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Abstract [ Objective] The residual heat of urban wastewater is stable and contains enormous potential. Wastewater source heat
pump recovers and utilizes the excess heat from domestic wastewater for heating purposes in daily life or production, reducing fossil
energy consumption. It is a green new energy technology that contributes to energy conservation, emission reduction, and environmental
protection. [ Methods ] This paper analyzed the changing trends of urban wastewater volume and water temperature in Beijing, and
assessed the excess heat potential, energy-saving benefits and environmental benefits of the urban wastewater system in Beijing.
[Results] The urban wastewater volume in Beijing was abundant, with an annual wastewater treatment capacity of 2. 3 billion cubic
meters. The fluctuation range of the maximum flow rate was 42. 79% , and the fluctuation range of the minimum flow rate was 29. 07%.
It could not be guaranteed that the ratio of the minimum water volume for five days to the annual average flow rate was 0. 75. This flow
ratio could be used as a coefficient, multiplied by the annual average daily treatment capacity, to evaluate the flow rate of wastewater
excess heat in the upstream sewage pipe network of the wastewater treatment plant. The winter water temperature in Beijing was higher
than the air temperature, with a fluctuation range of 35.3% for the highest water temperature and 31.4% for the lowest water
temperature,, which was basically maintained between 13 °C and 17 C. Tt could not be guaranteed that the minimum water temperature

of 13 °C for 5 days could be used as the initial water temperature for the assessment of urban wastewater excess heat in Beijing. At
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present, 48 major wastewater treatment plants in Beijing were carrying out large-scale wastewater source heat pump heating projects,
with a single heat extraction (temperature difference of 5 C) heating capacity of 1 378 811 kW, a heating area of 34.470 3 million
square meters, and an annual savings of 347 700 tons of standard coal, with an energy-saving rate of 48.37%. The annual CO,

emission reduction was 964 000 tons, the annual SO, emission reduction was 945 tons, the annual NO_ emission reduction was 945

tons, and the dust emission reduction was 157.5 tons. [ Conclusion ]

The energy potential, energy-saving benefits, and

environmental benefits of Beijing’s urban wastewater system are enormous.

Keywords urban wastewater excess heat potential ~wastewater source heat pump energy saving benefit environmental benefit
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