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In the landscape of industrial process control, the magtech level gauge—frequently
referred to in engineering circles as a magnetic level indicator (MLI)—represents a
critical advancement over traditional sight glasses. These instruments provide a
safe, clear, and highly reliable method for monitoring liquid levels in pressurized
vessels, storage tanks, and boilers. As a professional manufacturer, Welk
specializes in providing robust level measurement solutions that bridge the gap
between mechanical reliability and modern digital automation.

This guide explores the engineering principles, selection criteria, and installation
best practices for magnetic level gauges, ensuring that plant engineers and
procurement specialists can make informed decisions for their specific application
requirements.

Understanding the Principles of Magnetic Level
Gauges

The operation of a magtech level gauge is based on two fundamental physical
principles: buoyancy and magnetism. Unlike a standard glass gauge that relies on
a direct visual of the process fluid, the magnetic level gauge isolates the fluid
within a pressure-tight chamber.

| 1. The Buoyancy Principle

Inside the vertical chamber (the bypass), a custom-engineered float is placed. This
float is designed to have a density lower than the process liquid, allowing it to
remain partially submerged at the surface. According to Archimedes' Principle, the
float moves up and down as the liquid level changes.
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| 2. Magnetic Coupling

The float contains a high-intensity internal magnet assembly, typically arranged in
a 360° ring. Outside the chamber, a visual indicator rail is mounted. This rail
contains a series of magnetic flags or a magnetic shuttle. Because the magnetic
field penetrates the non-magnetic chamber wall (usually stainless steel or plastic),
the float and the external indicator are "coupled." As the float moves, the magnetic
force flips the flags from one color to another (e.g., green to red or white to red) or
moves the shuttle to indicate the exact level.

| 3. Total Isolation

Because there is no glass to break and no direct path for the process fluid to reach
the external environment, the magnetic level gauge is inherently safer for
high-pressure, high-temperature, or toxic chemical applications. This "seal-pot"
design eliminates the risk of leaks associated with gauge glass breakage.

| Key Components and Construction

A high-quality magtech level gauge consists of several precision-engineered
components that must work in harmony to ensure accuracy and longevity.

The Chamber: Usually constructed from non-magnetic materials like 316/316L
Stainless Steel, Hastelloy, or PVC/CPVC. The chamber must be rated for the full
design pressure and temperature of the vessel.

The Magnetic Float: This is the most critical component. It is weighted and sized
specifically for the liquid's specific gravity (SG). Floats can be constructed from
Titanium, Stainless Steel, or Monel to withstand high pressures without collapsing.

The Indicator Rail: This is the visual interface. Flag-type indicators are preferred in
high-vibration environments because they remain in position even if the power
fails or the system is jarred.
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Process Connections: These are the flanges or NPT threads that connect the gauge
to the tank. Standard sizes range from 15 mm (1/2 inch) to 50 mm (2 inches) or
larger depending on the flow requirements.

| Evaluation Criteria for Selection

Selecting the correct magtech level gauge requires a detailed understanding of the
process conditions. Failure to account for even one variable can lead to float
failure or inaccurate readings.

|FIuid Specific Gravity (SG)

The float must be lighter than the liquid it displaces. If the SG of the fluid changes
(due to temperature fluctuations or chemical mixing), the float's buoyancy will
change. Engineers must specify the minimum and maximum SG to ensure the float
is engineered with the correct displacement volume.

| Pressure and Temperature

Magnetic level gauges can handle extreme conditions, but the materials must be
rated accordingly. Standard stainless steel chambers can often handle up to 150
bar (2175 psi), while specialized designs reach much higher. Temperature is
equally important, as high heat can demagnetize certain types of magnets if they
are not properly insulated or rated for high-temp service.

| Material Compatibility

The chamber and float must be chemically compatible with the process media. For
corrosive acids, PTFE-lined chambers or plastic constructions are common. For
high-temperature steam, specialized alloy steels are utilized.

Selection Table: Magnetic Level Gauge
Configurations

Welk Reference Guide 4



WELK REFERENCE GUIDE Magtech Level Gauge

Application Chamber Float Material Max Temp (°C) Max Pressure
Type Material (bar)

Water 316 Stainless 316 SS / Plastic 100°C 16 bar

Treatment Steel

Chemical CPVC / PVDF Hastelloy / 80°C 6 bar

Storage Plastic

Oil & Gas (High 316L SS (Sch Titanium 400°C 250+ bar

Pressure) 80+)

Cryogenic 316 5SS Stainless Steel -196°C 40 bar
(Insulated)

Steam Boilers Carbon Steel / Monel / 350°C 100 bar
316 SS Titanium

| Installation and Maintenance Guidelines

Proper installation is paramount to the performance of a magtech level gauge.
Because it is a mechanical system relying on a moving float, the following
considerations must be met:

1. Vertical Alignment: The chamber must be installed perfectly plumb (vertical). If
the chamber is tilted, the float may rub against the side walls, creating friction that
leads to "sticking" and inaccurate readings.

2. Clearance for Float Removal: Ensure there is enough space at the top or bottom
of the gauge to remove the float for inspection or cleaning. Most designs include a
flanged top or bottom cap for this purpose.

3. Isolation and Venting: It is highly recommended to install isolation valves
between the tank and the gauge. Additionally, a drain valve at the bottom and a
vent valve at the top allow for safe maintenance and flushing of the chamber.

4. Magnetic Interference: Keep the gauge away from large motors, high-voltage
cables, or other strong magnetic fields, as these can interfere with the coupling
between the float and the indicator.
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5. Support Brackets: For long gauges (typically over 2 meters or 6.5 feet),
intermediate support brackets should be used to prevent vibration and mechanical
stress on the process connections.

| Common Risks and Limitations

While highly reliable, the magtech level gauge is not a "one-size-fits-all" solution.
Engineers should be aware of the following limitations:

Magnetic Particles: If the process fluid contains iron filings or magnetic scale, these
particles will migrate to the float's magnets. Over time, this buildup can cause the
float to become too heavy to float or jam it against the chamber wall. Magnetic
traps or filters can mitigate this.

High Viscosity and Coating: Extremely thick or sticky fluids can impede float
movement. In such cases, a large-diameter chamber or a different technology,
such as a radar level meter, may be more appropriate.

Flashing and Boiling: If the liquid inside the chamber boils or flashes into gas, the
resulting turbulence can cause the float to bounce or give erratic readings. Still
wells or internal baffles can help stabilize the float.

| Integrating with Automation Systems

A primary advantage of the modern magtech level gauge is its ability to serve as
both a local indicator and a remote transmitter. By adding external components,
the gauge becomes a central part of the plant’s DCS or PLC system.

Magnetic Switches: These are clamped to the outside of the chamber. When the
float passes the switch, it triggers a contact (SPDT or DPDT) for high or low-level
alarms. These require no penetration into the chamber.

Magnetostrictive Transmitters: These sensors provide a continuous 4-20mA signal
with HART, Foundation Fieldbus, or Profibus protocols. They offer high accuracy
(often =1 mm) and are mounted externally, allowing for maintenance without
depressurizing the tank.
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For projects requiring a mix of technologies, such as combining magnetic gauges
with ultrasonic or radar sensors for redundancy, you can Main Page to review
product options and application support from Welk's engineering team.

|Frequent|y Asked Questions (FAQs)

Q: How do | calibrate a magnetic level gauge?

A: The visual indicator itself is mechanical and does not require calibration.
However, if a transmitter is attached, it should be calibrated by moving the float to
known points (Zero and Span) or using a simulation tool to ensure the 4-20mA
signal matches the physical level.

Q: Can a magtech level gauge measure the interface between two liquids?

A: Yes. By designing a float with a specific gravity that is between the SG of the
two liquids (e.g., heavier than oil but lighter than water), the float will sink through
the top layer and float on the bottom layer, effectively indicating the interface
level.

Q: What is the maximum length for a magnetic level gauge?

A: While there is no theoretical limit, practical shipping and structural constraints
usually limit single-section gauges to about 6 meters (20 feet). For taller tanks,
gauges can be manufactured in multiple sections that bolt together.

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

A: The magnetic poles in the float are oriented to match the indicator. If installed
upside down, the indicator may not move at all, or it may provide erratic,
non-linear readings. Most floats are clearly marked with a "Top" arrow to prevent
this.
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| Conclusion

The magtech level gauge remains a cornerstone of industrial level measurement
due to its simplicity, safety, and clear visual feedback. By isolating the process
fluid and utilizing magnetic coupling, it provides a maintenance-friendly alternative
to glass gauges in hazardous environments. When selecting a gauge, always
prioritize accurate fluid data—specifically density and temperature—to ensure the
internal float is engineered for precision. For comprehensive technical
specifications and to explore Welk's full range of level measurement
instrumentation, visit our Main Page for expert guidance and customized solutions.
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