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In industrial process automation, the precise monitoring of dissolved oxygen (DO)
is a cornerstone of efficient water treatment and chemical processing. The Endress
Hauser Oxymax COS61D is a high-performance, digital optical sensor designed for
the continuous measurement of dissolved oxygen. Utilizing fluorescence quenching
technology and the Memosens digital protocol, this instrument provides a reliable
alternative to traditional electrochemical sensors, particularly in environments
where maintenance access is limited or process conditions are demanding.

While analytical sensors like the Oxymax COS61D monitor chemical parameters,
they often work in tandem with level measurement instruments to provide a
complete picture of tank or basin status. For comprehensive process control,
engineers frequently integrate these analytical tools with advanced Main Page
solutions, including radar and ultrasonic level transmitters, to manage both the
volume and the quality of the process media.

Measurement Principle: Optical Fluorescence
Quenching

Before selecting a dissolved oxygen sensor, it is essential to understand the
underlying measurement physics. The Oxymax COS61D operates on the principle
of fluorescence quenching, an optical method that offers significant advantages
over older amperometric (polarographic) methods.

| The Optical Process

1. Excitation: The sensor contains a light-emitting diode (LED) that sends blue light
to a sensor film (the oxygen-sensitive layer) located on the sensor cap.

2. Fluorescence: This film contains marker molecules that are excited by the blue
light and subsequently emit red light (fluorescence).

3. Quenching: If oxygen molecules are present in the media, they come into
contact with the marker molecules. The oxygen absorbs the energy from the
excited markers, which reduces the intensity and duration of the red light
emission. This phenomenon is known as "quenching."
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4. Measurement: The sensor measures the phase shift and decay time of the
reflected light. The concentration of dissolved oxygen is inversely proportional to
the decay time of the fluorescence.

| Advantages Over Electrochemical Sensors

Unlike amperometric sensors, the optical principle does not consume oxygen
during measurement. This means the COS61D does not require a minimum flow
rate of the medium across the sensor face to achieve an accurate reading.
Additionally, there is no electrolyte to replenish and no membrane to replace
frequently, significantly reducing the total cost of ownership.

| Technical Specifications and Evaluation

The Oxymax COS61D is engineered for versatility across various industrial sectors,
from municipal wastewater treatment to fish farming. Understanding its technical
boundaries is critical for successful deployment.

| Key Performance Parameters

Measurement Range 0 to 20 mg/l (0 to 200 %SAT)

Measurement Accuracy +1% of measured value (up to 20 mg/l)

Process Temperature -5 to +60 °C (23 to 140 °F)

Process Pressure Max. 10 bar abs (145 psi)

Material Stainless steel 1.4435 (AISI 316L); Sensor cap:
POM

Signal Output Memosens digital protocol

Protection Rating IP68 (up to 10 m / 33 ft water column)
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| Memosens Technology

The "D" in COS61D signifies the integration of Memosens technology. This digital
protocol converts the analog measurement signal into a digital signal within the
sensor head itself. This eliminates the risk of signal interference from moisture or
electromagnetic fields, which is a common failure point in analog analytical loops.
It also allows for "plug-and-play" sensor replacement, as calibration data is stored
directly in the sensor head.

| Practical Application in Process Industries

|Wastewater Treatment (Aeration Basins)

In the activated sludge process, microorganisms require oxygen to break down
organic pollutants. Precise DO control is vital; too little oxygen kills the bacteria,
while too much oxygen wastes energy via the aeration blowers. The COS61D
provides the real-time data necessary for Variable Frequency Drive (VFD) control
of blowers. In these large basins, engineers must also monitor the liquid level to
ensure optimal immersion of the oxygen sensors and to prevent tank overflow. For
these level-sensing needs, industrial operators often Review product options and
application support to find compatible radar or hydrostatic level transmitters.

| Aquaculture and Fish Farming

Maintaining specific dissolved oxygen levels is critical for the health and growth
rates of aquatic life. The low-maintenance nature of the optical sensor makes it
ideal for remote or large-scale fish farming operations where frequent sensor
cleaning is impractical.
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| Industrial Water Monitoring

In power plants and boiler feed water systems, oxygen must be kept at extremely
low levels to prevent corrosion. While the COS61D is primarily designed for the
mg/l range, it serves as a robust monitor for general industrial water quality in
cooling towers and discharge points.

| Installation Considerations

Proper installation is as important as sensor selection. Incorrect placement can
lead to air pocket formation or excessive fouling, resulting in drift or false readings.

1. Mounting Angle: The sensor should ideally be installed at an angle of
approximately 45° to the horizontal. This prevents air bubbles from accumulating
on the sensor membrane, which would cause artificially high oxygen readings.

2. Immersion Depth: Ensure the sensor is sufficiently submerged to avoid
measuring surface-level oxygen fluctuations, but within its pressure rating
(typically 10 bar).

3. Flow Velocity: While the optical principle does not require flow for measurement
accuracy, a moderate flow (at least 0.5 cm/s) is recommended to help keep the
sensor face clean of biological growth.

4. Assembly Selection: Use appropriate immersion, flow, or retractable assemblies.
Retractable assemblies allow the sensor to be removed for cleaning or calibration
without stopping the process.

| Maintenance and Calibration

One of the primary selling points of the Oxymax COS61D is its reduced
maintenance requirement. However, it is not "maintenance-free."
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Sensor Cap Replacement: The oxygen-sensitive layer in the sensor cap eventually
degrades. Depending on the process conditions (e.g., high temperature or
aggressive chemicals), the cap typically lasts between 1 and 2 years. The
transmitter will usually provide a diagnostic warning when the cap's fluorescence
intensity drops below a certain threshold.

Cleaning: In wastewater applications, biofilm can grow on the sensor cap. Periodic
cleaning with a soft cloth and clean water is necessary. Automated cleaning
systems using compressed air or water jets can be integrated into the assembly.

Calibration: Calibration is typically performed in air (water-saturated air) or in
air-saturated water. Because the Memosens technology stores calibration
constants, sensors can be calibrated in a laboratory environment and then
swapped into the field, reducing downtime.

| Limitations and Common Risks

While robust, the COS61D has specific limitations that must be addressed during
the engineering phase:

Chemical Compatibility: The sensor cap is made of POM (Polyoxymethylene) and
the sensitive layer is a silicone-based material. Exposure to certain organic
solvents (like acetone or chloroform) or high concentrations of chlorine can
damage the sensor.

Temperature Shocks: Rapid, extreme temperature changes can stress the optical
bonding in the sensor cap. Ensure the process temperature remains within the -5
to +60 °C range.

Turbidity: While the sensor is designed to ignore some level of turbidity, extremely
high solids content can physically abrade the sensor cap over time.

| Integration with Level Measurement Systems

In a holistic B2B industrial environment, analytical data is rarely used in isolation.
For instance, in a chemical dosing tank, the dissolved oxygen level might indicate
a reaction's progress, but the Main Page of the tank tells the operator how much
reagent is left.
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Welk provides a range of level measurement instruments that complement
analytical sensors like the COS61D:

Radar Level Meters: Ideal for non-contact measurement in tanks where the surface
might be turbulent or where chemical vapors are present.

Ultrasonic Sensors: A cost-effective solution for open-channel flow and basin level
monitoring in wastewater plants.

Hydrostatic Transmitters: Often used in deep wells or tanks where the sensor is
submerged, mirroring the installation style of DO sensors.

By combining reliable DO data from the COS61D with accurate level data, plant
managers can optimize chemical usage, reduce energy consumption, and ensure
regulatory compliance.

| Frequently Asked Questions (FAQ)

Q: How often does the Oxymax COS61D need to be calibrated?

A: In stable wastewater applications, the sensor may only require calibration every
3 to 6 months. However, in more aggressive industrial processes, monthly checks
are recommended.

Q: Can the sensor be used in saltwater?

A: Yes, the COS61D is suitable for saltwater applications, such as seawater
monitoring or aquaculture, though the salinity must be compensated for in the
transmitter settings to ensure accurate mg/l readings.

Q: What is the difference between the COS61 and the COS61D?

A: The COS61 is the older analog version, while the COS61D features Memosens
digital technology. The "D" version is the current standard for modern digital plant
architectures.

Q: Does the sensor require a specific transmitter?

A: Yes, as a Memosens sensor, it must be connected to a compatible transmitter,
such as the Liquiline CM44 or CM42 series, which can interpret the digital signal.
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Q: Is it possible to replace just the sensor cap?

A: Yes, the sensor cap (part number COY61-WP) is a consumable item and can be
replaced independently of the sensor body, making it a cost-effective maintenance
strategy.

For engineers looking to specify a complete instrumentation package, itis
advisable to consult with specialists who understand the interplay between
analytical parameters and physical levels. To explore the full range of level
measurement technologies that support these processes, Review product options
and application support for technical datasheets and selection guides.
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