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Experiment and Modelling on Resistance Loss of Muddy Water
Delivery for Irrigation in Low-pressure Pipeline System

Zong Quanli'?  Tang Hua' An Jie'
(1. College of Water Conservancy and Architectural Engineering, Shihezi University, Shihezi 832000, China
2. State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China)

Abstract; Through experimental study on resistance loss of water delivery in pipeline system, the
variation laws of resistance loss for clean and muddy water were researched respectively. In clean water
experiment, the quantitative formula between resistance loss coefficient of clean water and Reynolds
number was achieved. It could be used to calculate resistance loss of clean water. In muddy water
experiment, the variation law of resistance loss with the difference of velocity and sediment content was
focused on, which the resistance loss increased with the increasing of velocity. On the condition of small
sediment content the resistance loss increased with the increasing of sediment content, while it decreased
with the increasing of sediment content on the condition of large sediment content. The reason for
producing this variation law of resistance loss was analyzed from turbulence prevention and drag reduction
by sediment. Based on this analysis, the variation law of resistance loss coefficient for muddy water was
researched, and the calculation formula between the resistance loss coefficient and the dimensionless
comprehensive factor was developed. Comparison between the experimental results and standard Durand
and Chen Guangwen calculation model showed that there was large difference between them, and the
existing models couldn’t applied to calculate the resistance loss of muddy water. According to the results
of experiment, the quantitative formula, between resistance loss and the product of the flow Froude
number and sediment concentration, and the Froude number of sediment deposition was developed.
Result showed that the correlation coefficient R was 0. 90.
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Fig.1 Tester diagram of experimental system
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Tab.2 Physical properties of muddy water sample

U ER TW R TV EIR Ui
A aws, wees, | aws, meues,
Gt EIRE

/kg+m 3 /Lem~? /kgem 3 /Lem 3
1 0.19 0. 07 12 5.03 1.90
2 0.62 0.24 13 5. 64 2.13
3 0.79 0.30 14 6.03 2.27
4 0. 96 0.36 15 6. 40 2.42
5 1. 64 0. 62 16 6.85 2.59
6 1.76 0. 66 17 7.19 2.71
7 2.62 1. 00 18 8.36 3.15
8 2. 69 1.02 19 11. 06 4.17
9 3. 44 1.30 20 15. 09 5.69
10 4.05 1.53 21 16. 60 6.26
11 4.63 1.75 22 17.23 6.50
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