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Project Overview

The goals for the project in entirety and thus, to present to the client a net zero
energy wastewater treatment. Most importantly, calculations were conducted to
determine the net energy value and thus, confirm whether or not the project meets
the goal of designing a net zero or net positive energy wastewater treatment plant
for the city of Philadelphia. In addition, the plant must still ensure that final effluent
was within limits.

Northeast Wastewater treatment
Plant (NE WWTP) aerial view.

Upflow Anaerobic Sludge Blanket (UASB)

The UASB is a high rate reactor because of its ability to retain
biomass, have a high treatment capacity and requires low space
requirement; increasing height reactor can compensate for a lower
area square footage (Droste, 1997). It utilizes the anaerobic process to
spontaneously immobilize sludge into well-settling granular sludge
(Latif et al., 2011). This results in the release of biogas, which can then
be captured for energy production.

Energy Balance

gy Production Energy Consumption
) (million KWhgjecyricity)

Energy from Biogas 466
Heating 382
Head Loss & Pumping 41
Operational 23
Annual Net Energy 20

Based on specifications previously defined in fall term and refined in winter term, the annual gross energy
value potentially able to be generated by the treatment plant was 466 million kWh. This term, the total energy
consumption of the design wastewater treatment plant was found to be 446 kWh annually, lost due to heating,
pumping, head losses and operations. This results in an annual net positive energy of 20 million kWh. This
shows that the net zero or more specifically, net positive energy goal has been accomplished, thus meeting
project goal. However, it is noted that in order to ascertain feasibility and accuracy of design calculations, pilot
testing of the plant must be conducted following completion of construction. Suggested recommendations
focused on hydraulics, sludge, air pollution control and permit.

Conclusion

The group’s proposed net zero energy wastewater treatment plant is beneficial as it addresses need to
increase energy efficiency of existing wastewater treatment plants across the nation as activated sludge, the
conventional technology, is known to be energy intensive. This is due to the required continuous addition of
oxygen gas to ensure the aerobic biological process in the reactors take place. Furthermore, since both
wastewater and sludge have energy potential, leaving them untapped is a waste, both energetically as well as
economically. Thus, it is hoped that as the push to replace or retrofit aging wastewater treatment plants across
the nation takes place, this project will as an exemplary model, proving that a net zero or net positive energy
wastewater treatment is indeed achievable.
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