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Fig.1 Structure diagram of rudder-like flume
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Fig.3 Three-dimensional model and boundary setting of rudder-like flume
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Table 1 Characteristic depths of rudder-like flume
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Fig.8 Variation of longitudinal velocity along axis
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Table 2 Hydraulic jump energy loss of rudder-like flume
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EE %4 59 8.07 85 12.97 26 4.90 0.281
EP Y 55 8.35 81 13.62 26 5.27 0.322

KKS #4 59 7.74 83 12.47 24 4.73 0.274

CBD #4 55 8.03 85 13.12 30 5.09 0.313
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Table 3 Backwater height of rudder-like flume

EE % 16.35 13.49 2.86
EP #Y 16.32 13.40 2.92
KKS 74 16.35 13.57 2.78
CBD #Y 16.30 13.41 2.89
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Table 4 Comparison between calculated flow and

simulated flow of rudder-like flume
THER RS TR LY

iTR2-FALLLN (L s (L s MFHRZE%  FHHRE%
EE %4 20.93~48.85 21.21~49.34 1.31~-3.29 2.47
EP 7Y 21.15~49.45 20.87~49.35 2.34~-3.76 2.73
KKS %4 21.25~48.67 21.40~49.32 0.69~2.61 1.73
CBD % 20.85~49.17 21.45~49.29 1.17~-3.25 2.73
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The Impact of Geometry of Rudder-like Flume on Its Performance and Accuracy

LI Wei', ZHANG Xinyan?", LIU Zhaoyang"
(1. School of Water Conservancy and Construction Engineering, Northwest A & F University, Yangling 712100, Ching;
2. Key Laboratory of Agricultural Soil and Water Engineering Ministry of Education Northwest A & F University, Yangling 712100, China)

Abstract: [Objective] Flume is a hydraulic device widely used in hydraulic engineering projects. Its performance
depends on many factors. In this paper, we explore the alignment of measuring flume with smooth flow, stable flow
pattern, accurate flow measurement and small head loss, based on the streamline structure of underwater equipment.
[ Method] Four flumes with different streamline shapes were studied. Numerical simulation was used to study their
hydraulic performance under different flow rates, including velocity distribution, water surface profile, Froude
number, water head loss and backwater height. [Result] It is found that the backwater height of the flume and the
head loss both decreased when the diffusion became steeper. The upper Froude numbers of the four flumes were less
than 0.5, regardless of the flow rates. The backwater heights were less than 3 cm. The average error between the
measured and simulated flow rate was less than 2.42%, indicating that the flow measurement is accurate, and the
head loss is small. [Conclusion] The water surface profile of the KKS type flume is more stable, and the velocity
distribution is more uniform under different flow rates, compared to other flumes. Its head loss is less than 0.35 cm,
the flow measurement accuracy is more than 98.27%. Its hydraulic performance is hence the best among the flumes
we compared.
Key words: rectangular channel; rudder-like measuring flume; numerical simulation; streamline shape
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