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Magnetrol Level Switch 080
Manual

A practical guide to magnetrol level switch 080 manual, covering the reader intent,
the relationship to magnetrol level switch 080 manual, key evaluation criteria,
common risks, and the information the intended project audience should confirm
before taking the next step.

levelmeter.org
Main topic: Level Switches
https://www.level-meters.com/products/level-switches/
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In the landscape of industrial process control, buoyancy-based level measurement
remains a cornerstone for high-pressure and high-temperature applications. The
Magnetrol Level Switch 080 series, specifically the Model 80 and 81
displacement-type switches, represents a robust mechanical solution for liquid
level detection. This guide serves as a technical reference for engineers and
maintenance professionals, detailing the principles, installation, and maintenance
procedures typically found in a Magnetrol level switch 080 manual, while providing
context for modern Level Switches used in contemporary industrial automation.

Measurement Principles of Displacement Level
Switches

Before diving into the specifics of the 080 series, it is critical to understand the
physics governing displacement-type level switches. Unlike standard float switches
that ride on the surface of a liquid, displacement switches utilize Archimedes'
Principle in a unique way.

| Archimedes' Principle and Buoyancy

Archimedes' Principle states that a body immersed in a fluid is buoyed up by a
force equal to the weight of the fluid displaced by the body. In a displacement level
switch, the "displacer" (a weighted element) is heavier than the liquid it will be
immersed in. Consequently, the displacer does not float; it hangs on a spring or a
cable.

| The Switching Mechanism

As the liquid level rises and covers the displacer, the displacer experiences an
upward buoyant force. This force reduces the effective weight of the displacer,
causing the support spring to retract. This movement shifts a magnetic sleeve
upward into the field of a permanent magnet located outside the pressure
boundary (within the switch housing). The magnet is then attracted to the sleeve,
actuating the switch mechanism. When the liquid level falls, the buoyant force
decreases, the spring extends, and the magnetic sleeve moves out of the magnet's
field, allowing the switch to return to its original state.
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This magnetic coupling ensures a hermetic seal between the process fluid and the
electrical components, a vital feature for hazardous or high-pressure
environments.

| Overview of the Magnetrol 080 Series

The Magnetrol Level Switch 080 manual covers the Model 80 and 81 series, which
are designed for external cage mounting. These units are typically used for
heavy-duty service in refineries, power plants, and chemical processing facilities.

| Key Characteristics

Versatility: Capable of handling liquids with specific gravities (SG) ranging from
0.40 to 2.40.

High Pressure/Temperature: Designed to operate in environments exceeding 345
bar (5000 psi) and temperatures up to 400°C (750°F), depending on the specific
model and materials.

Single or Multi-Stage: These switches can be configured with multiple displacers to
provide several switching points (e.g., high-level alarm and high-high level
shutdown) within a single cage.

| Selection Criteria and Technical Specifications

Selecting the correct configuration requires an analysis of the process media and
the physical constraints of the installation. The following table outlines typical
selection parameters found in technical documentation for displacement-type level
switches.
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Specification (Metric) Specification (Imperial)

Max Pressure Up to 345 bar Up to 5000 psi

Max Temperature -40°C to +400°C -40°F to +750°F

Specific Gravity 0.40 to 2.40 0.40 to 2.40

Materials Carbon Steel, 316 SS, Monel Carbon Steel, 316 SS, Monel
Enclosure Rating IP66 / NEMA 4X, 7, 9 IP66 / NEMA 4X, 7, 9

Switch Types SPDT, DPDT, Pneumatic SPDT, DPDT, Pneumatic

When evaluating high-performance Level Switches, engineers must confirm that
the displacer material is chemically compatible with the process fluid to prevent
corrosion and eventual failure.

| Installation Guidelines and Best Practices

Proper installation is paramount for the reliability of a displacement level switch.
The Magnetrol level switch 080 manual emphasizes several critical steps to ensure
the unit functions within its design tolerances.

| 1. Orientation and Clearance

The switch must be mounted vertically. Any deviation from the vertical axis can
cause friction between the magnetic sleeve and the enclosed tube, leading to
"sticking" or delayed actuation. Additionally, ensure there is sufficient overhead
clearance (typically 600 mm to 900 mm) to remove the switch mechanism and
displacer assembly for maintenance.
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| 2. Piping and Isolation

For external cage models, the cage is connected to the vessel via side-side or
side-bottom NPT or flanged connections. It is highly recommended to install
isolation valves and a drain valve on the cage. This allows the switch to be tested
or serviced without depressurizing the entire vessel.

| 3. Wiring and Electrical Safety

Conduit Seals: In hazardous areas, explosion-proof conduit seals must be installed
within 450 mm (18 inches) of the switch enclosure.

Supply Voltage: Verify that the supply voltage matches the switch rating (e.g., 120
VAC, 240 VAC, or 24 VDCQ).

Grounding: Ensure the internal grounding screw is used to prevent electrostatic
discharge or electrical faults.

| Operation and Maintenance Procedures

Routine maintenance ensures the longevity of the device. The magnetic coupling
design minimizes wear, but the mechanical components interacting with the
process fluid require periodic inspection.

| Calibration and Set Point Adjustment

In displacement switches, the set point is determined by the position of the
displacers on the cable or rod. To adjust the set point:

1. Loosen the displacer stop or set screw.
2. Slide the displacer to the desired level.

3. Retighten the screw firmly.
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Note that changing the displacer position directly affects the level at which the
switch actuates. Always verify the specific gravity of the liquid, as a lower SG will
require the displacer to be submerged further to generate the necessary buoyant
force.

| Preventive Maintenance

Visual Inspection: Check the switch housing for signhs of moisture or corrosion.

Cleaning: If the process fluid is prone to scaling or buildup, the displacer and the
inside of the cage must be cleaned periodically to prevent the displacer from
becoming stuck.

Proof Testing: Manually lift the magnetic sleeve (using a hook or by filling the cage
with liquid) to ensure the switch contacts change state and the alarm system
responds correctly.

| Limitations and Troubleshooting

While displacement switches are exceptionally reliable, they are not suitable for
every application. Understanding these limitations is a core part of the Magnetrol
level switch 080 manual's safety instructions.

| Common Limitations

Viscous Liquids: Highly viscous fluids can impede the movement of the displacer,
causing slow response times.

Turbulence: Extreme turbulence in the vessel can cause the displacer to bounce,
leading to "chattering" of the switch contacts. In such cases, a stilling well or an
external cage is required.

Coating: If the process media leaves a heavy coating on the displacer, it will
change the effective weight and buoyancy, shifting the set point.
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| Troubleshooting Table

Symptom Potential Cause Recommended Action

Switch fails to actuate Magnetic sleeve stuck Inspect for corrosion or
debris in the tube.

Switch fails to actuate Liquid SG lower than design Check SG; adjust displacer
position or size.

Constant alarm state Displacer detached Inspect cable/rod and
reattach displacer.

Intermittent switching Vibration or turbulence Install a stilling well or
dampen the mounting.

Electrical failure Moisture in housing Replace seals and ensure
conduit is plugged.

|Frequent|y Asked Questions (FAQs)

Q: Can | use a Magnetrol 080 switch for interface level detection?

A: Yes. Displacement switches are excellent for interface detection (e.g., oil and
water). The displacer must be weighted such that it sinks in the upper liquid but
floats in the lower liquid. The manual provides specific calculations for displacer
sizing in interface applications.

Q: What is the difference between a Model 80 and a Model 817

A: Generally, the Model 80 is a standard displacement switch, while the Model 81
may feature different cage configurations or higher pressure ratings. Always refer
to the specific nameplate on your device for model-specific limits.

Q: How often should | proof-test the switch?

A: This depends on the criticality of the application (e.g., SIL requirements). Most
industrial standards recommend a functional test at least once per year, or during
scheduled plant turnarounds.

Q: Is it possible to replace the switch mechanism without removing the cage?
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A: Yes, one of the primary advantages of this design is that the switch head and
magnetic sleeve assembly can often be serviced while the cage remains under
pressure, provided the pressure boundary (the enclosing tube) remains intact.

| Conclusion

The Magnetrol Level Switch 080 series remains a reliable choice for demanding
industrial environments where electronic sensors might fail due to extreme
temperatures or pressures. By following the technical guidance found in the
Magnetrol level switch 080 manual, plant operators can ensure high levels of
safety and process efficiency. For those seeking to upgrade or compare these
traditional mechanical systems with modern electronic alternatives, exploring a
wide range of Level Switches—including ultrasonic, radar, and vibrating fork
technologies—is recommended to find the most cost-effective and accurate
solution for specific automation needs.
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