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A practical guide to magnetic level indicators, covering the reader intent, the
relationship to magnetic level indicators, key evaluation criteria, common risks,
and the information the intended project audience should confirm before taking
the next step.
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In industrial process control, the ability to monitor liquid levels safely and
accurately is a fundamental requirement. Magnetic level indicators (MLlIs), also
known as magnetic sight glasses or bypass level indicators, have become a
standard solution for high-pressure, high-temperature, and corrosive applications
where traditional glass gauges pose a safety risk. These instruments provide a
clear, high-visibility local display while isolating the process fluid within a
pressure-tight chamber.

As a professional manufacturer of industrial level measurement instruments, Welk
provides advanced solutions designed to meet the rigorous demands of chemical
processing, oil and gas, and water treatment sectors. For engineers and
procurement specialists seeking comprehensive technical data on these systems,
the Main Page offers detailed product specifications and application support.

| Principles of Operation

The operation of magnetic level indicators is based on two primary physical
principles: buoyancy (Archimedes' Principle) and magnetism. Unlike a standard
sight glass, where the process fluid is visible through a transparent tube, an MLI
uses a bypass chamber and a magnetic float to communicate the level to an
external indicator.

| The Bypass Chamber

The instrument consists of a vertical pipe, known as the chamber, which is
connected to the side of the process vessel (tank) via two or more nozzles.
Because of the principle of communicating vessels, the liquid level inside the
chamber always matches the liquid level inside the main tank.

| The Magnetic Float

Inside the chamber is a specially engineered float. This float is designed to have a
density lower than the process fluid, allowing it to remain partially submerged at
the surface. Crucially, the float contains a high-intensity permanent magnet
assembly. As the liquid level rises or falls, the float moves accordingly within the
chamber.
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| The External Indicator

Mounted to the outside of the chamber is a sealed indicator scale. This scale
typically contains a series of bi-color magnetic flags or rollers (often red and white
or yellow and black). As the float moves past these flags, the magnetic field from
the float causes the flags to rotate 180 degrees. This change in color provides a
clear, continuous visual representation of the liquid level that can be seen from a
significant distance, even in low-light conditions.

| Key Components and Construction Materials

The reliability of magnetic level indicators depends heavily on the materials used
in their construction. Since the chamber is a pressure-retaining component, it must
be manufactured to withstand the specific operating conditions of the facility.

1. Chamber Materials: Most industrial MLIs are constructed from stainless steel
(SS304 or SS316L). For highly corrosive environments involving acids or seawater,
specialty materials such as Hastelloy, Monel, Titanium, or PVC/CPVC/PVDF plastics
are utilized.

2. The Float: The float is the most critical moving part. It must be pressurized to
prevent collapse at high process pressures. Welk engineers floats based on the

specific gravity (SG) of the fluid, ensuring the magnetic ring aligns perfectly with
the liquid surface.

3. Process Connections: These are typically flanged (ANSI, DIN, or ]IS standards) or
NPT/BSP threaded. The size of the connections usually ranges from 15 mm (1/2")
to 50 mm (2").

4. Indicator Housing: The housing for the flags is usually made of aluminum or
stainless steel with a transparent glass or polycarbonate cover to protect the flags
from environmental debris and UV radiation.
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| Technical Selection Criteria

Selecting the correct magnetic level indicator requires a detailed understanding of
the process parameters. An incorrectly specified MLI may fail to float, provide
inaccurate readings, or suffer from mechanical failure.

| Fluid Density (Specific Gravity)

The float must be lighter than the liquid it displaces. If the fluid density is too low
(e.g., liguefied gases with an SG of 0.45), a larger, specialized float may be
required. Conversely, if the SG changes significantly due to temperature
fluctuations, the accuracy of the indicator may be affected.

| Pressure and Temperature

MLIs are capable of handling extreme conditions, with some models rated for
pressures up to 200 bar (approx. 2900 psi) and temperatures ranging from -196°C
(cryogenic) to over 450°C. High-temperature applications require specific magnetic
materials (like Alnico) that do not lose their magnetism at elevated heat.

| Viscosity and Solids Content

While MLIs are robust, extremely viscous fluids or those containing high

concentrations of magnetic particles (like iron filings) can impede float movement.
In such cases, oversized chambers or magnetic filters may be necessary.

| Selection Table for Common Configurations
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Standard Industrial | High Chemical/Corrosive
Pressure/Temp

Chamber Material 55304 / S5316 Heavy-wall SS316L PVC / PVDF / PTFE
Lined
Max Pressure 40 bar Up to 200 bar 6 - 10 bar
Max Temperature 150°C 450°C 60°C - 100°C
Min Specific Gravity 0.70 0.45 0.80
Typical Application Water, Light Qils Steam Boilers, Crude Acids, Bleach, Brine
Oil

| Installation Guidelines and Best Practices

Proper installation is vital for the longevity and safety of magnetic level indicators.
Engineers should follow these standard procedures:

Vertical Alignment: The chamber must be installed perfectly vertical. Even a slight
tilt can cause the float to frictionally bind against the chamber wall, leading to
"stuck" readings.

Isolation Valves: It is highly recommended to install isolation valves between the
tank and the MLI. This allows for maintenance and cleaning without draining the
entire process vessel.

Vent and Drain: Every MLI should be equipped with a vent plug at the top and a
drain valve at the bottom. This facilitates the removal of trapped air during start-up
and the flushing of sediment during maintenance.

Magnetic Interference: Ensure that no large ferrous structures or strong
electromagnetic fields are located within 100 mm to 200 mm of the indicator, as
these can interfere with the magnetic coupling between the float and the flags.

Initial Filling: When commissioning the unit, open the valves slowly. A sudden
surge of liquid can slam the float against the top of the chamber, potentially
damaging the internal magnets or the float structure.
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| Advantages and Limitations

| Advantages

Safety: There is no glass in contact with the process fluid, eliminating the risk of
catastrophic leaks due to glass breakage.

Visibility: The bi-color flags are much easier to read from a distance than a clear
liquid in a glass tube.

Maintenance: Since the indicator is external to the process, it can be repaired or
replaced without breaking the pressure seal.

No Power Required: For local visual indication, the system is entirely mechanical
and does not require electricity, making it ideal for remote or hazardous areas.

| Limitations

Moving Parts: Because it relies on a float, the system is subject to mechanical wear
over many years.

Magnetic Particles: If the process fluid contains magnetic debris, it can accumulate
on the float and cause it to stick or sink.

Initial Cost: MLIs generally have a higher upfront cost compared to simple sight
glasses, though this is offset by lower maintenance and higher safety ratings.

| Integration with Automation Systems

While magnetic level indicators are excellent for local visual monitoring, modern
industrial plants often require remote data transmission. MLIs can be easily
upgraded with electronic components to integrate with PLC or DCS systems.

Magnetic Switches: Point-level reed switches can be clamped to the outside of the
chamber. As the float passes these switches, they trip, providing high or low-level
alarms.
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Magnetostrictive Transmitters: For continuous 4-20mA or HART output, a
magnetostrictive transmitter can be mounted alongside the chamber. This senses
the position of the float with high precision (often £1 mm) and transmits the data
to a control room.

By combining visual indication with electronic transmission, the MLI serves as a
redundant, highly reliable level measurement station. For more information on
integrating these sensors with industrial automation, visit the Welk Main Page.

|Frequent|y Asked Questions (FAQs)

Q: Can magnetic level indicators be used for interface measurement?

A: Yes. By weighting the float to sink in the upper (lighter) liquid but float on the
lower (heavier) liquid, MLIs can accurately track the interface between two
immiscible fluids, such as oil and water.

Q: What happens if the float is installed upside down?

A: The magnetic field will not align correctly with the indicator flags, and the float
may not provide an accurate representation of the liquid level. Most floats are
clearly marked with "TOP" to prevent this error.

Q: How often should an MLI be cleaned?

A: This depends on the fluid. For clean liquids, an annual inspection is usually
sufficient. For fluids that tend to scale or contain particulates, quarterly flushing via
the drain valve is recommended.

Q: Can | use an MLI for underground tanks?

A: Standard bypass MLIs are designed for side-mounting. For underground tanks, a
"top-mount" magnetic level indicator is used, which utilizes a vertical rod
connected to a float to move the magnets within an above-ground housing.

By following these engineering principles and selection guidelines, industrial
operators can ensure reliable, long-term level monitoring for even the most
challenging process environments.
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