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In the realm of industrial process automation, the accuracy of liquid analysis is as
critical as the precision of level measurement. The Flowfit CYA27 represents a
modular flow assembly designed specifically for the mounting of sensors in bypass
lines. It serves as the interface between the process fluid and the analytical
instruments, such as pH, ORP, conductivity, and dissolved oxygen sensors. By
providing a controlled environment for these sensors, the Flowfit CYA27 ensures
that measurements are representative of the process conditions while protecting
sensitive equipment from hydraulic shocks and debris.

For engineers and plant operators, choosing the right flow assembly is a
prerequisite for reliable data. This guide explores the technical foundations of the
Flowfit CYA27, its selection criteria, and how it integrates into broader process
control architectures, including those utilizing advanced Main Page instruments for
comprehensive tank and vessel management.

| Core Measurement Principles and Functionality

The Flowfit CYA27 is not a sensor itself but a specialized housing that facilitates the
measurement process. Its primary function is to divert a portion of the process
medium from the main pipeline into a bypass where the sensors are located. This
"sampling" approach is governed by several fluid dynamic principles.

| Representative Sampling

To achieve an accurate reading, the fluid within the assembly must be constantly
refreshed. The Flowfit CYA27 is designed to minimize "dead zones" where stagnant
liquid could lead to delayed or incorrect readings. The internal geometry is
optimized to ensure that the flow velocity across the sensor tip is sufficient to
prevent the buildup of biofilms or sediment, a process often referred to as
self-cleaning.

Welk Reference Guide 2



WELK REFERENCE GUIDE Flowfit Cya27

| Pressure and Flow Regulation

Analytical sensors are often delicate. Direct insertion into high-velocity main lines
can lead to mechanical failure or excessive noise in the signal. The Flowfit CYA27
allows for the installation of flow regulators and needle valves. By controlling the
flow rate—typically between 30 and 120 liters per hour (0.13 to 0.53 gallons per
minute)—the assembly protects the sensor membrane while maintaining the
response time required for process control.

| Temperature Stabilization

In many chemical processes, the main line temperature may fluctuate rapidly. The
bypass arrangement provides a slight thermal buffering effect. Furthermore, the
modular nature of the CYA27 allows for the integration of temperature sensors,
ensuring that pH or conductivity measurements are temperature-compensated in
real-time.

| Technical Specifications and Material Selection

The durability of a flow assembly depends entirely on its material compatibility
with the process medium. The Flowfit CYA27 is available in various materials to
suit different industrial environments, from municipal water treatment to
aggressive chemical processing.

| Material Options

1. PVC (Polyvinyl Chloride): Suitable for water treatment, swimming pools, and
non-aggressive chemicals. It is cost-effective and resistant to most salts and dilute
acids.

2. PVDF (Polyvinylidene Fluoride): Used for high-purity water and aggressive
chemical applications. It offers superior resistance to halogens (like chlorine and
bromine) and can withstand higher temperatures than PVC.
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3. Stainless Steel (1.4404 / 316L): Reserved for high-pressure applications or
industries requiring metallic housings for mechanical robustness. This material is
standard in food and beverage or pharmaceutical bypass lines where steam
sterilization (SIP) might be required.

| Pressure and Temperature Ratings

The operating limits of the Flowfit CYA27 are defined by the material and the
connection type. Below is a general reference table for standard configurations:

m Max Temperature (°C / °F) Max Pressure at 20°C (bar
/ psi)

PVC 50/122 6/87
PVDF 90/194 8/116
Stainless Steel 130/ 266 16 /232

Note: Pressure ratings decrease as operating temperatures increase. Always
consult the specific pressure-temperature curve for the selected material.

Practical Selection Criteria for Industrial
Applications

Selecting the correct Flowfit CYA27 configuration requires a detailed understanding
of the process parameters. Engineering teams should evaluate the following
factors before procurement:

| Chemical Compatibility

The pH value and the presence of oxidizing agents are the primary drivers for
material selection. For example, in a cooling water circuit where chlorine is used
as a biocide, PVDF is preferred over PVC to prevent long-term degradation of the
assembly body. If the process involves organic solvents, stainless steel is often the
only viable option.
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| Number of Measuring Points

The modular design of the CYA27 allows for multiple sensor slots. A standard
assembly might house a pH sensor, an ORP sensor, and a temperature probe
simultaneously. Determining the number of parameters needed at a single
sampling point reduces the footprint of the bypass system and simplifies piping.

| Connection Types

The assembly must integrate seamlessly into existing piping. Common connection
options include:

Threaded G 1/2" or NPT 1/2": For small-bore bypass lines.
Glue or Weld Sockets: For permanent installation in plastic piping systems.

Flange Connections (DN20/DN25): For heavy-duty industrial applications where
ease of removal for maintenance is required.

| Installation Guidelines and Best Practices

Proper installation of the Flowfit CYA27 is essential to ensure measurement
integrity and to prevent mechanical failure of the sensors.

| Orientation and Positioning

The assembly should always be installed vertically. The inlet should be at the
bottom and the outlet at the top. This configuration ensures that the measuring
chamber remains completely filled with liquid, even if the flow rate drops. It also
allows air bubbles to escape through the top, preventing "air lock" which can cause
erratic sensor readings.
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| Bypass Configuration

A typical bypass installation includes:

1. Isolation Valves: Located at the take-off and return points of the main line to
allow for maintenance without shutting down the process.

2. Fine Filter: If the process medium contains suspended solids larger than 500 um,
a filter should be installed upstream of the CYA27 to prevent clogging.

3. Flow Monitor: A rotameter or an inductive flow switch should be placed after the
assembly to verify that the required flow rate is maintained.

| Piping Considerations

To ensure a steady flow, the bypass line should be as short as possible. Use 12 mm
or 16 mm (approx. 1/2" to 5/8") tubing or piping. If the pressure in the main line is
very high, a pressure reducer must be installed before the inlet of the Flowfit
CYA27 to stay within the safety limits of the housing and the sensors.

Maintenance, Limitations, and Operational
Challenges

While the Flowfit CYA27 is desighed for low maintenance, it is not a "set and
forget" component. Regular oversight is required to maintain accuracy.

| Cleaning Cycles

In applications like wastewater treatment or lime milk dosing, the assembly can
accumulate sludge or scale. Operators should establish a cleaning schedule based
on the fouling rate of the process. The modular design allows the sensor to be
removed for manual cleaning or calibration without dismantling the entire
assembly.
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| Potential Limitations

Pressure Drops: The assembly introduces a small pressure drop in the bypass line.
In low-pressure systems, there may not be enough differential pressure between
the take-off and return points to drive the flow. In such cases, a small sampling
pump may be required.

Solid Loading: The CYA27 is not suitable for slurries with a high concentration of
abrasive solids. These can erode the internal walls of the plastic versions or
damage the sensor membranes.

| Troubleshooting Common Issues

Unstable Readings: Often caused by air bubbles trapped in the chamber. Check the
orientation and ensure the flow is from bottom to top.

Slow Response Time: Usually indicates insufficient flow through the bypass or a
clogged inlet filter.

Leaking Seals: O-rings should be replaced whenever a sensor is removed or at
least once per year. Ensure the O-ring material (EPDM or Viton) is compatible with
the process chemicals.

Integrating Flow Assemblies with Level
Measurement Systems

In modern industrial automation, liquid analysis and level measurement are often
two sides of the same coin. For instance, in a chemical storage tank, a Welk
ultrasonic level sensor or radar level meter provides the volume data, while a
Flowfit CYA27 in a recirculation loop provides the chemical concentration data.

Integrating these data streams into a single PLC (Programmable Logic Controller)
or SCADA system allows for advanced process control. For example, if the level in
a neutralization tank drops below a certain point (measured by a hydrostatic
transmitter), and the pH (measured via the CYA27) is outside of the target range,
the system can automatically adjust the dosing pumps.
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For engineers looking to optimize their entire vessel management system,
exploring the full range of Main Page solutions—from radar to magnetic level
gauges—ensures that both the physical and chemical properties of the medium are
monitored with equal precision.

| Frequently Asked Questions (FAQs)

Q: Can the Flowfit CYA27 be used for high-purity water applications?

A: Yes, the PVDF version is specifically designed for high-purity applications, as it
does not leach contaminants into the medium and is resistant to aggressive
cleaning agents.

Q: What is the maximum flow rate allowed through the assembly?

A: While the recommended flow for measurement is 30-120 I/h, the assembly can
typically handle higher flows up to a certain point depending on the pressure.
However, excessive flow can cause turbulence and noise in the sensor signal.

Q: How do | handle potential freezing in outdoor installations?

A: For outdoor use in cold climates, the bypass line and the Flowfit CYA27 should
be trace-heated and insulated. If the process is intermittent, the assembly should
be drained during shutdown periods to prevent the liquid from freezing and
cracking the housing.

Q: Is it possible to mount the assembly horizontally?

A: It is strongly discouraged. Horizontal mounting leads to air pocket formation and
sediment accumulation, both of which will result in inaccurate measurements and
potential sensor damage.

Q: Can | use third-party sensors in the Flowfit CYA27?

A: The CYA27 is designed for standard sensors with a Pg 13.5 thread and an
insertion length of 120 mm. Most industrial pH and conductivity sensors follow this
standard, making the assembly quite versatile.

Welk Reference Guide 8



WELK REFERENCE GUIDE Flowfit Cya27

By adhering to these engineering principles and selection guidelines, process
professionals can ensure that the Flowfit CYA27 provides a stable and reliable

platform for liquid analysis, complementing the critical data provided by primary
level measurement instruments.
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