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Abstract

This study aims to explore how water recycling centers can achieve energy
conservation and carbon reduction through improved operations. As an
important part of water resources management, the water recycling center
consumes a lot of energy and generates a lot of carbon emissions during its
operation. Therefore, it is of great significance to improve its operational
efficiency and reduce its carbon footprint.

Based on the electricity efficiency survey and data analysis of a water
resources recycling center in central China, the study evaluates the center's
energy consumption and carbon emissions and analyzes its main sources of
carbon emissions. The results show that the main.

The main carbon emissions come from the electricity consumption in the
water treatment process and the energy consumption in the sludge treatment
process.

First of all, for high-energy-consuming operating motors, it is recommended
to replace them with high-efficiency motors, which are expected to effectively
reduce power consumption and reduce carbon emissions: 14684.67 kg.CO2e
(year). In addition, a solar photovoltaic system is installed on the roof, which
can provide about 3710 kilowatt-hours (KWh) of electricity to the entire factory
every month on average, effectively reducing the demand for purchased
electricity and carbon emissions. At the same time, upgrading existing lighting
equipment to LED T5 lamps can save carbon emissions of 267.795 kg.CO2e
(year). LED lamps do not use solid mercury in the manufacturing process, have
long lifespan (currently 30,000 hours), and have a high replacement rate.
Reduction can also better achieve carbon reduction goals. The UASB system is
introduced to reduce the equipment load of the aeration tank of the aerobic

system. This system has the characteristics of no aeration, low energy



consumption and low waste sludge production. It can also recycle biogas and
save electricity and energy consumption. In order to reduce the amount of sludge
produced and carbon emissions during treatment, it is recommended to use black
soldier fly feeding sludge decomposition technology to reduce the burden of
sludge treatment and realize recycling and reuse of waste resources. Finally,
consider using recycled water containing ammonia nitrogen as agricultural
nitrogen fertilizer to reduce the power consumption and carbon emissions of
nitrification and denitrification processes, while also reducing the demand for
agricultural nitrogen fertilizer.

Finally, consider using recycled water containing NO3- as agricultural
nitrogen fertilizer to reduce the power consumption and carbon emissions of
nitrification and denitrification processes, while reducing the demand for

agricultural nitrogen fertilizer.

Keywords: water resources recycling, high-efficiency motors, LED lamps, solar

power generation, energy conservation and carbon reduction
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