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Experimental study on critical velocity of slurry pipeline transportation
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(1. College of Mining ,Liaoning Technical University ,Fuxin 123000, China ;2. Department of Pipeline Coal Transporting , Wuhan Design & Research
Institute Co. ,Lid of China Coal Technology & Engineering Group ,Wuhan 430070, China)
Abstract: In order to accurately calculate the critical velocity of slurry pipeline transportation , the influence of slurry concentration, pipeline
diameter, slurry size distribution and slurry density on the critical flow velocity was analyzed according to previous experimental data,and
the mechanism was elucidated. The results show that with the increase of slurry concentration and pipeline diameter, the critical velocity in-
creases , while the critical velocity decreases gradually with the increasing of particle size and diameter ratio. On the basis of previous stud-
ies,a new model for calculating critical velocity and a new definition on critical velocity are proposed. It is fitted by dimensional analysis
and verified by experiment. The maximum error between calculated value and measured value is 2. 69% ,and the average error is 1. 29% .
The average error of measured critical velocity and tested value from three famous scholars are 4. 18% ,10. 25% ,11. 45% ,respectively.
The average error of the new formula to verify the calculation of critical velocity is less than 12% ,which meets the prediction of critical ve-
locity.
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Table 1 Experimental data of three pipeline diameters

133 mm 100 mm 76 mm
WAy SEDGE R ARy SCOIE SRR ARy Sl A
B/% W/ (m-s") /% #/(m-s') BU/% #/(m-s")

6.12 2.07 5.80 1.82 6.93 1.56
7.58 2.18 8. 08 1.92 9.54 1. 68
9.36 2.23 9.65 1.97 10.93 1.72
11.43 2.33 12.59 2.09 13. 14 1.78
13.45 2.51 15.26 2.19 15.38 1. 89
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Table 2 Experimental data of three famous scholars

ik D/m d/mm s Cy v,/(m-s™")
0. 108 0. 585 2.60 0. 050 1.99
[2] 0. 108 0.585 2.60 0. 100 2.12
0. 108 0.585 2.60 0. 150 2.44
0. 052 3.200 1.41 0. 050 0. 60
[19] 0. 052 3.200 1.41 0. 100 0. 65
0. 052 3.200 1.41 0. 150 0. 68
0. 150 0.440 2.60 0. 050 2.47
0. 150 0.440 2.60 0. 100 2.65
[18] 0. 150 0. 440 2.60 0. 150 2.71
0. 150 2.040 2.60 0.075 2.53
0. 150 2. 040 2.60 0.079 2.41
0. 150 2. 040 2. 60 0. 100 2.62
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