Level Switch Float

A practical guide to level switch float, covering the reader intent, the relationship
to level switch float, key evaluation criteria, common risks, and the information the
intended project audience should confirm before taking the next step.
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In the landscape of industrial automation and process control, the level switch float
remains one of the most reliable and widely implemented technologies for
point-level detection. Despite the emergence of complex electronic sensors, the
mechanical simplicity and inherent reliability of float-based systems make them
indispensable in water treatment, chemical processing, and oil and gas industries.
This guide provides a comprehensive technical overview of float level switches,
their operating principles, selection criteria, and practical installation
considerations for engineering professionals.

| Fundamentals of Float Level Measurement

The operation of a level switch float is governed by Archimedes' Principle, which
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 practical application, a float is designed with a
lower density than the process liquid, allowing it to move vertically as the liquid
level rises or falls.

| The Magnetic Reed Switch Mechanism

Most modern industrial float switches utilize a magnetic reed switch mechanism.
The assembly typically consists of a hollow float containing a permanent magnet
and a stationary stem containing a hermetically sealed reed switch. As the liquid
level changes, the float slides up or down the stem. When the float's internal
magnet reaches the position of the reed switch, the magnetic field causes the reed
contacts to close (or open), completing an electrical circuit.

This design offers a significant advantage: the electrical components are
completely isolated from the process media. Because the reed switch is sealed in a
non-magnetic stem (usually stainless steel or plastic), it is protected from
corrosion, oxidation, and moisture, ensuring a long operational lifespan.
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| Mechanical Microswitch Variants

In heavy-duty or high-power applications, side-mounted float switches may utilize
a mechanical microswitch. In this configuration, the float is attached to a pivot
arm. As the float rises, the mechanical linkage toggles a microswitch located
outside the process vessel. These are often preferred for high-current switching
requirements where a secondary relay might otherwise be necessary.

| Types of Level Switch Float Configurations

Selecting the correct configuration is critical to ensuring the longevity of the
instrument and the safety of the process. Level switches are generally categorized
by their mounting orientation and the number of switching points.

| 1. Vertical Single-Point Switches

These are the most common variants, mounted through the top or bottom of a
tank. They are ideal for high-level alarm (overfill protection) or low-level alarm
(pump dry-run protection). They are compact and can be installed in small tanks or

pipes.

| 2. Multi-Point Float Switches

A single stem can house multiple reed switches at various heights, with multiple
floats corresponding to each switch. This allows a single penetration in the tank to
monitor several levels, such as "Pump Start," "Pump Stop," and "High-Level Alarm."
This reduces installation costs and potential leak points.

| 3. Side-Mounted (Horizontal) Switches

When top access is restricted or when a tank is excessively deep, side-mounted
switches are used. These are installed through the side wall of the vessel. They
typically use a hinged float that moves in an arc to actuate a switch. They are
robust but require careful consideration of the float's swing radius within the tank.
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| 4. Cable-Suspended Float Switches

For large sumps, open wells, or wastewater applications, cable-suspended floats
are used. The switch is housed inside a large, buoyant casing attached to a flexible
cable. As the water level rises, the float tilts, and an internal ball or weight moves
to trigger a microswitch. These are highly resistant to turbulence and debris
common in water treatment plants.

| Material Selection and Technical Specifications

The compatibility of the float and stem material with the process fluid is the
primary factor in preventing premature failure. The following table outlines
common materials and their typical applications:

Temperature Pressure Limit Common
Range Applications
Stainless Steel -40°C to +200°C Up to 40 Bar High temperature,
(304/316L) high pressure, food
& beverage, oil &
gas.
Polypropylene (PP) -10°C to +80°C Up to 3 Bar Acidic or alkaline

chemicals, water
treatment, general
purpose.

PVC -10°C to +60°C Up to 2 Bar Corrosive fluids at
low temperatures,
plating tanks.

PVDF (Kynar) -20°C to +120°C Up to 10 Bar Highly aggressive
chemicals,
high-purity water,
ozone.

PTFE (Teflon) -40°C to +150°C Up to 5 Bar Extreme chemical

resistance, non-stick
requirements.
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|Specific Gravity (SG) Considerations

For a level switch float to function, the float's density must be lower than the
liquid's density. Most standard floats are designed for liquids with an SG of 0.8 or
higher. If the process fluid is a light hydrocarbon (SG 0.6 to 0.7), a specialized,
high-buoyancy float must be selected to ensure the magnet reaches the switching
point.

| Installation and Maintenance Best Practices

Proper installation is essential to prevent mechanical interference and electrical
failure. Engineers should adhere to the following guidelines:

1. Avoid Turbulence: Do not install a float switch directly in the path of an incoming
fluid stream. The resulting turbulence can cause "chatter" (rapid cycling of the
switch), which leads to premature wear of the contacts. If turbulence is
unavoidable, use a stilling well (a perforated pipe) to shield the float.

2. Maintain Clearance: Ensure there is sufficient clearance between the float and
the tank walls, heaters, or agitators. For side-mounted switches, verify that the
float has enough room to complete its full arc of motion.

3. Orientation: Vertical switches must be installed within a specific degree of
verticality (usually +30°) to ensure the float slides freely on the stem without
binding.

4. Wiring and Protection: Use a relay or a contact protection circuit if the switch is
controlling an inductive load (like a motor or solenoid). Reed switches are sensitive
to current spikes, which can weld the contacts closed.

5. Environmental Sealing: Ensure the junction box or cable entry is properly sealed
to prevent moisture ingress, especially in outdoor or wash-down environments.

For more detailed technical specifications and to explore a wide range of industrial
measurement tools, you may visit the Main Page of our product catalog.
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| Operational Limitations and Mitigation Strategies

While highly effective, the level switch float is a mechanical device with inherent
limitations that must be managed through engineering design.

Build-up and Scaling: In liquids that crystallize or contain high solids, material can
build up on the stem or inside the float. This increases the weight of the float or
causes it to jam. In such cases, non-contact technologies like ultrasonic or radar
may be more appropriate, or a regular cleaning schedule must be implemented.

Viscosity: Highly viscous liquids (above 100 cP) can impede the movement of the
float. For thick oils or resins, a large-diameter float with high buoyancy force is
required.

Magnetic Particles: If the process fluid contains metallic or magnetic particles, they
can be attracted to the float's internal magnet, eventually causing the float to stick
to the stem. A magnetic trap or a non-magnetic sensing technology should be used
in these environments.

Mechanical Wear: Because it is a moving part, the float and its pivot (in side-mount
versions) will eventually wear. Routine inspection every 6 to 12 months is
recommended to check for float integrity and smooth movement.

|Frequent|y Asked Questions (FAQs)

Q: Can a float switch be used in hazardous (Ex) areas?

A: Yes, but the switch must be certified (e.g., ATEX, IECEX, or UL Class I, Div 1).
Typically, this involves using the switch in conjunction with an intrinsically safe (IS)
barrier to limit the electrical energy entering the hazardous zone.

Q: How do | change the switch logic from Normally Open (NO) to Normally Closed
(NC)?

A: For many vertical float switches, the logic can be reversed by removing the
retaining clip, flipping the float 180 degrees, and re-installing it on the stem. This
changes the position of the magnet relative to the reed switch.
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Q: What is the maximum distance a float switch can be from the control panel?

A: Since a float switch is a simple dry contact, it can be located hundreds of meters
away. However, for long distances, voltage drop and electromagnetic interference
(EMI) should be considered. Using shielded cable and a 24V DC signal is standard
practice.

Q: Can float switches handle high-pressure steam applications?

A: Standard plastic or thin-walled stainless steel floats will collapse under high
pressure. Specialized high-pressure floats, often spherical and made of
heavy-gauge stainless steel or titanium, are required for boiler and pressurized
vessel applications.

| Conclusion

The level switch float remains a cornerstone of industrial level control due to its
straightforward physics and ease of integration. By carefully matching material
properties to chemical compatibility and adhering to strict installation standards,
engineers can achieve highly reliable point-level detection with minimal
maintenance. For applications requiring continuous level monitoring or those
involving extreme build-up, Welk offers a variety of alternative solutions, including
radar and ultrasonic sensors, to complement our robust line of float-based
instruments. Understanding the specific demands of your process—temperature,
pressure, and fluid density—is the first step in selecting the most cost-effective and
durable level measurement solution.



