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A practical guide to fluid line technology corporation, covering the reader intent,
the relationship to fluid line technology corporation, key evaluation criteria,
common risks, and the information the intended project audience should confirm
before taking the next step.




Fluid Line Technology Corporation

Main topic: Main Page
https://www.level-meters.com/

In the specialized world of high-purity fluid handling, the integration of high-quality
hardware and precision instrumentation is critical for maintaining process integrity.
Organizations such as Fluid Line Technology Corporation have established a
reputation for providing essential components like diaphragm valves, bleed valves,
and custom manifolds for the biopharmaceutical, semiconductor, and food and
beverage industries. However, for a fluid system to operate at peak efficiency,
these mechanical components must work in tandem with accurate level
measurement technologies.

Selecting the right level sensor for a system utilizing components from Fluid Line
Technology Corporation requires an understanding of both the fluid dynamics and
the sanitary requirements of the application. This guide explores the principles of
level measurement in high-purity environments, the selection criteria for
instrumentation, and the practical considerations for integrating these systems
into modern industrial workflows.

Principles of Level Measurement in High-Purity
Systems

Before selecting instrumentation for a system equipped with Fluid Line Technology
Corporation components, it is essential to understand the underlying physical
principles of level measurement. In high-purity applications, the goal is often to
measure the liquid level without introducing contaminants or creating "dead legs"
where bacteria can grow.

| Radar Level Measurement (Non-Contact)

Radar level meters operate on the Time-of-Flight (ToF) principle. The device emits
high-frequency microwave pulses (typically in the 26 GHz or 80 GHz range) that
travel toward the liquid surface. When the pulse hits the surface, it is reflected
back to the sensor. The distance is calculated based on the time it takes for the
signal to return.
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In sanitary environments, non-contact radar is preferred because the instrument
does not touch the process media. This is ideal for tanks using high-purity valves
and fittings, as it maintains the sterile barrier. Radar is largely unaffected by
temperature fluctuations, vacuum, or high pressure.

| Ultrasonic Level Measurement

Similar to radar, ultrasonic sensors use sound waves rather than microwaves. The
sensor emits an ultrasonic pulse that reflects off the liquid surface. While
cost-effective, ultrasonic sensors can be sensitive to vapor layers, heavy foam, and
extreme temperature changes, which may alter the speed of sound. They are best
suited for atmospheric tanks and water treatment applications where high-purity
requirements are less stringent than in pharmaceutical fermentation.

| Hydrostatic Level Measurement

Hydrostatic transmitters measure the pressure exerted by the liquid column at the
bottom of a tank. The pressure is directly proportional to the height of the liquid
and its density ($P = \rho \cdot g \cdot h$). For high-purity systems, these
transmitters must use flush-mounted diaphragms to prevent fluid from entering the
sensor housing, ensuring the system remains CIP (Clean-In-Place) and SIP
(Steam-In-Place) compatible.

The Role of Fluid Line Technology Corporation in
System Design

Fluid Line Technology Corporation specializes in the "hardware" side of fluid
management. Their products, such as the patented Bleed Valve or their extensive
range of sanitary fittings, provide the physical access points for fluid systems.
When an engineer designs a vessel, they must account for how level sensors will
be mounted relative to these components.
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For instance, the placement of a diaphragm valve from Fluid Line Technology
Corporation must be coordinated with the level sensor's "dead zone" or "blocking
distance." If a sensor is mounted too close to an inlet valve, the incoming fluid may
cause turbulence or false reflections, leading to inaccurate readings. Furthermore,
the internal surface finish (measured in Ra) of both the level sensor probe and the
Fluid Line components must match to ensure there are no microscopic pits where
contaminants can accumulate.

| Selection Criteria for Level Instruments

When evaluating level measurement solutions for a project involving high-purity
fluid lines, several technical factors must be considered. Using the Main Page as a
reference for available technologies, engineers should evaluate the following:

| 1. Material Compatibility

In industries served by Fluid Line Technology Corporation, 316L stainless steel is
the standard. Level sensors must also utilize 316L or high-performance plastics like
PTFE or PFA for wetted parts. This ensures resistance to corrosive cleaning agents
and prevents metallic ion leaching into the product.

| 2. Process Connections

Sanitary systems typically use Tri-Clamp or DIN 11851 connections. It is vital that
the level transmitter's connection matches the ferrules provided on the tank or
manifold. A mismatch can lead to leaks or areas that are impossible to clean.

| 3. Accuracy and Repeatability

In pharmaceutical batching, a measurement error of even 5 mm (0.2 inches) can
result in significant financial loss. Radar transmitters often provide accuracy within
+2 mm (0.08 inches), making them the preferred choice for high-value fluids.
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| 4. Environmental Resistance

Components must withstand CIP and SIP cycles. This involves exposure to caustic
chemicals and steam at temperatures up to 130°C (266°F). Both the fluid line

hardware and the level sensors must be rated for these conditions.

| Practical Selection Table

Technology Contact Type Best Use Case m

Radar (80 GHz)

Ultrasonic

Hydrostatic

Magnetic Gauge

Level Switch

Non-contact

Non-contact

Contact (Flush)

Contact

Contact

+2 mm

+0.25% of
range

+0.1% of span

+5 mm

N/A

High-purity
tanks, agitated
vessels

Water
treatment,
chemical
storage

Vented tanks,
constant
density

Visual level

indication

Overfill
protection

Higher initial
cost

Affected by
foam and vapor

Requires
contact with
fluid

Moving parts,
cleaning
complexity

Point
measurement
only

| Installation Considerations for Integrated Systems

Proper installation is as important as the quality of the components from Fluid Line
Technology Corporation. Failure to follow engineering best practices can result in
signal interference or mechanical failure.
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1. Avoid Obstructions: Level sensors should be installed away from internal tank
structures like agitators, heating coils, or spray balls. If using radar, the beam
angle must be calculated to ensure it does not hit the tank wall before reaching the
liquid.

2. Mounting Orientation: Hydrostatic sensors must be mounted at the lowest point
of the tank to measure the full volume. Conversely, radar and ultrasonic sensors
are mounted at the top. Ensure that the mounting nozzle is not so long that it
creates a "well" that traps air or fluid.

3. Gasket Selection: Use USP Class VI gaskets for all connections between the level
sensor and the Fluid Line fittings. This ensures that the seal itself does not
introduce impurities into the fluid path.

4. Nozzle Height: For non-contact sensors, the nozzle height should be kept to a
minimum (typically less than 100 mm or 4 inches) to prevent signal attenuation or
interference from the nozzle walls.

| Limitations and Challenges

While combining high-quality fluid line components with advanced level meters
solves many problems, certain limitations remain:

Dielectric Constant: Radar sensors rely on the dielectric constant ($er$) of the
fluid. Non-polar liquids like oils have low $&r$ values and reflect less energy,
requiring more sensitive radar units.

Foam Interference: Heavy, dense foam can absorb ultrasonic and radar signals. In
such cases, a guided wave radar (GWR) or a hydrostatic transmitter may be more
reliable, though GWR involves a probe that contacts the fluid.

Vessel Geometry: Small-diameter vessels or those with complex internal manifolds
can be challenging for non-contact sensors due to signal scattering.

| Frequently Asked Questions (FAQ)

Q: Can | use a standard industrial level sensor with Fluid Line Technology
Corporation valves?
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A: It is not recommended unless the sensor is specifically rated for sanitary use.
Standard sensors may have threads or seals that trap bacteria, which would
compromise the high-purity environment established by the Fluid Line
components.

Q: How often should level sensors in high-purity lines be calibrated?

A: Most facilities perform a calibration check annually. However, in critical
pharmaceutical applications, semi-annual calibration or verification after every
major SIP cycle may be required.

Q: Does temperature affect radar level measurement?

A: No, radar uses electromagnetic waves, which are not significantly affected by
temperature or pressure changes within the vessel, unlike ultrasonic waves.

Q: What is the benefit of a flush-mount hydrostatic sensor?

A: A flush-mount design eliminates the cavity where fluid could stagnate. This
allows the sensor to be cleaned effectively during a CIP cycle, maintaining the
sterility of the system.

| Conclusion

Successful fluid management in high-purity industries depends on the seamless
integration of mechanical hardware and electronic monitoring. By understanding
the principles of radar, ultrasonic, and hydrostatic measurement, and by selecting
instruments that complement the high-purity standards of Fluid Line Technology
Corporation components, engineers can ensure both the safety and efficiency of
their processes. Always consult technical data sheets and ensure that all wetted
materials and process connections meet the specific regulatory requirements of
your industry.



