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In the landscape of industrial liquid analysis, the precision of electrolytic
conductivity measurement is a cornerstone for process control, quality assurance,
and equipment safety. The cls21 cleda represents a specific configuration of a
2-pole conductivity sensor designed for medium-range measurements in
applications where reliability and material integrity are non-negotiable. For
engineers and procurement specialists, understanding the technical nuances of
this specific model is essential for ensuring compatibility with existing transmitters
and process environments.

Industrial conductivity sensors like the cls21 cleda are utilized to determine the
ability of a liquid to conduct an electrical current. This measurement is a direct
indicator of the concentration of dissolved ions, such as salts, acids, or bases,
within a solution. As a professional manufacturer of industrial instrumentation,
Welk emphasizes the importance of selecting sensors that align with the chemical
and physical demands of the application, whether in water treatment, chemical
processing, or power generation.

Measurement Principles of 2-Pole Conductivity
Sensors

Before evaluating the specific merits of the cls21 cleda, it is necessary to
understand the underlying physics of conductive measurement. Conductivity is the
reciprocal of electrical resistance. While a standard ohmmeter measures
resistance in a solid conductor, a conductivity sensor measures the conductance of
a liquid volume.

| The Conductive Method

The 2-pole measurement principle involves two electrodes placed at a fixed
distance from each other. An alternating voltage (AC) is applied between these
electrodes. The ions present in the liquid move toward the electrode with the
opposite charge, creating an alternating current. The magnitude of this current is
proportional to the number of free ions in the medium.
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To avoid the effects of electrolysis and polarization—which can lead to
measurement errors—high-frequency AC voltage is used. The sensor electronics
then calculate the conductance (G) based on Ohm’s Law (G =1/ V). However,
conductance depends on the geometry of the sensor. To obtain a standardized
value for conductivity (k), the conductance is multiplied by the cell constant (k).

|Understanding the Cell Constant (k)

The cell constant is defined as the ratio of the distance (L) between the electrodes
to the cross-sectional area (A) of the electrodes (k = L/ A). For the cls21 cle4a,
the cell constant is typically 0.1 cm~1. This specific constant is optimized for
medium-range conductivity, allowing for high sensitivity in fluids ranging from
purified water to process water with moderate ionic loads.

Technical Breakdown of the CLS21 C1E4A
Configuration

The alphanumeric code "C1E4A" denotes a specific set of hardware features and
process connections. Understanding these specifications is vital for integration into
a Main Page of a facility's automation architecture.

| Material Composition and Durability

The cls21 cleda is engineered with materials selected for chemical resistance and
mechanical stability:

- Electrode Material: Typically constructed from stainless steel 1.4435 (AISI
316L). This material is widely used in the pharmaceutical and food industries
due to its corrosion resistance and smooth surface finish.

- Insulator: The electrodes are often embedded in Polyethersulfone (PES), a
high-performance thermoplastic known for its thermal stability and resistance to
aggressive chemicals.

- Process Connection: The "C1" designation usually refers to a G 1" thread,
allowing for straightforward installation into standard pipe tees or tank nozzles.
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| Operating Limits

Performance in industrial environments is dictated by the sensor's ability to
withstand pressure and temperature fluctuations:

- Temperature Range: This sensor configuration is generally rated for
continuous operation up to 150°C (302°F), making it suitable for
sterilization-in-place (SIP) processes.

- Pressure Rating: It can typically handle process pressures up to 16 bar (232
psi) at ambient temperatures, with derating applied as the temperature
increases.

- Measuring Range: Optimized for 0.1 uS/cm to approximately 20 mS/cm.

| Industrial Applications and Suitability

The cls21 cleda is a versatile instrument, but its 2-pole design makes it
particularly effective in specific industrial niches where high-accuracy,
low-to-medium conductivity measurement is required.

| Water Treatment and Boiler Feedwater

In power plants and industrial boiler systems, the purity of feedwater is critical to
prevent scaling and corrosion. The cls21 cleda is frequently used to monitor the
conductivity of condensate and demineralized water. A rise in conductivity in these
streams often indicates a leak in the heat exchanger or the exhaustion of an ion
exchange resin bed.

|Reverse Osmosis (RO) Systems

RO systems rely on conductivity monitoring to verify the rejection rate of the
membranes. By measuring the conductivity of the permeate (the purified water),
operators can ensure the system is meeting the required water quality standards
for industrial use.
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| Phase Separation and Rinse Water Monitoring

In chemical processing, conductivity sensors help detect the interface between
different fluids or determine when a rinse cycle has sufficiently removed cleaning
agents. While 4-pole sensors are often preferred for highly concentrated
chemicals, the 2-pole cls21 cleda is an excellent, cost-effective choice for
monitoring the final stages of rinsing where ion concentrations are lower.

| Selection Criteria for Conductivity Sensors

When evaluating whether the cls21 cleda is the correct choice for a project,
engineers should compare it against alternative technologies such as 4-pole or
inductive (toroidal) sensors.

2-Pole (e.g., 4-Pole Inductive
CLS21) (Toroidal)

Measuring Range Low to Medium (0.1 Wide (10 pS - 500 High (100 uS - 2000
uS - 20 mS) mS) mS)

Sensitivity High in low ranges Moderate Low in high-purity

water

Fouling Resistance Low Moderate High (Non-contact)

Typical Application Pure water, RO Chemical Wastewater, Acids,
permeate concentration Alkalis

Cost Economical Moderate High

| Key Evaluation Factors
1. Chemical Compatibility: Ensure the 316L stainless steel and PES are compatible

with the process fluid. For example, highly acidic environments may require
Hastelloy or tantalum electrodes.
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2. Temperature Compensation: Conductivity is highly dependent on temperature
(typically increasing by about 2% per °C). The cls21 cleda usually includes an
integrated temperature sensor (such as a Pt100 or NTC) to allow the transmitter to
provide a temperature-compensated reading.

3. Cable Management: The "4" in the configuration code often specifies the cable
length or connection type (e.g., a fixed 5m cable). Ensure the cable run to the
transmitter does not exceed the manufacturer's recommendations to avoid signal
interference.

| Installation and Maintenance Considerations

Proper installation is paramount to the longevity and accuracy of the cls21 cleda.
Because it is a conductive sensor, the physical relationship between the electrodes
and the fluid must remain constant.

| Installation Best Practices

- Orientation: The sensor should be installed in a position where the measuring
electrodes are always fully immersed in the liquid. Avoid top-mounting in
horizontal pipes where air pockets may form.

- Flow Direction: In piping, the sensor should ideally be installed in an elbow or a
vertical pipe with upward flow to ensure the measuring cell is continuously
flushed and free of bubbles.

- Wall Clearance: To maintain the accuracy of the cell constant, ensure there is
sufficient clearance between the sensor electrodes and the pipe walls. Proximity
to metallic walls can distort the electric field, leading to inaccurate readings.

| Maintenance and Calibration

While the cls21 cleda has no moving parts, it is susceptible to fouling. Coatings of
oil, biological growth, or mineral scale will increase the measured resistance,
resulting in a lower-than-actual conductivity reading.
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- Cleaning: Regular cleaning with appropriate solvents or mild acids is
necessary. Mechanical scrubbing should be avoided or done very gently with
non-abrasive materials to prevent changing the surface area of the electrodes.

- Calibration: Periodic calibration using standard solutions of known conductivity
is required. It is important to perform calibration at temperatures as close to the
process temperature as possible, or to use a transmitter with robust
temperature compensation algorithms.

| Limitations and Common Risks

Despite its reliability, the cls21 cleda is not a universal solution. Project managers
should be aware of the following limitations:

- Polarization: At higher conductivity levels (above 20 mS/cm), the 2-pole design
can suffer from polarization, where a layer of ions forms at the electrode
surface, creating an additional resistance that the sensor cannot distinguish
from the fluid's resistance.

- Cable Interference: Because the raw signal from an analog conductivity sensor
is a low-level AC current, it is highly susceptible to electromagnetic interference

(EMI). Using shielded cables and avoiding proximity to high-voltage power lines
is essential.

- Coating/Fouling: In wastewater or processes with high solids content, the
electrodes can become coated quickly. In such cases, an inductive sensor,
which has no exposed electrodes, would be a more reliable choice.

|Frequent|y Asked Questions (FAQs)

Q: Can the cls21 cleda be used in ultra-pure water (UPW) applications?

A: While it has a cell constant of 0.1 cm~2, which is sensitive, UPW applications
often require a cell constant of 0.01 cm~! for maximum precision. The cls21 is
better suited for "pure" water rather than "ultra-pure" water.

Q: What is the significance of the 1.4435 stainless steel?
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A: 1.4435 is a low-carbon version of 316 stainless steel with a slightly higher
molybdenum content, offering better resistance to pitting and intergranular
corrosion compared to standard 316.

Q: How do | know if my sensor is failing?

A: Common signs of failure include erratic readings, a "drift" in measurement that
cannot be corrected by calibration, or a complete lack of response to changes in
fluid concentration. This is often due to moisture ingress in the cable connection or
a cracked insulator.

| Conclusion

The cls21 cleda is a robust and precise instrument for medium-range conductivity
measurement, offering a balance of performance and cost-effectiveness. By
understanding its technical specifications—from the 2-pole measurement principle
to its specific material construction—industrial operators can ensure they are
deploying the right tool for their specific process needs.

For those managing complex industrial automation projects, integrating reliable
level and analytical sensors is a critical step. Welk provides a comprehensive
range of solutions, including radar level meters and ultrasonic sensors, designed to
work in tandem with analytical probes to provide a complete picture of process
health. Before proceeding with a purchase or installation, it is recommended to
confirm the chemical compatibility of the 316L/PES materials with your specific
process media and to verify that the 20 mS/cm limit meets your maximum
expected concentration levels.
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