dielectric Constant of the medium is the most critical
factor. Materials with high er (like water, er = 80) reflect signals strongly.
Hydrocarbons (er < 2) reflect signals weakly, requiring more sensitive electronics
or Guided Wave Radar (GWR) to ensure a reliable return signal.

Installation Best Practices and Engineering
Constraints

Even the most advanced Endress and Hauser transmitter will fail if installed
incorrectly. Proper engineering at the installation phase prevents 90% of field
failures.

1. Nozzle Geometry: For non-contact radar, the nozzle height should be kept to a
minimum. If the nozzle is too long or too narrow, the radar signal may reflect off
the nozzle wall rather than the process medium.
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2. Obstruction Clearance: Ensure the signal beam (the "beam angle") does not
intersect with ladders, pipes, or agitator blades. While modern software can
perform "False Signal Suppression," it is always better to have a clear line of sight.

3. Hydrostatic Positioning: For hydrostatic sensors, the diaphragm must be
protected from turbulent flows. In tanks with agitators, a stilling well is often
required to prevent erratic pressure readings.

4. Environmental Shielding: While many industrial sensors are rated IP67 or IP68,
extreme sun exposure can cause electronic drift. Installing a simple sunshade can
extend the lifespan of the transmitter's display and electronics.

| Mitigating Risks in Challenging Environments

Industrial environments present several risks that can compromise measurement
accuracy. Understanding these limitations is essential for risk management.

Foam Accumulation: Heavy, dense foam can absorb radar and ultrasonic signals,
leading to a "loss of echo."” In such cases, Guided Wave Radar (GWR) or
Hydrostatic sensors are preferred as they are less affected by surface conditions.

Vapor and Condensation: In high-temperature water tanks, condensation can form
on the sensor face. Modern radar sensors often feature a convex lens design or
PTFE dripper shields to shed condensate droplets, preventing signal attenuation.

Build-up and Scaling: In mining or cement applications, material can build up on
the sensor. Non-contact radar is generally superior here, but if build-up is severe,
an air purge system may be necessary to keep the antenna clean.

|Frequent|y Asked Questions in Level Instrumentation

Q: How does Endress and Hauser's Heartbeat Technology compare to standard
diagnostics?
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A: Heartbeat Technology provides continuous self-monitoring and generates a
verification report without interrupting the process. While highly useful for
regulated industries like pharmaceuticals, many standard industrial applications
can achieve similar reliability through routine proof-testing and standard HART
diagnostics provided by other manufacturers.

Q: Can | use a radar level meter for solids and liquids interchangeably?

A: Generally, yes, but the configuration differs. Solids require a sensor that can
handle low-reflectivity and angled surfaces (the angle of repose). 80 GHz radar is
typically the best choice for a universal instrument.

Q: What is the difference between 2-wire and 4-wire transmitters?

A: 2-wire transmitters use the same pair of wires for both power and the 4-20mA
signal, which is more cost-effective for installation. 4-wire transmitters have
separate power supplies, allowing for more power-intensive features like heated
displays or high-power signal processing.

Q: Is calibration required for radar level meters?

A: Radar sensors are factory-calibrated. However, "commissioning" is required to
set the zero and span points (4mA and 20mA) relative to the specific tank height
and to map out any internal obstructions.

| Conclusion

Selecting a level measurement solution involves balancing technical requirements
with budgetary constraints. While Endress and Hauser offers a premium,
feature-rich experience, the fundamental engineering principles they utilize are
accessible through a variety of high-quality manufacturers. By focusing on the
physics of the application—dielectric constants, pressure ratings, and installation
geometry—engineers can ensure long-term reliability. For those seeking to
compare technical specifications or find a tailored solution for their specific
industrial needs, the resources and product selections available on the Main Page
provide a comprehensive starting point for professional-grade level
instrumentation.
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