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In the field of industrial process automation, the ability to maintain sensors without
interrupting the flow of production is a critical factor in operational efficiency. The
Cleanfit CUA451 is a specialized retractable assembly designed specifically for the
immersion of turbidity and suspended solids sensors into tanks, pipes, or open
channels. By allowing for the insertion and withdrawal of sensors during active
process cycles, this assembly addresses the primary challenges of sensor fouling
and maintenance in demanding environments such as wastewater treatment,
chemical processing, and industrial water management.

While level measurement instruments, such as those found on our Main Page,
provide essential data regarding the volume and height of media, analytical
assemblies like the Cleanfit CUA451 ensure that the quality and composition of
that media are monitored accurately. This article provides an in-depth technical
guide to the CUA451, its operational principles, and its integration into broader
industrial monitoring systems.

| Measurement Principles and Assembly Function

The Cleanfit CUA451 operates on the principle of a retractable immersion pipe. In
many industrial processes, sensors are exposed to high concentrations of solids,
fats, or corrosive chemicals that can quickly coat the sensing face, leading to
measurement drift or total failure. Traditionally, cleaning these sensors required a
complete process shutdown or the manual removal of the sensor from a
pressurized or hazardous environment.

| The Retractable Mechanism

The core function of the CUA451 is its ability to move the sensor between two
distinct positions:

1. Process Position: The sensor is fully extended into the medium, performing
real-time measurements.

2. Service Position: The sensor is retracted into a cleaning chamber within the
assembly. In this position, the sensor is mechanically isolated from the process
medium, allowing it to be rinsed, cleaned, or calibrated without any leakage from
the tank or pipe.
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This isolation is typically achieved through a combination of robust seals and, in
certain configurations, a ball valve mechanism that provides a secondary layer of
process containment. The assembly ensures that even under pressure, the sensor
can be safely withdrawn for inspection.

| Technical Specifications and Material Selection

Selecting the right configuration for a Cleanfit CUA451 requires a thorough
understanding of the process conditions. The assembly is engineered to withstand
various chemical and physical stresses, but its performance is dependent on the
materials chosen for the wetted parts.

| Material Options

Stainless Steel (1.4404 / AlSI 316L): This is the standard choice for most water and
wastewater applications. It offers excellent mechanical strength and resistance to
general corrosion.

Alloy C22: For highly aggressive chemical environments where standard stainless
steel may succumb to pitting or stress corrosion cracking, Alloy C22 provides
superior resistance.

Sealing Materials: The choice of O-rings is vital for preventing leaks. Common
options include EPDM (Ethylene Propylene Diene Monomer) for general water
applications and Viton (FKM) for processes involving oils or specific chemicals.

| Pressure and Temperature Ratings

The CUA451 is designed to operate under significant process pressure. Standard
versions can typically handle up to 10 bar (145 psi) at ambient temperatures.
However, as the process temperature increases, the maximum allowable pressure
decreases. It is essential to consult the pressure-temperature curve provided in the
technical documentation to ensure the assembly remains within its safe operating
envelope.
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Immersion Depth 36 mm or 70 mm (typical stroke lengths)
Max. Pressure 10 bar (145 psi) at 20°C

Max. Temperature 80°C (176°F) for most configurations
Process Connections Flanges (DN50, DN80Q), Weld-in nozzles, or

NPT threads

Compatible Sensors Turbimax CUS51D, CUS52D, and similar
40mm sensors

| Comparing Manual and Pneumatic Actuation

The Cleanfit CUA451 is available in two primary versions based on how the sensor
is moved: manual and pneumatic. The choice between these two depends on the
level of automation required and the frequency of maintenance.

| Manual Operation

The manual version is equipped with a hand lever or a screw-in mechanism. It is
ideal for applications where sensor cleaning is only required occasionally (e.g.,
once a month) or where compressed air is not readily available. Manual
assemblies are cost-effective and simple to install, but they require physical
operator intervention for every service cycle.

| Pneumatic Operation

For facilities aiming for high levels of automation, the pneumatic version is the
preferred choice. By connecting the assembly to a compressed air supply and a
control unit (such as a Liquiline transmitter), the cleaning cycle can be fully
automated. The system can be programmed to retract the sensor, trigger a water
rinse or chemical cleaning agent, and then return the sensor to the process at set
intervals. This significantly reduces labor costs and ensures the sensor remains
clean, providing more reliable data for process control.
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| Installation Considerations and Best Practices

Proper installation of the Cleanfit CUA451 is paramount to its longevity and the
accuracy of the sensors it houses. Because this assembly is often used in
conjunction with level measurement systems, its placement must be carefully
coordinated with other tank internals.

| Positioning and Orientation

Flow Direction: When installing in a pipe, the sensor should be oriented so that the
sensing face is perpendicular to the flow or slightly angled to encourage
self-cleaning. The CUA451 should be installed in a location where the pipe is
always full of liquid to avoid air interference.

Avoidance of Obstructions: Ensure that the retractable pipe has enough clearance
to fully extend without hitting baffles, agitators, or the tank wall. This is particularly
important in tanks where radar or ultrasonic level sensors are also installed, as the
assembly must not interfere with the level meter's signal path.

Mounting Angle: While the assembly can be mounted vertically, a 45-degree angle
is often recommended in wastewater applications to prevent the accumulation of
solids around the entry point.

| Rinse Connections
The CUA451 features dedicated rinse ports (usually G 1/8 or G 1/4 threads). These
should be connected to a clean water supply or a cleaning solution. A check valve

should always be installed on the rinse line to prevent process medium from
backing up into the cleaning system in the event of a seal failure.
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| Integration with Level Measurement Systems

In industrial automation, level measurement and analytical measurement are
complementary. While a hydrostatic level transmitter or a radar level meter
monitors the quantity of the liquid, the sensors within the Cleanfit CUA451 monitor
the quality.

For example, in a sedimentation tank at a wastewater plant, a level sensor
monitors the overall water level to prevent overflow, while a CUA451-housed
turbidity sensor monitors the sludge blanket level or the clarity of the effluent.
Integrating these measurements into a single PLC (Programmable Logic Controller)
or DCS (Distributed Control System) allows for sophisticated process optimization.
Engineers looking for comprehensive solutions for tank monitoring can explore
various level measurement technologies to find the right pairing for their analytical
assemblies.

| Maintenance and Reliability

Even a retractable assembly requires its own maintenance schedule. The moving
parts and seals of the CUA451 are subject to wear over time.

1. Seal Replacement: The internal O-rings should be inspected and replaced
annually or semi-annually, depending on the aggressiveness of the process. A
failure in the internal seals can lead to process leakage into the cleaning chamber.

2. Lubrication: For manual versions, the moving shafts should be kept clean and
lightly lubricated with a process-compatible grease to ensure smooth operation.

3. Sensor Inspection: Even with automated cleaning, the sensor should be
periodically removed for a manual "deep clean" and a secondary calibration check
against a laboratory standard.

| Limitations and Practical Constraints

While the Cleanfit CUA451 is a robust tool, it is not suitable for every application.
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High Solids Content: In extremely thick sludges (above 5-10% solids), the
retractable pipe may encounter significant resistance, potentially bending the shaft
if not properly specified.

High Pressure: While rated for 10 bar, retracting a sensor under high pressure
requires significant force. In these cases, pneumatic versions with high-torque
actuators are mandatory for safety.

Space Requirements: The assembly requires significant external clearance (the
"stroke length" plus the length of the sensor and cable) behind the mounting point
to allow for full retraction.

| Frequently Asked Questions (FAQ)

Q: Can the Cleanfit CUA451 be used with any sensor?

A: It is specifically designed for sensors with a 40mm diameter and a specific
immersion length, such as the Turbimax series. Using it with non-standard sensors
may require custom adapters and could compromise the seal integrity.

Q: What happens if the compressed air supply fails on a pneumatic version?

A: Most pneumatic CUA451 assemblies are designed with a fail-safe mechanism
(often a spring return) that either keeps the sensor in its current position or moves
it to a pre-defined safety position. It is important to verify the fail-safe
configuration during the ordering process.

Q: Is it possible to change the seals without removing the assembly from the tank?

A: Yes, one of the primary advantages of the retractable design is that the internal
service components can often be accessed while the assembly remains bolted to
the process, provided the process is not under extreme pressure and the isolation
valve (if present) is closed.

Q: How do | prevent the rinse water from contaminating my process?
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A: The assembly is designed so that the rinse chamber is only open to the sensor
when it is in the retracted position. When the sensor is in the process position, the
rinse chamber is mechanically sealed off. However, using a compatible rinse fluid
(such as treated process water) is always a best practice.

By implementing the Cleanfit CUA451 alongside reliable level measurement
instruments, industrial operators can achieve a higher degree of process
transparency and significantly reduce the maintenance overhead associated with
liguid analysis. For further information on selecting the right instrumentation for
your specific application, please refer to the technical resources available on our
Main Page.
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