Oxy 02

A practical guide to oxy 02, covering the reader intent, the relationship to oxy 02,
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 landscape of industrial automation and process control, the management of
oxygen—often referred to in technical specifications as oxy 02—is a critical factor
that spans across multiple sectors, including wastewater treatment, chemical
manufacturing, and the oil and gas industry. While the measurement of oxygen
concentration is vital for biological processes and safety, it is inextricably linked to
the physical monitoring of the medium's volume and height. For engineers and
facility managers, understanding how level measurement technologies interact
with oxygen-rich or oxygen-dependent environments is essential for maintaining
operational integrity.

Accurate level measurement ensures that tanks, reactors, and basins operate
within their desighed parameters. When dealing with oxy 02 applications, such as
dissolved oxygen (DO) aeration tanks or liquid oxygen storage, the choice of level
instrumentation must account for the physical properties of the fluid, the
atmospheric conditions, and the potential for oxidative reactions. This guide
explores the principles of level measurement within these contexts and provides a
framework for selecting the appropriate technology.

Principles of Level Measurement in Oxygen-Related
Processes

Before selecting a specific instrument, it is necessary to understand the physics
behind the primary measurement technologies used in industrial settings. Each
method offers distinct advantages depending on whether the application involves
open basins or pressurized vessels.

| 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 at the speed of light. When these pulses hit the surface of the medium,
they are reflected back to the sensor. The distance is calculated based on the time
interval between emission and reception.
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In oxy o2 storage applications, radar is often the preferred choice because it is
non-contact. Since the sensor does not touch the medium, it is not subject to the
corrosive or highly oxidative nature of concentrated oxygen. Furthermore, radar
accuracy is not affected by changes in gas composition, pressure, or temperature
within the tank vapor space.

| Ultrasonic Level Sensors

Ultrasonic sensors also use the ToF principle but utilize sound waves instead of
microwaves. A piezoelectric crystal inside the sensor converts electrical energy
into mechanical vibrations, creating ultrasonic pulses. These waves bounce off the
liquid surface and return to the transducer.

While cost-effective for water treatment applications where oxy 02 levels are
monitored in aeration basins, ultrasonic sensors have limitations. Sound velocity is
dependent on the medium of the air (temperature and density). In environments
with fluctuating oxygen concentrations or heavy steam, the accuracy of ultrasonic
measurement may drift, requiring temperature compensation.

| Hydrostatic Level Transmitters

Hydrostatic measurement relies on the principle that the pressure at a specific
depth in a liquid is proportional to the height of the liquid column above it. The
formula used is $P = \rho \cdot g \cdot h$, where $P$ is pressure, $\rho$ is the
density of the liquid, $g$ is gravity, and $h$ is the height.

In tanks where oxygen is stored in liquid form or where aeration occurs,
hydrostatic transmitters provide a rugged and reliable solution. However, because
these sensors are in direct contact with the process media, the materials of
construction (such as the diaphragm) must be compatible with the oxidative
properties of the fluid.
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| Magnetic Level Gauges

Magnetic level gauges consist of a float containing a permanent magnet that
moves up and down a bypass chamber attached to the vessel. As the float moves
with the liquid level, it flips magnetic flaps or triggers a transmitter. This provides a
clear visual indication and a secondary electronic signal. This technology is highly
valued in high-pressure oxygen storage where a mechanical, power-free visual
backup is required for safety.

| Practical Selection Table for Oxy 02 Applications

Choosing the right instrument requires balancing accuracy, environment, and
budget. The following table summarizes the typical performance of Welk
instrumentation in oxygen-related contexts.

Technology Typical Max Range Suitability for Suitability for
Accuracy Oxy 02 Aeration
Storage Basins
Radar (80 GHz) =2 mm 30m - 120m Excellent Good (lgnores
(Non-contact) foam)
Ultrasonic +0.25% of 15m - 20m Limited Excellent
range (Pressure (Cost-effective)
sensitive)
Hydrostatic +0.1% to 0.5% 200m Good (Requires Good
02-safe fill) (Submersible
options)
Magnetic Gauge =5 mm 6m (Standard) Excellent Not
(Visual backup) Recommended

For a deeper dive into specific product models and technical data sheets,
engineers should consult the Main Page to review product options and application
support.



Oxy 02

| Application Engineering: Oxygen in Water Treatment

In wastewater treatment, the management of oxy 02 (dissolved oxygen) is the
most energy-intensive part of the process. Aeration blowers pump oxygen into
basins to support the biological breakdown of organic matter.

| Level Control in Aeration Basins

Level measurement in these basins is critical for two reasons:

1. Submergence Depth: The efficiency of aeration diffusers is tied to the water
level. If the level drops too low, oxygen transfer efficiency decreases.

2. Foam Management: Aeration often creates surface foam. Standard ultrasonic
sensors may struggle with foam as it absorbs sound waves. In these instances,
radar level meters are recommended because microwaves penetrate foam to
reach the actual liquid surface.

| Installation Considerations

When installing level instruments in environments where oxy 02 is a primary
factor, several engineering best practices must be followed to ensure longevity
and accuracy.

1. Material Compatibility: For contact-based sensors like hydrostatic transmitters
or magnetic floats, ensure that the wetted parts are cleaned for oxygen service.
Hydrocarbons (oils/greases) can react violently with pure oxygen. Stainless steel
316L or Hastelloy are common choices.

2. Nozzle Positioning: For radar and ultrasonic sensors, the device should be
mounted away from the tank wall to avoid false reflections (echoes). Typically, the
sensor should be placed at 1/4 to 1/3 of the tank diameter from the wall.

3. Dead Zones (Blocking Distance): Every ToF sensor has a "dead zone" near the
face of the transducer where measurement is impossible. For a sensor with a 0.3m
(1 foot) dead zone, the tank should never be filled above this point to avoid signal
loss.
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4. Venting and Pressure: In closed oxygen tanks, the pressure can change rapidly.
If using hydrostatic sensors, a differential pressure (DP) setup is required to
subtract the top-side gas pressure from the total pressure at the bottom.

| Limitations and Safety Risks

While modern instrumentation is highly reliable, there are inherent limitations that
must be addressed during the design phase:

Oxygen Enrichment: In areas where gas-phase oxy 02 may accumulate, all
electrical equipment must be appropriately rated (e.g., Ex d or Ex ia) to prevent
ignition sources.

Temperature Extremes: Liquid oxygen is cryogenic, typically stored at
approximately -183°C (-297°F). Standard level sensors will fail at these
temperatures. Specialized cryogenic level transmitters or extended-neck magnetic
gauges are required to isolate the electronics from the extreme cold.

Turbulence: In high-flow aeration tanks, the surface of the liquid can be extremely
turbulent. This can cause "signal bounce" in ultrasonic and radar units. Utilizing
software filtering or installing a stilling well can stabilize the readings.

|Frequent|y Asked Questions (FAQs)

Q: Can | use a standard hydrostatic pressure sensor for liquid oxygen?

A: No. Standard sensors often use silicone oil as a fill fluid behind the diaphragm. If
the diaphragm ruptures, the silicone oil can react with the oxygen. Sensors for
oxygen service must use inert fill fluids (like Halocarbon) and undergo specialized
"Oxygen Cleaning" to remove all traces of hydrocarbons.

Q: How does high oxygen concentration affect ultrasonic sensors?

A: Ultrasonic sensors rely on the speed of sound through the air. The speed of
sound in pure oxygen is different than in standard atmospheric air. If the oxygen
concentration in the vapor space changes significantly, the sensor will report an
incorrect distance unless it is calibrated for that specific gas mixture.
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Q: Why is 80 GHz radar preferred over 26 GHz for these applications?

A: 80 GHz radar has a narrower beam angle, which allows it to avoid internal tank
obstructions like agitators or aeration pipes more effectively. It also provides
better resolution for measuring through foam or surface agitation.

Q: What maintenance is required for level meters in oxy 02 environments?

A: For non-contact sensors, maintenance is minimal, primarily involving a periodic
check for buildup on the sensor face. For contact sensors, regular inspection of
seals and diaphragms for oxidative wear is recommended every 12 to 24 months
depending on the severity of the process.

| Conclusion

Effective management of oxy 02 requires a dual approach: precise monitoring of
the oxygen levels themselves and robust measurement of the liquid levels within
the process vessels. By understanding the measurement principles of radar,
ultrasonic, and hydrostatic technologies, engineers can implement solutions that
enhance safety and process efficiency. For further technical assistance and to
explore our full range of industrial level measurement instruments, please visit the
Main Page.



