Oxy System

A practical guide to oxy system, covering the reader intent, the relationship to oxy
system, key evaluation criteria, common risks, and the information the intended
project audience should confirm before taking the next step.
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In modern industrial processing, an oxy system—whether it refers to oxygen
generation plants, liquid oxygen storage, or oxygen-enriched aeration in
wastewater treatment—requires rigorous monitoring and control. Precise level
measurement is a cornerstone of these systems, ensuring both operational
efficiency and the safety of personnel and equipment. Because oxygen is a highly
reactive gas and often stored in cryogenic liquid form, the instrumentation used
must meet specific material compatibility and accuracy standards.

This guide explores the technical requirements for level measurement within an
oxy system, comparing different technologies such as radar, ultrasonic, and
hydrostatic sensors to help engineers make informed selection decisions.

| Measurement Principles for Level Control

Before selecting a device for an oxy system, it is essential to understand the
physical principles that govern how different sensors detect the surface of a
medium. In oxygen-related applications, the medium might be liquid oxygen (LOX)
in a vacuum-insulated tank or water in an aeration basin enriched by an oxy
system.

|Radar Level Measurement (Time of Flight)

Radar level meters operate on the Time of Flight (ToF) principle. The sensor emits
a high-frequency microwave signal (typically in the 26 GHz or 80 GHz range) that
travels through the vapor space, reflects off the surface of the liquid, and returns
to the receiver. The distance is calculated based on the time interval between
emission and reception.

In an oxy system involving liquid oxygen, non-contact radar is often preferred.
Because it does not touch the medium, there is a lower risk of contamination.
Furthermore, radar signals are largely unaffected by the temperature and pressure
fluctuations common in pressurized oxygen vessels.
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| Ultrasonic Level Measurement

Ultrasonic sensors function similarly to radar but use sound waves instead of
electromagnetic waves. A transducer emits an ultrasonic pulse that reflects off the
liquid surface. The time taken for the echo to return determines the level.

Ultrasonic sensors are commonly used in the "oxy system" components of
wastewater treatment, such as aeration tanks. However, they are generally not
suitable for vacuum-sealed cryogenic oxygen tanks because sound waves require
a medium (air or gas) to travel, and their speed is highly dependent on gas density
and temperature.

| Hydrostatic Pressure Measurement

Hydrostatic level transmitters measure the pressure exerted by the liquid column
at the bottom of a tank. This pressure is proportional to the height of the liquid and
its density ($P = \rho \cdot g \cdot h$). In a closed oxy system tank, a differential
pressure (DP) approach is required to subtract the top-side gas pressure from the
total pressure at the bottom. This ensures that only the liquid weight is measured.

| Selecting the Right Level Meter for Your Oxy System

Choosing the correct instrument depends on the physical state of the oxygen, the
tank geometry, and the environmental conditions. For a detailed look at available
technologies, engineers can visit the Main Page of Welk to review specific product
specifications.

| Key Evaluation Criteria
1. Temperature Range: Liquid oxygen is stored at approximately -183°C. Sensors

must be rated for cryogenic service or be isolated from the extreme cold via
standoff pipes.
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2. Material Compatibility: Any component in contact with high-concentration
oxygen must be "oxygen clean." Materials like stainless steel 316L and specific
PTFE grades are standard. Oils and hydrocarbons must be strictly avoided, as they
can spontaneously ignite in the presence of oxygen.

3. Pressure Ratings: Oxy systems often operate under high pressure to facilitate
gas transport or storage. The sensor housing and process connection must be
rated for the maximum allowable working pressure (MAWP).

| Practical Selection Table

HETETY Hydrostatic (DP)
(Non-contact)

Best Application Cryogenic LOX Tanks Wastewater Aeration Large Storage Bullets

Accuracy +2 mmto £5 mm +0.25% of range +0.1% to £0.5% of
span

Temp. Limits High (with insulation) -40°C to 80°C Cryogenic (with
capillaries)

Pressure Limits Up to 40 bar+ Atmospheric High Pressure

Maintenance Very Low Low Moderate
(calibration)

Cost Higher Lower Moderate

| Installation Considerations for Oxy Systems

Correct installation is as critical as the choice of technology. In an oxy system,
improper mounting can lead to measurement errors or safety hazards.
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| Oxygen Cleaning and Degreasing

All level measurement instruments intended for oxygen service must undergo a

specialized cleaning process (often following ASTM G93 or similar standards). This
ensures the removal of all organic and inorganic contaminants. Even a fingerprint
or a trace of machine oil can become a fuel source in an oxygen-rich environment.

| Mounting and Dead Zones

Radar/Ultrasonic: These sensors have a "dead zone" (blocking distance) near the
transducer face where measurements are not possible. Ensure the sensor is
mounted high enough that the maximum liquid level never enters this zone.

Stilling Wells: In tanks with high turbulence or internal structures (like cooling
coils), a stilling well (a vertical pipe) can be used to guide the radar signal and
provide a calm surface for measurement.

Nozzle Geometry: For radar, the mounting nozzle should be short and smooth to
prevent sighal interference from the nozzle walls.

| Metric Standards and Calibration

In most international industrial applications, level is measured in meters (m) or
millimeters (mm), and pressure in bar or kilopascals (kPa). When calibrating a
hydrostatic transmitter for an oxy system, the specific gravity of liquid oxygen
(approx. 1.141 at boiling point) must be used to ensure the conversion from
pressure to height is accurate.

| Common Risks and Operational Limitations

While modern level meters are highly reliable, certain factors can compromise
their performance in an oxy system.
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1. Boiling and Bubbling: Liquid oxygen is often at its boiling point. If the pressure
drops slightly, the liquid may flash into gas, creating bubbles. This can scatter
ultrasonic signals and cause "noise" in radar returns. High-frequency radar (80
GHz) is better at penetrating this turbulence than lower-frequency versions.

2. Condensation and Frost: In cryogenic oxy systems, frost can build up on the
outside of the tank and on the sensor's process connection. If frost forms on the
face of a radar or ultrasonic transducer, it can block the signal entirely. Using a
PTFE-faced antenna or a heated flange can mitigate this.

3. Signal Absorption: In high-pressure gas phases, some gases can absorb
microwave or ultrasonic energy. While oxygen is generally transparent to radar,
the presence of other vapors in a complex oxy system might require signal gain
adjustments.

| Frequently Asked Questions (FAQ)

Q: Can | use a standard level transmitter for a liquid oxygen tank?

A: No. You must use a transmitter specifically rated and cleaned for oxygen
service. Standard transmitters may contain lubricants or seals that are
incompatible with oxygen and could cause a fire or explosion.

Q: Why is 80 GHz radar preferred over 26 GHz for oxy system storage?

A: 80 GHz radar has a narrower beam angle, which allows it to avoid internal tank
obstructions and provides a stronger reflection from the liquid surface, even when
boiling or turbulence is present.

Q: How do | handle level measurement in an oxy system aeration basin?

A: For water-based aeration basins, ultrasonic sensors or hydrostatic submersible
transducers are common. If heavy foam is present, radar is the superior choice
because it can penetrate the foam to find the true liquid level, whereas ultrasonic
signals often reflect off the top of the foam.

Q: What is the maintenance schedule for these sensors?
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A: Non-contact sensors like radar require very little maintenance beyond a periodic
visual inspection of the antenna. Hydrostatic sensors should be zero-checked
annually to account for any sensor drift.

| Conclusion

Implementing a robust oxy system requires a deep understanding of how level
measurement technologies interact with the unique properties of oxygen. Whether
managing a cryogenic storage facility or a high-volume aeration process, selecting
the right sensor—be it radar, ultrasonic, or hydrostatic—ensures process stability
and safety. Engineers should always verify that their chosen instrumentation is
certified for oxygen service and installed according to cryogenic or high-pressure
best practices. For further technical data and product selection support, visiting the
Main Page is recommended to explore the full range of industrial level solutions.



