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A practical guide to freecl, covering the reader intent, the relationship to freecl,

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 realm of industrial water treatment and chemical processing, the term
"freecl"—often used as a technical shorthand for free chlorine levels or the free
clearance required for instrumentation—represents a critical intersection between
chemical monitoring and physical level measurement. For process engineers and
plant managers, understanding how the chemical environment, specifically the
presence of oxidative agents like free chlorine, interacts with level sensing
technology is essential for ensuring long-term reliability and accuracy.

Level measurement in tanks containing chlorinated water or chemical additives
requires a nuanced approach. The corrosive nature of these environments can
degrade standard sensor materials, while the physical layout of the vessel
necessitates a strict adherence to "free clearance" zones to prevent signal
interference. This guide explores the principles of level measurement in these
specific contexts, providing a roadmap for selecting and installing the most
effective instrumentation from the Main Page of industrial solution providers.

Understanding the Impact of Free Chlorine in Level
Measurement Applications

Free chlorine (freecl) is a common disinfectant used in municipal water treatment,
cooling towers, and food processing. It exists in water as hypochlorous acid (HOCI)
and hypochlorite ions (OCIl-). While effective for sterilization, these compounds are
highly oxidative. When selecting a level meter for a tank containing free chlorine,
the primary concern is material compatibility.

Standard stainless steel (304 or 316L) may suffer from pitting or stress corrosion
cracking over time if exposed to high concentrations of chlorine vapors.
Consequently, non-contact measurement methods or specialized wetted materials
like PTFE (Polytetrafluoroethylene) or PVDF (Polyvinylidene fluoride) are preferred.

Beyond the chemical aspect, the concept of "freecl" or free clearance is vital for
non-contact sensors such as radar and ultrasonic meters. These devices emit a
signal that must travel to the liquid surface and back without hitting internal
obstructions like ladders, agitators, or inlet pipes. Ensuring a clear "signal path" is
as important as the chemical resistance of the sensor itself.
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Measurement Principles for Level Monitoring in
Chemical Environments

To choose the right instrument, one must first understand the underlying physics
of the most common level measurement technologies used in the industry.

|Radar Level Measurement (Time of Flight)

Radar level meters, particularly those operating at 26GHz or 80GHz, emit
high-frequency electromagnetic pulses. These pulses travel at the speed of light,
reflect off the liquid surface, and return to the sensor. The device calculates the
distance based on the time of flight.

Radar is highly effective for chlorinated environments because it is non-contact.
The sensor can be mounted behind a PTFE flange protector, completely isolating
the electronic components from corrosive chlorine vapors. Furthermore, radar is
unaffected by changes in gas composition, temperature, or pressure within the
tank.

| Ultrasonic Level Measurement

Ultrasonic sensors function similarly to radar but use mechanical sound waves
instead of electromagnetic waves. A transducer emits an ultrasonic pulse that
bounces off the liquid surface. The time taken for the echo to return is proportional
to the distance.

While cost-effective, ultrasonic sensors are sensitive to the vapor space
environment. High concentrations of chemical vapors can change the speed of
sound, potentially leading to measurement errors if temperature compensation is
not accurately applied. However, for many open-channel water treatment
applications where freecl levels are stabilized, ultrasonic sensors remain a primary
choice.
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| Hydrostatic Level Measurement

Hydrostatic transmitters measure the pressure exerted by the liquid column. This
pressure is directly proportional to the liquid's height and density (P = pgh). In
chemical tanks, the transmitter is either submerged or mounted to the bottom of
the tank. For applications involving free chlorine, the diaphragm material must be
carefully selected—often utilizing Tantalum or Ceramic—to prevent oxidative
degradation.

Selecting the Right Level Meter: A Technical
Comparison

When evaluating technology for a project involving chlorinated water or chemical
storage, engineers should consult the following selection criteria based on the
specific needs of the application.

Measurement Ideal Media Chemical Best Use Case

Technology

Type

Resistance
(Freecl)

Radar (80GHz)

Non-contact

Corrosive

Excellent (with

Narrow tanks

liquids, acids PTFE/PVDF) with internal
obstructions
Ultrasonic Non-contact Water, Good (with Open sumps
wastewater PVDF housing) and
atmospheric
tanks
Hydrostatic Contact Clear liquids, Variable Deep wells and
oils (Diaphragm vented storage
dependent) tanks
Magnetic Gauge Contact/Visual High-pressure Excellent Boiler drums
chemicals (Chamber and hazardous
isolated) chemical
storage
Level Switch Point Level High/Low High (Tuning Overfill
alarms fork/Float) protection and

pump control
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For a comprehensive review of these technologies and to find specific models
suited for your infrastructure, you can explore the Main Page of Welk's product
catalog.

Installation Considerations and Free Clearance
Requirements

Regardless of the technology chosen, the physical installation determines the
ultimate accuracy of the system. This is where the "freecl" or free clearance
principle becomes operational.

| Beam Angle and Obstructions

Every non-contact sensor has a beam angle. For an ultrasonic sensor, this might be
10° to 12°, while a high-frequency radar might have a beam angle as narrow as 3°.
The "free clearance" zone is the conical space required for the signal to expand
without hitting the tank wall or internal structures. If a radar beam hits a ladder, it
creates a "false echo," which the software must then be programmed to ignore
(false echo suppression).

| Mounting Position

1. Avoid the Center: Do not mount sensors in the exact center of a circular tank, as
this can lead to multiple reflections from the tank walls focusing back on the
sensor.

2. Inlet Proximity: Ensure the sensor is not placed directly above the liquid inlet.
Turbulent surfaces or falling liquid can scatter the signal, leading to erratic
readings.

3. Nozzle Height: The mounting nozzle should be as short as possible. If the nozzle
is too long, the signal may reflect off the inside of the pipe before reaching the
tank, creating a "dead zone" at the top of the measurement range.



Freecl

| Metric Standards for Installation

In international engineering, metric units are standard. For instance, a typical
radar sensor might have a blocking distance (dead zone) of 0.1 meters (approx. 4
inches). Engineers must ensure the maximum liquid level never reaches within this
0.1m range of the sensor face to maintain reliable data.

| Material Compatibility and Maintenance Guidelines

In environments with high free chlorine concentrations, maintenance schedules
must be strictly followed. Even "maintenance-free" non-contact sensors require
periodic inspection.

1. Vapor Condensation: In closed tanks, chlorine vapors can condense on the
sensor face. While radar can typically see through thin films of condensation,
heavy buildup can attenuate the signal. Sensors with a convex (drip-off) lens
design are preferred to mitigate this.

2. Diaphragm Inspection: For hydrostatic sensors, the sensing diaphragm should
be inspected every 6 to 12 months for signs of discoloration or pitting. If the
diaphragm is compromised, the internal fill fluid (usually silicone oil) can leak into
the process, and the sensor will fail.

3. Housing Integrity: Ensure the cable glands and housing seals are made of Viton
or EPDM, which offer better resistance to oxidative gases than standard NBR
(Nitrile) rubber.

| Limitations of Common Technologies

No single technology is a universal solution. Understanding the limitations helps in
avoiding costly project delays.

Radar Limitations: While highly accurate, radar can struggle with liquids that have
a very low dielectric constant (er < 1.4), such as certain pure hydrocarbons,
though most water-based chlorinated solutions have a high dielectric constant and
are easily measured.
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Ultrasonic Limitations: These sensors cannot be used in vacuum or high-pressure
environments (typically limited to 0.3 MPa / 3 bar). They are also unsuitable for
tanks with heavy foam, as the foam absorbs the sound waves rather than
reflecting them.

Hydrostatic Limitations: These are sensitive to changes in liquid density. If the
concentration of chemicals in the water changes significantly, the density changes,
and the level reading will drift unless recalibrated.

|Frequent|y Asked Questions (FAQs)

Q: How does free chlorine affect the lifespan of a level sensor?

A: If the wetted parts are made of standard stainless steel, free chlorine can cause
failure within months due to corrosion. However, using PVDF or PTFE-coated
sensors can extend the lifespan to 10 years or more in the same environment.

Q: What is the minimum free clearance required for a radar level meter?

A: This depends on the beam angle and the distance to the target. For an 80GHz
radar with a 3° beam angle, the clearance required at a depth of 10 meters is only
about 0.5 meters in diameter. An ultrasonic sensor with a 10° beam angle would
require nearly 1.7 meters of clearance at the same depth.

Q: Can | use a hydrostatic transmitter in a sealed tank with chlorine gas?

A: Yes, but you must use a differential pressure (DP) transmitter or a dual-sensor
system. A single hydrostatic sensor cannot distinguish between the pressure of the
liguid and the pressure of the gas blanket above it.

Q: Is radar better than ultrasonic for water treatment?

A: Generally, radar is becoming the industry standard due to its higher accuracy
and immunity to vapor and temperature fluctuations. However, ultrasonic remains
a viable, cost-effective choice for simple, atmospheric water storage applications.
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For technical specifications and to compare specific models for your next project,
refer to the Main Page for detailed product documentation and application support.
Ensuring the right balance between chemical compatibility (freecl resistance) and
physical clearance is the key to a successful level measurement installation.



