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The integrated water cycle services play an important role in energy consumption and the 
contribution due to wastewater treatment plants (WWTPs) –3 billion kWh per year in Italy in 2009-
2011, with an average value of 37 kWh/year per equivalent inhabitant (e.i.) - can be really 
significant. Therefore energy saving interventions in this field are important, but they should result 
from an integrated approach - technologies choosing criteria, designing procedures, process 
monitoring and management practices - in order to simultaneously preserve process efficacy or to 
counteract the tendency of adopting high energy consuming technologies (membrane bioreactor – 
UV) without real need. 

On basis of the experience of two companies, managing integrated water service in northeastern Italy 
(A.S.I. and ASP-Sile Piave, tot. 300,000 inhabitants in the Veneto Region), this work reports some 
results achieved by structural and managerial corrective actions on different WWTPs.  

At WWTP1 (50,000 e.i.) the areas requiring corrections were identified by monitoring energy 
consumptions of all the utilities. The necessary interventions were consequently concentrated on 
mechanical devices, aeration, pumping systems, and mainly regarded :  

- renewal of old engines and mixers with high efficiency units, equipped with speed regulators; 
replacement of two lobe-blowers with one turbo-blower with inverter;  

- replacement of diffusers membranes and cleaning of the tanks; reuse of oxidation air excess in grit 
removal compartment;  

- pumps and valves maintenance and optimisation of working levels. 

The overall energy saving achieved was around 800,000 kWh/year. 

In other WWTPs the interventions regarded only aeration compartment and were mainly aimed to 
adjust the air supply to the real process need. The rationalization, modulation and diversification of 
use of blowers, submerged aerators or turbines allowed energy saving higher than 90,000 kWh/year 
for WWTP2 (10,000 e.i.), and summer savings of 25,000 and 30,000 kWh for WWTP3 and WWTP4 
(32,000 and 120,000 e.i.) both subjected to seasonal fluctuation. 

In other cases the interventions for energy savings, not adequately supported by the overall process 
stability, compromised the effectiveness of other processes, as for two plants (3,600 and 160,000 e.i.) 
where the renewal of aeration system with micro-bubble diffusers resulted in significant decrease of 
denitrification efficiency. 
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