
W A T E R  I N D U S T R Y  – C H A L L E N G E S  A N D  P E R S P E C T I V E S  M a y  2 4 t h  2 0 2 3  R e d a l E x p o  - S I B I U

Kristallia Sifakaki1, Kalliopi Sifakaki2, Konstantinos P. Tsagarakis*

1Municipal Enterprise for Water Supply and Sewerage of Heraklion, 74500 Heraklion, Greece
2 Municipal Enterprise for Water Supply and Sewerage of Ioannina, 45441 Ioannina, Greece
3 School of Production Engineering and Management, Technical University of Crete, 73100 Chania, Greece

Biogas utilization for energy production in wastewater 
treatment facilities



Research questions
Feasibility studies should consider
-Number/capacity of Generators
-Number/Capacity of Biogas holders
-Storage Capacity
-Operational alternatives (Bioaugmentation)
-Locally produced energy and costs

Suggestions
The installation of generators could be considered at national level for 
suitable WWTP
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The wastewater treatment 

plant (WWTP) of Heraklion 

started its operation in1996 

to serve 164.000 population 

equivalent with 30.500 m³/d 

sewerage and 1.500 m³/d 

septic flowrates. Its 

operation is based on a 

conventional activated 

sludge system with 

anaerobic sludge digestion. 



Wastewater treatment flow chart of the sludge and biogas line of the WWTP of Iraklio



Flow chart of the energy supply production of the WWTP of Iraklio.



Frequency distribution of the energy produced per day according to the number of generators 
installed.



Energy quantities produced and the corresponding 
costs according to the number of generators installed



Today the facility treats 32.400 and 36.000 m³/d wastewater

during winter and summer, respectively, equivalent to 198.500

population and 1400 m³/d septic wastewaters. The sludge

production is about 15 tn/d. The mean biogas production was

about 550 m³/d in 2020, 760 m³ in 2021 and 680 m³ in 2022.

Two new generators have been installed in 2019.
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Cost of energy to the wastewater treatment facility



The average cost for the energy production units during the first 3 years

of operation is estimated at about 0.34 €/kWh. Considering that the

purchasing of the generators was fully subsidized, the real cost to the

water company was 0.12€/ kWh. This is an ongoing work assessing

alternative operating technical and policy scenarios for the cost of

energy production.
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