WELK | REFERENCE GUIDE

Floatless Level Switch 61f

A practical guide to floatless level switch 61f, covering the reader intent, the
relationship to floatless level switch 61f, 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 liquid management, the reliability of point-level detection is critical for
preventing pump cavitation, tank overflows, and dry-run damage. The floatless
level switch 61f represents a standard in conductive level control, offering a
solid-state alternative to traditional mechanical float switches. Unlike mechanical
systems that rely on moving parts susceptible to wear, corrosion, and jamming,
floatless systems utilize the electrical conductivity of the liquid itself to complete a
circuit and trigger control actions.

As a professional manufacturer of industrial level measurement instruments, Welk
provides a range of Level Switches designed to meet the rigorous demands of
water treatment, chemical processing, and general industrial automation.
Understanding the operational principles and selection criteria for the 61F series is
essential for engineers seeking to implement robust automation in conductive
liquid environments.

Understanding Conductive Level Measurement
Principles

The operation of a floatless level switch 61f is based on the principle of electrical
conductivity. This method is applicable to any liquid that can conduct electricity,
such as tap water, wastewater, seawater, and various chemical solutions. It is not
suitable for non-conductive liquids like pure oils, deionized water, or highly
concentrated fuels.

| The Conductive Circuit

The system typically consists of a controller (the 61F unit) and a set of electrodes
(probes) suspended in the tank. The controller applies a low AC voltage (usually 8V
or 24V AC) across the electrodes. When the liquid level rises and touches the
electrodes, it completes an electrical circuit between the "Long" (common)
electrode and the "Short" (level-sensing) electrode.

This small current is detected by the internal circuitry of the 61F controller, which
then operates an internal electromagnetic relay. This relay can be used to start or
stop pumps, open or close valves, or trigger alarms.
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| Why AC Voltage is Used

A critical technical aspect of the floatless level switch 61f is the use of alternating
current (AC) for detection. If direct current (DC) were used, it would cause
electrolysis of the liquid, leading to the rapid corrosion of the electrodes and the
potential buildup of explosive gases or chemical degradation of the medium. The
use of a low-voltage AC signal prevents these electrochemical reactions, ensuring
long-term stability and safety.

| Key Components of a 61F System

A complete installation involves more than just the controller. To ensure accurate
performance, three primary components must be integrated:

1. The 61F Controller: This is the brain of the system, usually mounted on a DIN rail
or a specialized socket within a control panel. It houses the transformer, the
sensing circuit, and the output relays.

2. Electrode Holders: These are insulated mountings installed at the top of the
tank. They hold the electrodes in place and provide the electrical connection points
for the wiring back to the controller.

3. Electrodes (Probes): Usually made of stainless steel (SUS304 or SUS316), these
rods extend into the liquid. For deep tanks or turbulent environments, weighted
wire probes or coated electrodes may be used to prevent accidental contact
between rods.

| Selection Criteria and Technical Specifications

Choosing the correct floatless level switch 61f requires an analysis of the
application's specific environmental and electrical needs. The 61F series is
categorized into several functional types:

| Selection Table: 61F Series Variants
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Type Model Designation Primary Maximum Sensing
Application Distance

Basic 61F-G General-purpose 1 km
water supply and
drainage

Compact 61F-G1 Space-constrained 1 km
panels; integrated
functions

High-Sensitivity 61F-GH Low-conductivity 50 m
liguids (e.g., distilled
water)

Long-Distance 61F-GL Remote tanks or 4 km
deep wells

High-Temperature 61F-GT Boiler feed and 50 m
high-heat

environments

Two-Wire 61F-G-R Simplified wiring 1 km
using
resistor-equipped
holders

| Technical Parameters to Confirm

Inter-electrode Voltage: Typically 8V AC for standard models, reducing the risk of
electrical shock and electrode fouling.

Operating Resistance: The threshold resistance at which the unit triggers. Standard
models usually trigger at 0 to 4 kQ, while high-sensitivity models can detect up to
70 kQ or higher.

Response Time: Typically 80 ms for operation and 160 ms for release, ensuring
rapid response to level changes while ignoring momentary splashes.

Contact Rating: Most 61F units provide a 5A, 250V AC resistive load capacity,
sufficient for small solenoids or as a pilot signal for larger motor starters.
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| Installation Guidelines and Best Practices

Proper installation of the floatless level switch 61f is paramount to prevent false
triggering and ensure system longevity. Engineers should follow these practical
considerations:

| Electrode Positioning

In a standard two-point control system (automatic supply or drainage), three
electrodes are required:

El (Short): The upper limit (stop pump for supply, start pump for drainage).
E2 (Medium): The lower limit (start pump for supply, stop pump for drainage).
E3 (Long): The common electrode, which must always be deeper than E2.

The distance between E1 and E2 defines the "dead band" or differential. A larger
distance prevents "short-cycling" of the pump, which can lead to motor burnout.

| Preventing Interference and Turbulence

Separators: If electrodes are longer than 1 meter (approx. 3.3 feet), use ceramic or
plastic separators every 75 cm to 100 cm to prevent the rods from touching due to
liguid movement.

Stilling Wells: In tanks with high turbulence or agitators, install the electrodes
inside a perforated pipe (stilling well) to stabilize the liquid surface around the
probes.

Wiring Separation: Keep the electrode sighal wires separate from high-voltage
power lines (380V/400V) to avoid electromagnetic induction, which can cause the
controller to chatter or fail to release.
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| Metric and Imperial Conversion Reference

For international projects, ensure electrode lengths are specified correctly.
Standard stainless steel rods are often sold in 1-meter increments.

1 meter = 3.28 feet
2 meters = 6.56 feet

5 meters = 16.4 feet

Operational Limitations and Environmental
Considerations

While the floatless level switch 61f is highly versatile, it is not a universal solution.
Engineers must be aware of the following limitations:

1. Non-Conductive Liquids: These switches will not function with oils, fats, or pure
hydrocarbons. For these media, ultrasonic or radar level meters are
recommended.

2. Coating and Scaling: In wastewater or chemical applications, non-conductive
scales (like calcium buildup) or conductive sludge can coat the electrodes. This can
either insulate the probe (preventing detection) or create a conductive bridge
between probes (causing a permanent "on" state). Regular cleaning is required in
these environments.

3. Vapor and Condensation: In high-temperature tanks, heavy condensation on the
electrode holder can create a conductive path between terminals, leading to false
triggers. High-temperature/high-humidity versions with specialized drip-proof
holders should be used.

4. Pressure Constraints: Standard electrode holders are designed for atmospheric
pressure. For pressurized vessels, specialized hermetic holders are required to
prevent leakage through the cable entries.

| Comparison: Floatless vs. Mechanical Float Switches
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m Floatless Level Switch 61F Mechanical Float Switch

Moving Parts None (Electronic) Internal ball and microswitch

Durability High; no mechanical wear Moderate; hinge/cable
fatigue

Maintenance Periodic electrode cleaning Replacement of entire unit

Space Requirement Minimal (thin rods) High (requires float swing
radius)

Liquid Density Independent of density Dependent on buoyancy

| Frequently Asked Questions (FAQ)

Q: Can | cut the electrode rods to a specific length?

A: Yes, stainless steel electrode rods can be cut to any length to match the desired
setpoints. Ensure the ends are deburred after cutting to prevent debris
accumulation.

Q: My pump won't stop even when the water is below the electrodes. What is
wrong?

A: This is often caused by "leakage current." If the electrode wires are very long or
run parallel to power cables, the capacitance in the wires can trick the controller
into thinking the circuit is closed. Use a "Long Distance" (61F-GL) model or ensure
the wiring is properly shielded and separated.

Q: Is the 61F suitable for seawater?

A: Yes, seawater is highly conductive. However, you must use SUS316 or titanium
electrodes to resist chloride corrosion. Standard SUS304 rods will degrade quickly
in marine environments.

Q: How do | test the controller without liquid?

A: You can simulate a high level by using a jumper wire to short the E1 and E3
terminals (and E2 for latched circuits) on the controller base. If the relay clicks and
the indicator lights up, the controller is functioning correctly.
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For complex industrial applications requiring integrated automation, the floatless
level switch 61f remains a cornerstone technology. By eliminating moving parts
and leveraging the conductive properties of the process medium, it provides a
cost-effective and long-lasting solution for point-level control. For more advanced
continuous monitoring or non-contact requirements, exploring the full range of
Level Switches and sensors is recommended to ensure the optimal match for your
specific process conditions.
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