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ACTIVATED SLUDGE PROCESS OPTIMISATION:



CLEAN DATA IS CRUCIAL 

Optimisation and control of unit operations within 
industrial and municipal treatment processes should 
always be thought about with continuous improvement  
in mind. 

Clean data is crucial for optimal process and control. It 
should always be carefully monitored and weighed to 
ensure accuracy, repeatability and reliability. 

Monitoring dissolved oxygen levels within an aeration 
process accurately and reliably is key to meeting energy 
budgets and treatment targets.

It is important to consider maintenance when selecting 
instruments to perform this task, particularly in 
environments where heavy fouling is prolific.

Using an incredibly accurate instrument is ideal, but 
if the chosen location is prone to rapid fouling then 
the instrument will not cope and it will be in need of 
constant supervision. Results can become unreliable, the 
control inaccurate and optimisation impossible.   

 

BACKGROUND

Xylem were approached by a major water utility in the 
United Kingdom with such a challenge. The site had 
been highlighted for a number of optimisation projects 
requiring reliable and consistently accurate data.

High levels of foaming and mousse formation were 
causing the installed instrumentation to foul rapidly; 
leading to the necessity of a daily maintenance schedule. 

Unfortunately, daily maintenance is a severe drain on 
an already limited manpower resource and due to 
the size of the plant the daily schedule soon became 
unsustainable, resulting in sub-optimal data and a 
poorly controlled process wasting a significant amount 
of energy.
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“Monitoring dissolved oxygen 
levels within an aeration process 

accurately and reliably is key to 
meeting energy budgets and 

treatment targets.”

(Fig.1) The Key Stages of Plant Improvement
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(Fig.2) Effects on treatment process of lack of measurement, optimisation and control



THE TRIAL

With the offer of a trial, Xylem were able to supply a 
standalone system comprising two WTW FDO 700 
IQ sensors, one with air-clean and one without. These 
sensors were connected via the WTW IQ SensorNet 
2020 XT Controller - a modular plug-and-play system 
which allows you to monitor water quality in your 
wastewater system with connectivity for up to 20 
sensors - to the YSI Storm 3 Data logger.

As the Storm 3 collected data the team (consisting of 
Optimisation Leads, MEICA Leads and local process 
scientists) were able to connect to the secure Storm 
Central cloud database and view the data in real time, 
without the need to connect into the site SCADA.

Progress of the trials can clearly be seen in the 3 plots 
shown in fig.3

Although the trial was intended to run for 3 months, the 
utility in question deemed it a success after just 1 month 
based on the quality of the data. With this evidence 
showing savings on both aeration and maintenance, 
payback time was sufficiently short enough to trigger a 
complete refit of site DO systems with Xylem products.

The trial was installed on-site on the most challenging of the ASP Lanes

The Data (fig.3)
The progress of the trials can be seen 
in these graphs. Whilst the trial was 
supposed to last 3 months, it was 
suspended after 1 month and an 
order placed with Xylem based upon 
a quick and efficient turnaround.

Graph A shows 1 month of data from 
the trial showing sensors tracking 
very well. 

Graph B shows the final few days 
of the trial. The uncleaned sensor 
beginning to foul after 1 month 
untended operation can be seen as 
the week progresses. 

Graph C is a zoom of the  
cleaning process. It shows rapid 
sensor recovery following a manual 
clean of the uncleaned sensor.
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CONCLUSION

So, what made the difference between maintenance 
requirements of the already-installed system and the 
trial system supplied by Xylem?

The key factor was not a step change in function but 
instead a simple, incremental design change which to 
many may appear insignificant or superficial. 

Most optical dissolved oxygen sensors on the market 
have their detection membrane mounted flush to the 
base of the cap. If the sensor is mounted vertically into 
an aeration tank this results in the sensor head trapping 
bubbles and suspended matter and thus causing the 
readings to drift. The sensor is mounted on a rigid pole 
to enable the head to be fixed at a 45° angle. By fixing 
the head in place its ability to oscillate in the flow is 
greatly reduced, inhibiting any self-cleaning properties 
which it may have had.

Xylem’s FDO 700 IQ Sensors have the membrane 
mounted at a 45° angle (fig.4) allowing the sensor to be 
suspended from a chain and oscillate freely within the 
process liquor. This less rigid approach allows for both 
oscillatory self-cleaning and the action of rising bubbles 
to remove the majority of fouling before it becomes  
an issue.

Clean sensors. Clean data!
WTW FDO 700 IQ Sensors suspended by a chain

FDO 700 IQ Sensors (fig.4)
The membrane SC-FDO® is mounted at an angle 
of 45°. Air bubble capture and sludge fouling, 
leading to false readings (as experienced with other 
sensors) is therefore minimised or eliminated.

PRODUCTS

For more information regarding FDO 700 IQ Sensors, 
SensorNet 2020 XT Controllers, YSI Storm 3 Data 
Loggers or any of Xylem’s other products please get in 
touch using the the information provided on the back 
page of this Application Note.
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Xylem Analytics UK manufactures environmental 
monitoring instruments and systems. Formerly known 
as YSI, the group is a market leader with a reputation for 
high levels of accuracy and reliability. The company’s 
water quality measuring instruments are designed for 
both laboratory and field use. In addition to bench top 
and hand-held instruments, Xylem Analytics also builds 
monitoring systems and wireless networks that are 
able to operate in remote locations and challenging 
environments. The company’s water quality monitoring 
sondes can be fitted with a wide variety of sensors 
including dissolved oxygen, PH, temperature, turbidity, 
conductivity, salinity, ORP, chlorophyll, open-channel 
flow, vented level, ammonia, chloride, rhodamine, 
depth photo synthetically active radiation.

For further information, please contact:

Xylem Analytics UK Limited

2 Focal Point, Lacerta Court

Letchworth  SG6 1FJ

United Kingdom

Website: www.xylemanalytics.co.uk 

Email: salesuk@xyleminc.com

Telephone: +44 (0)1462 673581

Fax: +44 (0)1462 673582


