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Numerical simulation of water-measuring pillar with
round head in the U-shaped channel

LIU Jia-mei, WANG Wen-e” , HU Xiao-tao
(College of Water Resources and Architectural Engineering, Northwest A & F University, Yangling 712100, China)

Abstract In order to study the flow characteristics and measuring accuracy of water-measuring pillar with round head in
the U-shaped channel, the hydraulic characteristics was simulated based on Flow-3D software. The channel flow regime
and the values of the water surface line that measured and simulated were compared for the study of the relationship
between the water flow and the stagnation of the water depth,as well as the water head loss. The corresponding flow
formula was derived. The results showed that the relative error between the measured and simulated values was
<10% ,and both of them had good consistency. The numerical results could provide basis for the structure optimization
of the water-measuring pillar with round head. It was found the existence of good linear relationship between flow and
stagnation of water depth,and the correlation coefficient could reach 0.98. The head loss increased with the decrease of
the contraction ratio. The loss was smaller compared to the flumes,however, the head loss would get to increase if the
flow length was too big. Based on the calculation of the fitting flow formula, the maximum relative error was 9.74% ,and
the average error was 2.66% ,which could meet the accuracy requirements.
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Note:r is the bottom arc radius of the U-shaped channel, is the
central angle, D is the diameter of the water-measuring pillar, L is
the maximum length of the downstream direction.
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Fig. 1 Sketch of the water-measuring pillar with

round head in U-shaped channels
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Fig. 2 Measuring points distribution of

the water-measuring pillar
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Table 1

Parameters of U-shaped channel and water-measuring pillar

P16 2% Channel parameters

H kK 2% Water-measuring pillar parameters

K E L/mm  Downstream length

B H/em  JEICERE r/em o 0/ 4R e
Channel Bottom arc Central Shrinkage B A (1)) kS 1 LK 2
depth radius angle ratio Cylinder (Reference) Specification 1 Specification 2

50 20 152 0.57 150.0 225.0 300. 0

0. 50 175.0 262.5 350.0

0.43 200.0 300. 0 400. 0

0.28 250.0 375.0 500. 0

0.21 275.0 412.5 550.0
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Witk e MHAKE L/mm TWEKEE hy/cm
, - Vil Q/(L/s)  BESUKYE H./em KAk Hy/em  (H,/Hs)/
Shrinkage Downstream Downstream
] Flow Stagnation depth Head loss %

ratio length water depth
0.57 150(ZR) 50. 24 26.97 23.58 2.20 8. 17
225 50. 24 25.82 24.23 1.70 6.57
300 50. 24 26.31 23.63 2.16 8.22
0.50 175(& 1) 38.71 27.12 22. 86 2.88 10. 62
262.5 38.71 26.54 23.15 2.03 7.66
350 38.71 27.09 23.04 2.69 9.93
0.43 200(Z ) 38.71 28.22 22.42 4. 46 15. 27
300 38.71 27.55 23.15 3.04 11. 05
400 38.71 28. 14 22.69 4.03 14. 32
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