Oxyflex

A practical guide to oxyflex, covering the reader intent, the relationship to oxyflex,
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 realm of modern wastewater treatment and industrial process engineering,
the efficiency of biological treatment stages is heavily dependent on oxygen
transfer. The Oxyflex system, a widely recognized technology for fine-bubble
aeration, plays a pivotal role in ensuring that microorganisms receive the oxygen
necessary for the breakdown of organic matter. However, the performance of
Oxyflex diffusers is not an isolated variable; it is intrinsically linked to the hydraulic
conditions of the tank, specifically the liquid level. Precise level measurement is
essential for maintaining the hydrostatic head required for optimal diffuser
operation, protecting blower systems, and managing energy consumption.

For engineers and plant operators, selecting the correct instrumentation to monitor
these levels is a critical task. This guide explores the technical relationship
between aeration systems like Oxyflex and level measurement technologies,
providing a framework for selection, installation, and maintenance.

| Understanding Oxyflex Aeration Systems

Oxyflex diffusers are typically categorized into plate, disc, or tube configurations.
They utilize high-quality membranes—often made of EPDM, silicone, or
polyurethane—to produce fine bubbles. These bubbles provide a high
surface-area-to-volume ratio, which maximizes the Oxygen Transfer Efficiency
(D TE).

The physics of these systems dictates that the deeper the diffuser is submerged,
the longer the bubble's residence time in the water column, and the higher the
pressure required from the air blowers to overcome the hydrostatic head. If the
water level fluctuates beyond desigh parameters, the efficiency of the Oxyflex
system can drop significantly. Low levels may lead to insufficient oxygen transfer,
while excessively high levels can increase backpressure on the blowers, leading to
premature wear or mechanical failure.

To maintain this delicate balance, robust level measurement is required to provide
real-time feedback to the SCADA (Supervisory Control and Data Acquisition)
system. For a comprehensive overview of the instruments capable of performing
these measurements, engineers often refer to the Main Page of specialized
manufacturers like Welk.
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| The Role of Level Measurement in Aeration Efficiency

In an aeration basin equipped with Oxyflex diffusers, level measurement serves
three primary functions:

1. Pressure Compensation: Blowers must be controlled based on the current
hydrostatic pressure. As the water level rises, the pressure required to force air
through the Oxyflex membranes increases. Accurate level data allows the VFD
(Variable Frequency Drive) on the blower to adjust output, saving energy.

2. Process Stability: In SBR (Sequencing Batch Reactor) applications, the water
level changes throughout the cycle. Monitoring these changes is vital to ensure the
aeration phase occurs at the correct depth.

3. Overflow and Dry-Run Protection: Level sensors act as safety interlocks to
prevent tank overflows or to ensure that diffusers are not operated when the water
level is too low, which could lead to overheating or membrane damage.

| Level Measurement Technologies for Aeration Tanks

Several technologies are employed to measure levels in tanks using Oxyflex
diffusers. Each has distinct measurement principles and suitability profiles.

| Hydrostatic Level Transmitters

Hydrostatic measurement is based on the principle that the pressure at a specific
point 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 fluid, $g% is gravity, and $h$ is the height of the liquid.

Application in Aeration: Submersible hydrostatic transmitters are placed near the
bottom of the tank. They are highly effective because they measure the actual
pressure the Oxyflex diffusers are fighting against.

Advantages: Simple installation, relatively low cost, and immune to surface foam.
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Limitations: Can be affected by high-velocity air currents directly above the
diffusers, which may create localized pressure fluctuations.

| Ultrasonic Level Sensors

Ultrasonic sensors operate on the "time-of-flight" principle. The sensor emits an
ultrasonic pulse that reflects off the liquid surface and returns to the transducer.
The distance is calculated based on the speed of sound.

Application in Aeration: These are non-contact sensors mounted above the tank.
Advantages: No contact with the wastewater, reducing fouling and corrosion risks.

Limitations: Aeration tanks often produce foam. Ultrasonic waves can be absorbed
or scattered by thick foam, leading to inaccurate readings or "lost echo" errors.
They are also sensitive to temperature gradients and wind.

| Radar Level Meters (FMCW)

Radar level meters, particularly those operating at 80 GHz, use Frequency
Modulated Continuous Wave (FMCW) technology. Like ultrasonic sensors, they
measure time-of-flight but use microwave signals instead of sound waves.

Application in Aeration: Radar is increasingly becoming the standard for aeration
basins.

Advantages: Microwaves penetrate foam much more effectively than ultrasonic
waves. They are unaffected by temperature, vacuum, or pressure changes in the
headspace.

Limitations: Higher initial capital expenditure compared to hydrostatic or ultrasonic
options.

| Technical Comparison and Selection Table

When designing a system to complement Oxyflex aeration, the following table can
assist in selecting the appropriate level measurement technology:
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Measurement
Principle

Accuracy

Foam Resistance

Hydrostatic

(Submersible)

Pressure ($P = \rho
gh$)

+0.25% to £0.5% FS

Excellent (Immune)

Ultrasonic
(Non-contact)

Acoustic
Time-of-Flight

+0.25% of range

Poor (Signal
absorption)

Radar (80 GHz)

Microwave
Time-of-Flight

+]1 mm to £2 mm

Excellent (Signal
penetration)

Turbulence Good (Requires Moderate Excellent

Resistance damping)

Maintenance Needs Moderate (Cleaning Low Very Low
diaphragm)

Typical Range 0-20 m (0-65 ft) 0-15 m (0-49 ft) 0-30 m+ (0-98 ft+)

Installation Submerged in tank Above liquid surface Above liquid surface

Installation Guidelines for Level Sensors in Aerated
Environments

To ensure that the level measurement accurately reflects the conditions for the
Oxyflex diffusers, several installation factors must be considered:

| Positioning and Turbulence

Aeration tanks are inherently turbulent. If using a hydrostatic transmitter, it should
be installed in a stilling well (a pipe with perforated holes) to protect the
diaphragm from mechanical stress and to dampen the effects of turbulent flow. For
non-contact sensors (radar or ultrasonic), the beam should be directed away from
the direct path of rising bubbles to minimize surface agitation interference.
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| Foam Management

If the biological process is prone to foaming (common in Nocardia outbreaks or
high-grease influent), non-contact sensors must be positioned carefully. While 80
GHz radar is superior at penetrating foam, very dense, wet foam can still attenuate
signals. In such cases, a hydrostatic sensor is often the most reliable secondary
backup.

| Mounting and Accessibility

Sensors should be mounted on swing-arm brackets or accessible platforms. This is
crucial for maintenance, as sensors in wastewater environments will eventually
require cleaning. For Oxyflex systems, the level sensor should ideally be located in
a zone where the surface is representative of the average tank level, avoiding
corners where hydraulic "piling" might occur.

| Maintenance and Operational Reliability

Even the most advanced level meter requires a maintenance schedule to ensure
long-term reliability in an aeration environment.

1. Cleaning: For hydrostatic sensors, the sensing diaphragm can become coated
with biofilm or "ragging" material. Periodic cleaning with a soft cloth and mild
detergent is necessary. Never use sharp objects to clean a pressure diaphragm.

2. Calibration Verification: Levels should be manually verified using a dip tape or
fixed gauge staff at least once per quarter. If the SCADA reading differs from the
manual reading by more than 1-2%, recalibration may be required.

3. Signal Damping: In the transmitter settings, the "damping" or "integration time"
should be adjusted. Because aeration causes the surface to fluctuate rapidly, a
damping setting of 10-30 seconds is often used to provide a stable average level
reading rather than a jittery real-time value.
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| Frequently Asked Questions (FAQ)

Q: How does the air flow from Oxyflex diffusers affect hydrostatic level readings?

A: Air bubbles reduce the effective density of the fluid. Since hydrostatic sensors
measure pressure based on density, a high concentration of air can cause the
sensor to "under-read" the actual physical level. This is usually compensated for in
the SCADA system by applying a density correction factor based on the air flow
rate.

Q: Can | use a single level sensor for multiple aeration lanes?

A: While possible if the lanes are hydraulically connected, it is not recommended. If
one lane's Oxyflex diffusers become fouled, the headloss and local level may vary.
Individual monitoring per tank or lane is the best practice for process control.

Q: What is the best way to protect a submersible sensor from debris?

A: Using a protective cage or a stilling well is the most effective method. This
prevents large solids or rags from wrapping around the sensor cable or damaging
the diaphragm.

Q: Does the 80 GHz radar require a special flange for aeration tanks?

A: Generally, no. Most 80 GHz radars come with threaded or flanged connections.
However, using a plastic or PTFE-faced flange can provide additional corrosion
resistance against the humid, H2S-rich atmosphere often found above aeration
basins.

For further technical specifications on level measurement hardware suitable for
wastewater applications, please consult the Main Page of our industrial instrument
catalog. Selecting the right partner for level measurement ensures that your
Oxyflex aeration system operates at peak efficiency, reducing energy costs and
meeting environmental compliance standards.



