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Level Switch RF Admittance

A practical guide to level switch rf admittance, covering the reader intent, the
relationship to level switch rf admittance, 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, point-level detection is a critical function for
preventing tank overflows, protecting pumps from dry running, and managing
inventory. Among the various technologies available, the level switch rf
admittance has emerged as one of the most versatile and reliable solutions,
particularly in challenging environments where material buildup or coating is a
concern. This technology represents an evolution of traditional capacitance-based
measurement, incorporating advanced electronic circuitry to overcome the
limitations that often plague simpler sensors.

For engineers and plant operators, understanding the underlying physics of RF
admittance is essential for selecting the correct instrument. As a professional
manufacturer, Welk provides a range of Level Switches designed to handle the
rigors of chemical processing, water treatment, and bulk solids handling. This
guide details the principles, selection criteria, and installation best practices for RF
admittance technology.

| Measurement Principles of RF Admittance

To understand RF admittance, one must first understand its predecessor:
capacitance. A standard capacitance level switch treats the probe and the vessel
wall as two plates of a capacitor. When the process material displaces air between
these plates, the capacitance changes. However, if a sticky material coats the
probe, the sensor often remains in an "alarm" state even after the level has
dropped, because the coating itself creates a capacitive path to the wall.

| The Concept of Admittance

RF (Radio Frequency) admittance technology solves this by measuring
"admittance," which is the reciprocal of electrical impedance. In a mathematical
sense, admittance ($Y$) is a complex quantity consisting of two components:
conductance ($G$) and capacitive reactance ($B$).

$$Y = G + B$S
Where:

$G$ (Conductance): Represents the resistive component, often associated with the
material's ability to conduct current (the "leakage" through a coating).
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$B$ (Susceptance/Capacitance): Represents the reactive component, which
changes based on the presence or absence of the bulk material.

By operating at a high radio frequency (typically between 100 kHz and 1 MHz), the
electronics can analyze both the magnitude and the phase angle of the returned
signal. This allows the processor to distinguish between the signal generated by a
thick coating on the probe and the signal generated by actual immersion in the
process media.

|The Driven Shield (Guard) Technology

The most significant hardware advancement in a level switch rf admittance is the
inclusion of a "guard" or "shield" element. The probe is not a single conductor; it
consists of a sensing tip and a guard section, separated by an insulator.

The electronics drive both the sensing tip and the guard section with the exact
same RF voltage and frequency. Because there is no potential difference (voltage
drop) between the sensing tip and the guard, no current can flow between them.
When material coats the probe, the current that would normally leak from the
sensing tip through the coating to the vessel wall is blocked by the guard. The
current from the guard section handles the "leakage" to the wall, while the sensing
tip only reacts to the change in admittance caused by the bulk material
surrounding it. This effectively "ignhores" the buildup on the probe.

| Key Advantages in Industrial Applications

The primary reason for specifying an RF admittance switch over other technologies
is its immunity to environmental and media-related interference.

1. Coating Rejection: As described above, the guard circuit allows the sensor to
function accurately in viscous liquids, slurries, and powders that tend to stick to the
probe.

2. Versatility: These switches can be used for both conductive and non-conductive
materials, as well as for liquid-liquid interface detection (e.g., oil and water).
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3. No Moving Parts: Unlike float switches or vibrating forks, RF admittance probes
are solid-state. This reduces mechanical wear and increases the lifespan in
abrasive or high-vibration environments.

4. High Temperature and Pressure: Since the sensing element is a metal rod or
cable insulated with materials like PTFE or PEEK, it can withstand extreme process
conditions that would damage ultrasonic or optical sensors.

| Selection Criteria for RF Admittance Level Switches

Selecting the right level switch rf admittance requires a thorough analysis of the
process media and the vessel geometry. Engineers should use the following
criteria to evaluate potential instruments.

| Media Characteristics

Dielectric Constant ($sr$): While RF admittance is sensitive, materials with
extremely low dielectric constants (e.g., certain dry powders or hydrocarbons with
$er < 1.5%) require high-sensitivity electronics. Most Welk RF admittance switches
are designed to detect materials with $er$ as low as 1.2.

Conductivity: If the material is highly conductive (like water or acids), the
admittance change is very sharp. For non-conductive materials (like oils), the
device relies more heavily on the capacitive component.

Viscosity and Stickiness: If the material is prone to bridging or heavy coating, a
longer guard section is required to ensure the sensing tip is clear of the vessel
mounting nozzle.

| Physical Constraints

Probe Length: For high-level alarms, a short rod probe (100 mm to 500 mm / 4" to
20") is typical. For low-level alarms in deep tanks, a flexible cable probe (up to 20
meters / 65 ft) may be necessary.

Mounting Type: Options include NPT/BSP threads or various flange sizes. In
sanitary applications, Tri-Clamp fittings are used.
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Vessel Material: If the tank is non-metallic (e.g., plastic or fiberglass), a reference
ground rod or a concentric shield probe must be used, as there is no metal wall to
act as the second plate of the "capacitor.”

| Comparison Table: Level Switch Technologies

RF Admittance Vibrating Fork Ultrasonic
(Point)

Buildup Excellent Moderate Poor Poor

Immunity

Moving Parts None Vibration only None Yes

Max Up to 450°C Up to 150°C Up to 90°C Up to 200°C

Temperature (842°F) (302°F) (194°F) (392°F)

Max Pressure Up to 100 bar Up to 40 bar Low Up to 30 bar
(1450 PSI) (580 PSI) (435 PSI)

Media Type Liquid, Solid, Liquid or Solid Liquid Liquid only
Slurry

Maintenance Low Low Moderate High

| Installation Considerations

Proper installation is paramount to the performance of a level switch rf admittance.
Even the most advanced guard circuit cannot compensate for a poorly placed
sensor.

1. Avoid the Fill Stream: The probe should never be installed directly in the path of
the incoming material. The force of the material can damage the probe, and the
constant "splashing" will cause false alarms.

2. Nozzle Length vs. Guard Length: The guard section of the probe must extend at
least 50 mm (2 inches) past the inner wall of the vessel. If the probe is mounted in
a long nozzle, and the guard ends inside that nozzle, material can bridge between
the sensing tip and the nozzle wall, causing a false trigger.
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3. Grounding: For the RF circuit to complete, there must be a low-impedance path
to ground. In metal tanks, ensuring the process connection is metal-to-metal (using
conductive thread sealant if necessary) is usually sufficient. In lined or plastic
tanks, a ground wire must be connected to a dedicated ground rod or a grounding
probe.

4. Side vs. Top Mounting:

Side Mounting: The probe should be angled slightly downward (approx. 10-20
degrees) to allow liquid to drain off the sensing element.

Top Mounting: Ensure the probe is far enough from the wall to avoid interference
but not so close to an agitator that it might be struck.

| Limitations and Application Constraints

While highly robust, RF admittance technology is not a universal solution for every
scenario.

Varying Dielectric Constants: If a tank is used for multiple different products with
widely varying dielectric constants, the switch may require recalibration between
batches. However, modern digital switches often have a wide enough range to
handle minor variations.

Heavy Agitation: In tanks with high-speed mixers, the physical lateral force on a
long rod probe can cause bending or fatigue. In these cases, a reinforced probe or
a stilling well may be required.

Granular Size: For bulk solids, if the particle size is very large (e.g., large rocks),
the "void space" between particles can lead to inconsistent admittance readings.
RF admittance is best suited for powders, grains, and small aggregates.

| Maintenance and Troubleshooting

Because they have no moving parts, Welk RF admittance switches require minimal
maintenance. However, periodic checks are recommended:
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Visual Inspection: Check the probe insulation (PTFE/PEEK) for signs of abrasion or
chemical attack. If the insulation is breached, the sensor will short-circuit to the
process media.

Calibration Check: Most units feature a "test" button or a magnetic bridge that
simulates a high-level condition to verify the relay or transistor output is
functioning.

Troubleshooting False Alarms: If the switch indicates "full" when the tank is empty,
check for bridging in the mounting nozzle. Ensure the guard section extends into
the tank. If the switch fails to detect the material, check the sensitivity settings
(usually a potentiometer or digital menu) and verify the grounding.

|Frequent|y Asked Questions (FAQs)

Q: Can RF admittance switches be used in hazardous areas?

A: Yes. Most industrial models are available with Intrinsically Safe (IS) or
Explosion-Proof (XP) ratings, making them suitable for use in Class I, Div 1 or ATEX
Zone 0/1 environments.

Q: How does the technology handle foam?

A: This depends on the foam's density and conductivity. RF admittance can often
be tuned to either ignore light, dry foam or detect heavy, wet foam, depending on
the application requirements. This is a significant advantage over ultrasonic
sensors, which are often baffled by foam.

Q: Is it possible to cut the probe to length in the field?

A: Only specific models are field-cuttable. Cable probes are generally easier to
shorten than rod probes. However, cutting a probe often requires recalibration and
may void the factory seal on the guard section, so it is best to specify the required
length at the time of order.

For more information on specific models and technical support for your application,
visit our comprehensive range of Level Switches.

Welk Reference Guide 7



