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Fig. 2 Sensitivity function curves of influencing factors
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Fig. 4 Settling velocity surface of transition zone
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Table 2 The settling velocities of gravel particles

URLRL A /m AR Z KL UUFEEE (m-s™)
0.00745 0.60011 0.377206
0.00841 0.60302 0.395757
0.00968 0.64143 0.480000
0.01299 0.80082 0.624658
0.01570 0.60246 0.538583
0.01626 0.73178 0.660870
0.01845 0.67504 0.658748
0.02293 0.67817 0.692292
0.02407 0.63074 0.720000
0.02630 0.57565 0.667317
0.02781 0.77171 0.898039
0.02912 0.62112 0.708808
0.03094 0.64108 0.836107
0.03235 0.69154 0.936605
0.03471 0.58933 0.821279
0.03601 0.66371 0.886452
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Fig. 5 Settling velocity and particle diameter curves under
different conditions
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Influencing factors for particles settling velocity in vertical pipes

ZHAO Guoyan, LIN Chunping, HONG Changshou

School of Resources and Safety Engineering, Central South University, Changsha 410083, China

Abstract For the issue of "greater well depth" faced by deep mining activities, the influencing factors on the settling velocity of particle

in the hydraulic lifting system have been studied. Based on the settlement mechanism of spherical particle in water, the settling velocity

expressions of laminar area, transition area and turbulent area are respectively determined. A sensitivity analysis is carried out in terms of

particle size, particle density and water temperature, and the influence of particle shape and its concentration on the settling velocity is

discussed. The results show that in the laminar area and transition area, the sensitivities of particle size, particle density and water

temperature to the settling velocity vary with the ratio of particle density to the water’s; That in the turbulent area, the sensitivities of those

influencing factors exhibit as particle density>particle size>water temperature; And that the actual settling velocities of irregular particles

are less than those theoretical values of the spheroidal particle of same size. To make the results better fit engineering practice, the particle

shape factor is employed to amend the differences between the theoretical values and the actual ones, and Richardson—Zaki formula is

adopted in the hindered settling process.

Keywords deep mining; vertical pipe; hydraulic lifting; settling velocity
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