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Monitoring the oxygen transfer efficiency of full-s cale 
aeration systems

Claudio Lubello, Cecilia Caretti, Riccardo Gori
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Procedure for performing an off-gas test:
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The experiments concerning the oxygen transfer efficiency were carried out
within the AERE project funded by the Italian Ministry for Environment,
Land and Sea. We tested several plants with different characteristics in
terms of:
• Plant size;

• Diffusers;

• Wastewater characteristics;

• Operating conditions;
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• Instrumentation and control;

• Management of air flow rate.

The Civil and Environmental Engineering Dept. of the University of Florence is
the leading partner of the project. Other partners:
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Experimental tests have been carried out in order to:

• Evaluate the mean oxygen transfer efficiency on a daily basis;

• Evaluate the fouling of air diffusers and the efficacy of cleaning
interventions;

• Evaluate the distribution of air flow rate and DO concentration within
tanks;

1
7

• Gather information required to evaluate the potential energy and 
economic savings in case of advanced management of air flow rate;

• Optimize the operative conditions of the aeration system;

• Estimate the GHGs emission from WWTPs (N2O,  CH4 , CO2).
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KSOTE represents the oxygen transfer 
efficincy in standard conditions and can be 

used to compare different systems or 
similar systems of different plants
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Monitoring the oxygen transfer efficiency of full-s cale aeration 
systems: investigation method and experimental resu lts

Girona, February 7th 2014
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Within the AERE project three off-gas tests were carried out in a small WWTP

- June 2010: immediately after the installation of the membrane panels

- May 2012: after two year’s operation during which had not been carried out any 
cleaning operation 

- July 2012: immediately after carrying out a cleaning operation of diffusers with 

• 	M"#�"-�&��&�������4	$4��&�#��78

- July 2012: immediately after carrying out a cleaning operation of diffusers with 
peracetic acid

For each test the measurement were taken in 10 different location inside the tank.
tank coverage over 2%

Between the first and second 
tests the blower of the plant was 

replaced with another one 
characterized by a lower power 

requirement
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• After the cleaning of diffusers, a net improvement in the � SOTE’s value 
was observed

• The concentration of DO in the tank, with the same air flow, increased in 
a significant manner reaching average value of 3.7mg/l during aerobic 
phase

• The loss of system efficiency was really due to the diffusers fouling
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The fact of being able to quantify the changes of efficiency of the aeration system
makes possible to quantify the effect of the aeration system efficiency on the
energy consumption of the plant:

• 	M"#�"-�&��&�������4	$4��&�#��78

* Air flow necessary to guarantee an SOTR=26kgO2/h assuming 0.55 as � -value
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• A reduction in the � SOTE value makes an increase in management costs by 
approximately 4500€/y

• The maintenance operation allowed to reduce the annual energy consumption to 
the initial value, approximately 10kWh for p.e. 

• Assuming 0.406 kgCO2/kWh as specific emission (IEA,2012), the energy saving 
due to cleaning corresponds to 11.4 tCO2/y and 3.25 KgCO2/p.e.
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This relation is needed to evaluate the effect of advanced air flow rate
regulation systems on aeration costs.
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