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Energy Consumption Comparison and Energy Saving Approaches for Different

Wastewater Treatment Processes in a Large-scale Reclaimed Water Plant
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Abstract: Energy consumption is the main performance indicator of reclaimed water plant ( RWP) operation. Methods of specific
energy consumption analysis, unit energy consumption analysis and redundancy analysis were applied to investigate the composition and
spatio-temporal distribution of energy consumption in Qinghe RWP with inverted A>/0, A?/0 and A>/O-MBR processes. And the A%/
O-MBR process was mainly analyzed to identify the main nodes and causes for high energy consumption, approaches for energy saving
were explored, and the energy consumption before and after upgrading for energy saving was compared. The results showed that aeration
was the key factor affecting energy consumption in both conventional and A>/O-MBR processes, accounting for 42. 97% and 50. 65%
of total energy consumption, respectively. A pulsating aeration allowed an increasing membrane flux and remarkably reduced the energy
consumption of the A>/O-MBR process while still meeting the effluent standard, e. g. , the membrane flux was increased by 20% , and
emove Were decreased by 42.39% to 0.53 kW-h-kg™ and by
54.74% 1o 1.29 kW -h-kg™", respectively. The decrease of backflow ratio in the A>/0O-MBR process within a certain range would not

deteriorate the effluent quality due to its insignificant correlation with the effluent quality, and therefore may be considered as one of the

the energy consumptions per kiloton wastewater and kilogram COD

ways for further energy saving.

Key words ; reclaimed water plant; A>/O-MBR; pulse aeration; wastewater; energy consumption
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