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A practical guide to endress hauser level switch, covering the reader intent, the
relationship to endress hauser level switch, key evaluation criteria, common risks,
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the next step.
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Point level detection is a critical component of industrial process control, serving
as the primary defense against tank overfills and pump dry-running. Among the
global leaders in this field, the Endress Hauser level switch portfolio represents a
benchmark for reliability and technological diversity. For engineers and
procurement specialists, understanding the nuances of these instruments is
essential for ensuring plant safety and operational efficiency. This guide explores
the principles, applications, and selection criteria for point level switches,
referencing the industry-standard solutions provided by Endress+Hauser while
providing a framework for evaluating high-quality alternatives.

| Understanding Point Level Detection Principles

Before selecting a specific Endress Hauser level switch, it is necessary to
understand the physics behind the various measurement principles. Each
technology reacts differently to media characteristics such as density,
conductivity, and dielectric constants.

| Vibronic (Tuning Fork) Technology

This is perhaps the most common principle used in modern level switches. A
sensor in the form of a tuning fork is excited to its resonant frequency. When the
fork is submerged in a liquid or covered by solids, the frequency shifts. This change
is detected by the electronics and converted into a switching signal. It is highly
reliable because it is largely independent of the medium's physical properties like
pressure or temperature.

| Conductive Level Detection

This principle relies on the electrical conductivity of the liquid. A low-voltage
current flows between two electrodes (or between an electrode and the tank wall)
when they are bridged by a conductive medium. This is a cost-effective solution for
simple water-based applications but is unsuitable for non-conductive oils or
hydrocarbons.
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| Capacitive Level Detection

The sensor and the vessel wall form the two plates of a capacitor. As the level
rises and covers the probe, the capacitance changes due to the dielectric constant
of the medium being different from air. This technology is versatile but may
require recalibration if the media characteristics change significantly.

| Paddle and Float Switches

Mechanical switches use physical movement. A rotating paddle is stopped by the
presence of solids, or a float rises with a liquid level to trigger a reed switch. While
simple, these are prone to mechanical wear and are increasingly being replaced by
solid-state electronic sensors in critical applications.

Key Technologies in the Endress Hauser Level Switch
Portfolio

Endress+Hauser categorizes its level switches based on the media they are
designed to detect and the specific environmental challenges of the application.

|Liquiphant Series (Vibronic Liquids)

The Liquiphant is the flagship Endress Hauser level switch for liquids. It is widely
used for overfill prevention (SIL2/3 rated) and leak detection. Its primary
advantage is that it does not require calibration and is unaffected by turbulence,
air bubbles, or foam. It can operate in temperatures ranging from -60 °C to +280
°C and pressures up to 100 bar (10 MPa).

|So|iphant Series (Vibronic Solids)

Designed for fine-grained or powdery solids, the Soliphant utilizes the vibronic
principle for bulk materials. It is commonly found in silos containing flour, cement,
or plastic pellets. Unlike mechanical paddle switches, it has no moving parts to
wear out or jam.

Welk Reference Guide 3



WELK REFERENCE GUIDE Endress Hauser Level Switch

| Liquipoint Series (Conductive)

For conductive liquids, the Liquipoint provides a multi-point detection system. A
single probe can contain multiple rods of different lengths, allowing for the
detection of several levels (e.g., high-high, high, low, and low-low) within a single
process connection.

|Nivector and Soliwave (Capacitive and Microwave)

The Nivector is a compact capacitive switch often used in the food industry for bulk
solids, while the Soliwave uses microwave barriers for non-contact detection
through non-metallic tank walls, ideal for highly abrasive or aggressive materials.

| Selection Criteria for Industrial Level Switches

Choosing the correct Endress Hauser level switch requires a detailed analysis of
the process environment. Engineers should evaluate the following five factors:

1. Media State: Is the material a liquid, a bulk solid, or a slurry? For liquids, vibronic
or conductive switches are preferred. For solids, vibronic or capacitive sensors are
more effective.

2. Physical Properties: Consider the density (kg/m3), viscosity (mPa-s), and
conductivity (nS/cm). For example, a vibronic switch requires a minimum media
density to function correctly, typically around 0.5 g/cm?.

3. Process Conditions: High-pressure environments or cryogenic temperatures
require specialized hermetic seals and robust housing materials like 316L stainless
steel or Alloy C22.

4. Hygienic Requirements: In pharmaceutical and food industries, the switch must
feature polished surfaces (Ra < 0.76 um) and meet EHEDG or 3-A certifications to
ensure clean-in-place (CIP) compatibility.

5. Safety Integrity Level (SIL): If the switch is part of a Safety Instrumented System
(SIS) for overfill protection, it must carry the appropriate SIL certification (typically
SIL 2 or SIL 3).
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Technical Selection Table: Matching Technology to
Application

Technology Media Type Key Advantage

Vibronic (Liquiphant) Liquids Maintenance-free; no Not for very high
calibration viscosity (>10,000
mPa-s)
Vibronic (Soliphant) Solids/Powders Robust; no Minimum bulk
mechanical wear density requirements
Conductive Conductive Liquids Simple; low cost Only for conductive

media; probe fouling

Capacitive Liquids/Solids Versatile; flush Sensitive to build-up
mounting (unless
compensated)
Microwave Barrier Solids/Aggressive Non-contact Requires signal path
measurement through the vessel

| Installation Best Practices and Considerations

Proper installation is as important as selecting the right technology. Even a
high-end Endress Hauser level switch can fail if improperly positioned.

Orientation: Vibronic switches (tuning forks) should be installed such that the forks
are oriented vertically (edge-on to the flow) if the medium is flowing. This prevents
the accumulation of solids between the forks.

Nozzle Length: Ensure the sensor part of the switch extends fully into the vessel. If
the nozzle is too long, it can create a "dead zone" where material builds up and
causes false triggers.

Avoid the Inflow Stream: Never install a level switch directly under the filling inlet.
The impact of the falling material can cause mechanical damage or false high-level
alarms.
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Cable Entry: Always point cable entries downward to prevent moisture from
entering the housing via the cable through capillary action. Use a "drip loop" in the
wiring.

Agitators: If the tank has an agitator, ensure the switch is positioned outside the
sweep of the blades and is robust enough to withstand the resulting turbulence.

| Limitations and Common Operational Risks

While the Endress Hauser level switch range is engineered for durability, certain
conditions can compromise performance:

Build-up and Coating: In sticky media, material can accumulate on the sensor.
While many vibronic switches have "build-up detection" logic, extreme coating can
eventually dampen the vibration enough to cause a false alarm.

Turbulence and Foam: While vibronic switches handle foam well, ultrasonic or
capacitive switches may struggle. If heavy foam is present, a tuning fork or a
guided wave radar probe is often a better choice.

Electromagnetic Interference (EMI): Electronic switches must be properly
grounded. In environments with large motors or frequency inverters, shielded
cables are mandatory to prevent signal noise from triggering the switch.

| Frequently Asked Questions (FAQ)

Q: Can a Liquiphant be used in solids?

A: Generally, no. The Liquiphant is tuned for the density and frequency response of
liquids. For solids, the Soliphant series is specifically designed with a different fork
geometry and vibration frequency.

Q: Do these switches require regular calibration?

A: Vibronic switches like the Liquiphant are designed to be "plug and play" and do
not require calibration. Capacitive switches, however, usually require a one-time
calibration to the specific dielectric constant of the medium and the tank
geometry.

Welk Reference Guide 6



WELK REFERENCE GUIDE Endress Hauser Level Switch

Q: What is the difference between a PNP and a DPDT output?

A: PNP is a transistor output (DC) used for direct connection to a PLC. DPDT
(Double Pole Double Throw) is a relay output (AC/DC) used for switching higher
loads or providing dry contacts for external circuits.

Q: How do | handle highly corrosive acids?

A: For aggressive chemicals, look for switches with specialized coatings like PFA or
ECTFE, or those manufactured from exotic metals like Tantalum or Monel.

| Conclusion

Selecting an Endress Hauser level switch ensures access to some of the most
advanced sensing technology available. However, the effectiveness of any point
level solution depends on matching the sensing principle to the specific chemical
and physical properties of the process medium. By following a structured
evaluation process—considering density, pressure, and installation
geometry—operators can significantly reduce the risk of false alarms and
equipment failure. For those seeking a comprehensive range of industrial
measurement tools, including radar, ultrasonic, and hydrostatic options, it is
helpful to Review product options and application support on our Main Page to
compare various technologies and find the most cost-effective fit for your specific
automation needs.
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