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Estimation of Inlet Pipe or Culvert Discharge Coefficient of Wastewater
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Abstract: Pipe or culvert discharge coefficient determination, monitoring data selection, and
missing or abnormal data processing are challenges in drainage system modeling. In special cases, the
pipe or culvert discharge can be determined according to the on-site pump effluent rate, sump water level
and upstream manhole water level ; then, the inlet pipe or culvert discharge coefficient can be determined
according to the head loss formula. Sensor sensitivity or signal transmission failures often result in data
anomalies or discontinuities, and the application should choose continuous field monitoring data with good
quality. Linear interpolation method can be used to fill missing data or outliers. When two parameters
show strong correlation, correlation analysis can be used to predict the missing or abnormal data of one
parameter from the other. According to the basic principle and calculation steps, through the example
analysis, the estimated inlet pipe or culvert discharge coefficient was within a reasonable range, and met
the expected goals.
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Tab.1 Manning roughness coefficient of drainage channels
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Tab.2 Hazen — Williams flow coefficient value

AR KW CHE | 15K C1H
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Fig. 1 Inlet pipe or culvert of wastewater pumping station
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Fig.2 Water level of manhole, sump and outflow
of pumping station during April 4 -9, 2017
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Fig.3 Test water level 1 of sump and outflow of pumping
station after data processing
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Fig.4  Calculation value of inlet flow of pumping station
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Fig.5 Hazen — Williams coefficient value of pipeline
at each moment
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