Emtherm

A practical guide to emtherm, covering the reader intent, the relationship to

emtherm, key evaluation criteria, common risks, and the information the intended
project audience should confirm before taking the next step.




Emtherm

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

In the demanding landscape of industrial automation, the reliability of level
measurement instruments is often dictated by their ability to withstand extreme
thermal environments. Whether in chemical processing, oil refining, or power
generation, sensors are frequently exposed to temperatures that challenge the
integrity of both their mechanical structures and internal electronic components.
Advanced materials and specialized wiring solutions, such as those involving
Emtherm-rated enamelled wires and high-temperature insulation, play a critical
role in ensuring that level meters maintain accuracy and longevity. This guide
explores the intersection of thermal management and level measurement
technology, providing engineering insights into selecting the right solutions for
high-heat applications.

| The Fundamentals of Industrial Level Measurement

Before selecting a level measurement technology, it is essential to understand the
physical principles that govern different sensing methods. Temperature variations
do not affect all technologies equally; some are sensitive to changes in the vapor

space, while others are influenced by the physical properties of the liquid itself.

|Radar Level Measurement (ToF)

Radar level meters, including both non-contact and guided wave radar (GWR),
operate on the Time-of-Flight (ToF) principle. They emit high-frequency
electromagnetic pulses that travel at the speed of light. When these pulses hit the
surface of the medium, they are reflected back to the sensor.

Principle: The distance is calculated based on the time interval between
transmission and reception.

Thermal Impact: Electromagnetic waves are largely unaffected by temperature,
pressure, or vacuum in the gas phase. However, extreme heat can affect the
dielectric constant of certain liquids and, more importantly, can damage the
transmitter electronics if not properly isolated.
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| Ultrasonic Level Sensing

Ultrasonic sensors use sound waves to determine the level. These waves require a
medium (usually air) to travel.

Principle: The sensor emits a sound pulse that reflects off the liquid surface.

Thermal Impact: The speed of sound is highly dependent on the temperature of the
air through which it travels. While most modern sensors include integrated
temperature compensation, significant thermal gradients or very high
temperatures (typically above 70°C to 100°C) can lead to measurement errors and
transducer degradation.

| Hydrostatic Pressure Measurement

This method measures the pressure exerted by a liquid column at a specific point.

Principle: $P = \rho \cdot g \cdot h$, where $P$ is pressure, $\rho$ is density, $g$
is gravity, and $h$ is the height of the liquid.

Thermal Impact: Temperature changes affect the density ($\rho$) of the liquid. If
the temperature is not constant or compensated for, the calculated level will
fluctuate even if the actual volume remains the same.

Thermal Management and the Role of Emtherm
Materials

In high-temperature level measurement, the internal construction of the sensor is
just as important as the external housing. This is where specialized components
like Emtherm enamelled copper wires become relevant. Emtherm is a
high-performance insulation class for magnet wires, often used in the coils of
electromagnetic level switches, solenoids, and the internal transformers of level
transmitters.
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| Why Insulation Class Matters

When level instruments are installed on tanks containing molten salts, hot oil, or
high-pressure steam, the heat is conducted through the process connection to the
instrument head. Internal wiring must be able to withstand these elevated
temperatures without short-circuiting. Emtherm wires are designed to operate at
thermal classes such as Class 180 (H), Class 200 (K), or even higher, ensuring that
the inductive components within the level meter do not fail under thermal stress.

| Heat Dissipation in Level Meters

For electronics to function reliably, they must be kept within their rated operating
temperature, usually below 85°C. In applications where the process temperature
exceeds 200°C, manufacturers like Welk utilize several strategies:

1. Thermal Extensions: Increasing the distance between the process flange and the
transmitter head.

2. Heat Sinks: Using finned extensions to dissipate heat into the ambient air.

3. High-Temp Seals: Utilizing FFKM or graphite gaskets that maintain integrity at
400°C+.

For a comprehensive look at hardware designed for these conditions, engineers
should refer to the Main Page for detailed product specifications.

Selecting Level Sensors for High-Temperature
Environments

Choosing the correct instrument requires a balance between accuracy
requirements, chemical compatibility, and thermal limits. The following table
provides a general comparison of common technologies used in high-heat
scenarios.
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Selection Table: High-Temperature Level

Measurement

Technology

Max Process

Temp (Typical)

Accuracy

Advantages

Non-Contact
Radar

Guided Wave
Radar

Magnetic Level
Gauge

Hydrostatic
(Remote Seal)

Ultrasonic

Up to +450°C

Up to +400°C

Up to +400°C

Up to +315°C

Up to +100°C

+2 mm

+3 mm

+5-10 mm

£00eES

£0.25% ES

No contact with
medium; high
precision.

Reliable in
steam/vapor;
works in narrow
tanks.

Highly visible
local indication;
no power
needed.

Proven
technology;
easy to install.

Low cost; easy
setup.

High cost;
sensitive to
heavy foam.

Probe can be
affected by
buildup.

Limited to
clean,
non-viscous
liquids.

Capillary tubes
are sensitive to
ambient temp.

Not suitable for
high-temp or
high-pressure.

Technical Comparison of Level Measurement
Technologies

| Radar vs. Magnetic Level Gauges

In high-temperature boiler applications, both radar and magnetic level gauges are
common. Radar provides a digital signal for the control system, while magnetic
gauges offer a robust physical backup. When using magnetic gauges at high
temperatures, the float's buoyancy must be carefully calculated based on the
reduced density of the hot liquid. If the liquid reaches its boiling point, the resulting
bubbles can cause the float to jitter, a phenomenon known as "boiling lift."
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| The Importance of Dielectric Constants in GWR

Guided Wave Radar relies on the dielectric constant ($sr$) of the medium. As
temperature increases, the $er$ of many hydrocarbons decreases. If the $&r$
drops too low, the reflected signal becomes weak, potentially leading to a loss of
echo. Engineers must ensure the chosen GWR probe and transmitter have the
sensitivity to handle these shifts, especially in high-pressure saturated steam
applications where the dielectric of the steam itself increases, slowing down the
signal (the "gas phase effect").

| Installation Strategies for Thermal Protection

Proper installation is the most effective way to extend the life of a level meter.
Even the best-engineered sensor can fail if thermal pathways are not managed.

| 1. The Use of Stand-offs and Extensions

In high-temperature tanks, the transmitter head should be mounted away from the
heat source. A 300 mm extension can reduce the temperature at the electronics
by more than 50°C in still air. If the tank is insulated, ensure the insulation does
not cover the cooling fins of the level meter.

| 2. Remote Electronics Mounting

For extreme environments, some radar and ultrasonic sensors allow the
electronics to be mounted several meters away from the sensor head via a
specialized cable. This ensures the sensitive processing units stay in a
climate-controlled or ambient environment while only the robust sensing element
(like a stainless steel horn or probe) is exposed to the heat.
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| 3. Purging and Cooling

In some chemical reactors, air or nitrogen purging is used to cool the sensor face
and prevent the buildup of hot vapors or condensates. This is particularly common
with non-contact radar in molten glass or metal applications.

Maintenance and Troubleshooting in High-Heat
Applications

Maintenance cycles for high-temperature instruments should be more frequent
than those for ambient-temperature sensors. Thermal cycling—the repeated
heating and cooling of the instrument—can lead to mechanical fatigue and the
loosening of electrical connections.

Gasket Inspection: High-temperature seals can become brittle over time. Inspect
for leaks during every scheduled shutdown.

Signal Strength Monitoring: A gradual decrease in signal-to-noise ratio in radar
systems often indicates the degradation of the antenna or the accumulation of
carbonized material on the probe.

Calibration Checks: For hydrostatic and magnetic systems, verify the liquid density
at operating temperature. If the process fluid has changed, the instrument may
require recalibration to maintain accuracy.

| Frequently Asked Questions (FAQ)

Q: Can | use a standard ultrasonic sensor for steam applications?

A: Generally, no. Steam creates a high-temperature, high-turbulence environment
that absorbs ultrasonic waves and changes the speed of sound unpredictably.
Radar is the preferred choice for steam-heavy environments.

Q: How does temperature affect the accuracy of a magnetic level gauge?
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A: The primary effect is on the density of the liquid. As the liquid expands with
heat, the float sits lower in the fluid. High-quality magnetic gauges are
custom-weighted for the specific gravity of the fluid at its operating temperature.

Q: What is the benefit of using Emtherm-rated wiring in level switches?

A: Emtherm-rated wiring ensures that the internal coils and connections can
withstand the heat conducted from the process without the insulation melting or
degrading, which prevents short circuits and premature sensor failure.

Q: Is it necessary to insulate the level meter itself?

A: You should insulate the process vessel and the mounting nozzle, but you must
leave the cooling fins and the transmitter housing of the level meter exposed to
the air to allow for heat dissipation.

Q: What units are typically used for pressure and temperature in these
specifications?

A: In international industrial standards, temperature is measured in Celsius (°C)
and pressure in bar or Megapascals (MPa). For North American projects, Fahrenheit
(°F) and PSI are often used as secondary references.

By understanding the thermal limitations of different sensing technologies and the
importance of high-grade materials like Emtherm for internal components,
engineers can design level measurement systems that are both accurate and
durable. For further technical assistance and product selection, visiting the Main
Page provides access to specialized engineering support and a wide range of
industrial level solutions.



