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Abstract: This paper proposed a method based on impact force measurement to measure whether
there was a terminal velocity of water flow in building vertical drainage pipe. The force of water impacting
on the plate was converted into voltage signal collection through a weighing transmitter and a weight
sensor, and then the impact force was converted into the falling velocity of water according to the fluid
momentum equation. After exceeding a certain height, the flow velocity at the lower end of the vertical
drainage pipe had little relation with the height of the pipe. The conclusion that the terminal flow velocity
existed in the vertical drainage pipe and was positively correlated with the flow rate was verified. The
quadratic function relation between flow velocity and flow rate was fitted, and the correlation coefficient R*
was 0.946 7. The reliability of this method was preliminarily verified, which could provide theoretical

support for the design of building vertical drainage pipe and related measurement.
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Fig.1 Schematics of impact force measurement system
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Fig.2 Force analysis of water flow control body
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Fig.3 System diagram of the experiment
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Fig.4 Actual device of flow measurement
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Fig.5 Relationship between flow velocity and flow rate at
different heights
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Fig.6 Relationship between outflow velocity and height at
0=8.0 m’/h
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Fig.7 Framed screenshot images of falling marker

tracked by high-speed camera
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Fig.8 Comparison of outflow velocity and marker falling

velocity under different flow conditions
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