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Research on anti-clogging technology of muddy water pipeline
conveyance and irrigation system
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Abstract: [Objective] Movement mechanisms of water and sediment in muddy water pipeline convey-
ance and irrigation system were investigated in this study. The anti-clogging technology was studied as
well, which can provide some technical support for the application and extension of pipeline conveyance and
irrigation technology in irrigation districts. [ Method)] Based on sediment transportation mechanics and
pipeline hydraulics, the critical non-silting velocity in muddy water pipeline was observed and analyzed by
using indoor water pipeline conveyance experimental system. Together with the practice of built-up water
pipeline conveyance system,the pipeline clogging mechanism and anti-clogging technology in muddy water
irrigation district were discussed. [Result] Critical non-silting velocities with different sediment concentra-
tions were obtained and thereby an empirical formula was founded to calculate critical non-silting veloci-
ties. The critical non-silting velocity in muddy water pipeline was smaller than the critical deposition veloci-
ty. The cause of pipeline deposition included water source, designing, operation and management in irriga-
tion districts. [Conclusion) The anti-clogging technology measure of muddy water pipeline conveyance and
irrigation system have been put forward. The empirical formula of critical non-silting velocity were investi-
gated,and the calculated results of this empirical formula are relatively reliable, which can be regarded as
the design basis of pipeline irrigation project for silt concentration less than 100 g/kg.
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Fig. 1

Testing system sketch for muddy water pipeline conveyance

1. Reservior; 2. Dynamic system;3. Slime pump;4. Valve;5. Testing pipeline section; 6. Magnetic flowmeter;

7. Differential manometer;8. Observing section of synthetic glass;9. Conductivity meter; 10. Stand;11. Scouring pipe;12. Distributive pipe
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Table 1 Grading of sediment
ALfE /mm <0.15 <0.1 <0.05 <0.025 <0.01 <0.005 <ds
Particle size
Fite /% Quality ratio 100 97. 34 71.22 18. 96 6.00 1.14 0.033
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Table 2 Physical testing of water samples

IKFE 45 TUWHEE/ (g kg D VB /(L e m ) TVRAI/ (kg + m™ ) FEAKEB B/ (g cm™ )
Run No. Quality ratio Volume ratio Mixed ration Density of muddy water
1 21.6 8.35 22.11 1.024
2 39.0 15. 24 40. 35 1.035
3 57.5 22.74 60. 21 1.047
4 73.7 29. 46 78.00 1. 058
5 93.4 37.81 100. 11 1.072
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Table 3 Relationship between sediment concentration

and critical non-silting velocity

Mk AN 92 0 3/
(m+s™ D
Critical non-silting
flow velocity

SR/
(Le+m*)
Volume ratio

TUVRA L/
(kg * m %)
Mixed ration

8.35 22.11 0.533
15. 24 40. 35 0. 601
22.74 60. 21 0.665
29. 46 78.00 0. 681
37.81 100. 11 0.697
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