Rodem Sanitary Hygienic
Process Equipment Dairy

A practical guide to rodem sanitary hygienic process equipment dairy, covering the
reader intent, the relationship to rodem sanitary hygienic process equipment dairy,

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 dairy industry, maintaining the highest standards of hygiene is not merely a
regulatory requirement but a fundamental necessity for product safety and
shelf-life. The integration of specialized components, such as those found in rodem
sahitary hygienic process equipment dairy systems, ensures that milk, cream, and
other dairy derivatives are processed in a sterile environment. Central to these
systems is the precise monitoring of fluid levels within storage tanks, pasteurizers,
and blending vats.

Effective level measurement in dairy processing requires instruments that can
withstand rigorous Clean-in-Place (CIP) and Steam-in-Place (SIP) cycles while
providing high-accuracy data. This guide explores the principles of level
measurement within sanitary environments, the selection criteria for dairy
applications, and the technical considerations necessary for optimizing process
efficiency.

Principles of Level Measurement in Sanitary
Environments

Before selecting specific instrumentation for dairy process equipment, it is
essential to understand the underlying physical principles that govern level
detection. In the context of sanitary applications, these technologies are
categorized into non-contact and contact-based methods.

| Radar Level Measurement (Non-Contact)

Radar level meters utilize high-frequency electromagnetic waves, typically in the
26GHz or 80GHz range. The instrument emits a sighal toward the product surface,
which reflects back to the sensor. By measuring the time-of-flight or the frequency
shift (FMCW), the device calculates the distance to the liquid. In dairy applications,
radar is preferred because it does not touch the product, eliminating the risk of
contamination and making it ideal for high-purity environments found in rodem
sanitary hygienic process equipment dairy configurations.
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|UItrasonic Level Measurement (Non-Contact)

Similar to radar, ultrasonic sensors use sound waves. The sensor emits an
ultrasonic pulse that bounces off the liquid surface. While cost-effective, ultrasonic
measurement is sensitive to air temperature fluctuations, heavy steam, and
foam—all of which are common in dairy processing. Therefore, its use is typically
limited to ambient temperature storage tanks where turbulence is minimal.

|Hydrostatic Level Measurement (Contact)

Hydrostatic transmitters measure the pressure exerted by the liquid column at the
bottom of a tank. Since pressure is directly proportional to the height of the liquid
and its density ($P = \rho gh$), the level can be calculated accurately. For dairy
applications, these sensors must feature a flush-mount diaphragm made of 316L
stainless steel to prevent milk solids from accumulating in recessed areas.

|Point Level Detection (Vibrating Fork)

Point level switches are used for overfill protection or pump dry-run prevention. A
tuning fork vibrates at its resonant frequency; when submerged in liquid, the
frequency changes, triggering a signal. These are essential safety components in
any hygienic process line.

| Key Evaluation Criteria for Dairy Process Equipment
When integrating level sensors into rodem sanitary hygienic process equipment

dairy systems, engineers must evaluate several technical factors to ensure
long-term reliability and compliance with food safety standards.
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| 1. Material Compatibility and Surface Finish

All wetted parts must be constructed from food-grade materials, primarily AlISI
316L stainless steel. Furthermore, the surface roughness (Ra) must be strictly
controlled. For most dairy applications, a surface finish of Ra < 0.8 um is required
to prevent bacterial adhesion. Electropolishing is often employed to achieve even
smoother finishes.

| 2. CIP/SIP Resilience

Dairy equipment undergoes frequent cleaning with caustic chemicals (CIP) and
high-temperature steam sterilization (SIP). Level sensors must be rated for
temperatures up to 130°C (266°F) or higher and must be chemically resistant to
nitric acid and sodium hydroxide solutions.

| 3. Connection Standards

Standard threaded connections are avoided in sanitary environments because the
threads provide a breeding ground for microbes. Instead, Tri-Clamp (ISO 2852) or
DIN 11851 milk couplings are used to ensure a leak-proof, hygienic seal that is
easy to disassemble for manual inspection.

| Technology Selection Table for Dairy Applications
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Application Type

Recommended
Technology

Primary Advantage

Limitations

Raw Milk Silos

Pasteurization
Balance Tanks

Yogurt/Viscous
Blending

CIP Chemical Tanks

Overfill Protection

Radar (80GHz)

Hydrostatic (Flush
Diaphragm)

Radar

Ultrasonic

Vibrating Level
Switch

High accuracy over
long distances

Real-time
mass/volume
tracking

Unaffected by
viscosity or coating
Cost-effective for

water-based liquids

High reliability,
fail-safe

Higher initial cost

Sensitive to density
changes

Needs proper
mounting to avoid
agitators

Not suitable for
pressurized tanks

Contact-based
measurement

| Installation Considerations and Best Practices

Proper installation is as critical as selecting the right technology. In the dairy
industry, improper mounting can lead to "dead legs" or measurement errors
caused by process dynamics.

| Avoiding Dead Legs

A dead leg is an area in the piping or tank nozzle where the product can stagnate
and escape the cleaning action of the CIP system. When installing level sensors,
the nozzle length should be kept as short as possible. For hydrostatic sensors,
flush-mounting is mandatory to ensure the diaphragm is cleaned during the
standard cycle.
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| Handling Foam and Agitation

Milk and whey are prone to foaming, especially during filling or agitation.
Ultrasonic sensors often fail in these conditions as the foam absorbs the sound
waves. Radar sensors, particularly those operating at 80GHz, are better at
penetrating light foam, but heavy, dense foam may still require specialized signal
processing or the use of a stilling well.

| Obstruction Management

Dairy tanks often contain agitators, spray balls, and heating coils. When installing
non-contact sensors, the sighal beam must have a clear path to the liquid surface.
Using 80GHz radar is advantageous here because its narrow beam angle (often as
low as 3 degrees) can easily avoid internal tank obstructions that would trigger
false echoes in wider-beam 26GHz models.

| Common Risks and Mitigation in Dairy Level Control

1. Thermal Shock: Rapid transitions from cold milk (4°C) to hot CIP (85°C) can
cause sensor drift or mechanical fatigue. Selecting instruments with built-in
temperature compensation is vital.

2. Condensation: In cold storage, moisture often condenses on the sensor face.
High-frequency radar with a PTFE drip-off antenna design helps shed droplets,
ensuring the signal remains clear.

3. Inaccurate Density Data: For hydrostatic sensors, if the fat content of the milk
changes significantly, the density changes, leading to level errors. In such cases,
dual-sensor differential pressure or radar is preferred.

For a comprehensive look at available instrumentation and technical support for
these applications, engineers should Review product options and application
support on the Welk Main Page.
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| Frequently Asked Questions (FAQ)

Q: Why is 80GHz radar preferred over 26GHz for dairy tanks?

A: The 80GHz frequency allows for a much smaller antenna and a narrower beam.
This makes it easier to install on small sanitary nozzles and prevents the signal
from hitting agitator blades or tank walls.

Q: Can hydrostatic sensors be used in pressurized tanks?

A: Yes, but you must use a differential pressure setup. One sensor measures the
pressure at the bottom, and another measures the headspace pressure. The
system subtracts the headspace pressure to determine the true liquid level.

Q: How often should sanitary level sensors be calibrated?

A: In the dairy industry, annual calibration is standard, though many facilities
perform a "cross-check" against manual weights or flow meters every six months
to ensure compliance with food safety audits.

Q: What is the significance of the 3-A Sanitary Standard?

A: 3-A SSl is a non-profit organization that develops standards for equipment
design. If a level meter is 3-A certified, it means the design has been verified to be
easily cleanable and free of crevices where bacteria could grow.

| Conclusion

Selecting the right instrumentation for rodem sanitary hygienic process equipment
dairy systems requires a balance between technical performance and strict
hygienic compliance. While radar offers the most versatile non-contact solution for
complex dairy products, hydrostatic and ultrasonic technologies remain viable for
specific storage and utility applications. By adhering to sanitary design
principles—such as using 316L stainless steel, ensuring low surface roughness, and
utilizing Tri-Clamp connections—processors can ensure both the efficiency of their
automation and the safety of their end products. For further technical
specifications and to explore the full range of industrial level measurement
solutions, visit the Main Page of our engineering resource center.



