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ABSTRACT

Wastewater treatment is a resource intensive psogissing several inputs such as energy,
chemicals and water to produce an effluent thattsn@esignated environmental standards. It
is predicted that increasingly stringent dischaegguirements will include better treatment of
nutrients and the need to treat emerging pollutamtspollutants not commonly monitored in
the environment currently, but which have the ptiéémo cause environmental damage. One
expected outcome of increased effluent standariigler energy consumption. Coupled with
this, fluctuating energy costs and the need togauiéi fossil fuel based carbon emissions have
led to a greater focus on the energy efficient afi@n of wastewater treatment plants. Exergy
Analysis has been identified as a useful tool &ess the resource efficiency of thermal and
other energy systems. The exergy approach proadasonal basis for process optimisation,
where, in theory, the processes with the greatestgg destruction represent the greatest
energy efficiency opportunities. In this reseamkergy analysis has been used to assess and
compare the energy/resource efficiency of two Irishstewater treatment plants. One
important objective is to investigate the apprdenass of exergy analysis as a potential
benchmarking approach for wastewater treatmenttgla@lthough the two wastewater
treatment plants are of similar scale, and uselairnechnologies, the results of the exergy
analysis were significantly different. For examplee secondary treatment exergy destruction
differed by as much as 67% between the two wasewetatment plants. Furthermore, the
coupled pre-treatment and secondary treatment etiergfficiencies of both plants differed
significantly: one wastewater treatment plant had exergetic efficiency of 27.5% in
comparison with 40.2% for the second plant. Oneoirtgmt mitigating factor was identified:
the difference between their incoming wastewaterceatrations. These results indicate that
metrics such as exergy destruction when combinéd eainsideration of water quality can be
a useful tool in the comparing the overall perfoncgof wastewater treatment plants.
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1. INTRODUCTION
Wastewater treatment is a resource intensive pspoggh three main resources being
identified as those of greatest concern: energgmitals and water. According to the United
States Environmental Protection Agency (United &tdEPA, 2006), wastewater treatment
accounts for approximately 1% of the world’s totdergy consumption and 3% of the
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