5545 255 1 ) 7 ¥ I ## Vol.45 No.1
2025 4E2 A MINING AND METALLURGICAL ENGINEERING February 2025

RERT KNRAETEAPMAIEHFEXBHAR

SR SR HRE ) kapK, BE A, B’
(LR RE R P VSRR A T S S0 U &, MR 11 570228 2. B RF {5 BV Sl (s TRE2EBE, RS W11 570228 ; 3. H kF vkl
TRRBE, MR I 570228)

O CONPIREERE KR IHEE N RL IS SR PR T — R T RS A B R R EUR TR | CAAE AR A 3 TR AR
VBB R BN | EE A B A XK I S AR v () 4 T T O R A T O £ B U BB, IS A UKL AE A I N 1
SIRFHIESGE S, S5 FRI A A v JBUR A 1] T 2R AR A A A S 3 A A ) 5 T RE T, /IR 3 2 A v 7 I A R B v 1Y
AT A s TOURL 4 T 141 3 B2 4 A W A8 TE AR 1) 2L T BT MR, W TBORD LA 3G T s/, HL DA AE T8 Hho o W A7 BE T [ 3B T s/ > 2
H AR R A B R BRI N FH 48 NSOk A2 SRt A #T

K WIERE; R TFRGA AR EiEHE; BREEsh; BWWAHR,; K 8ET; BGRGHE; BHRs#

hE 43S TD857;P744;TP391 ERPRARRD: A doi;10.3969/].issn.0253-6099.2025.01.001

XEHS: 0253-6099(2025)01-0001-06

Experimental Study on Motion Characteristics of Coarse Particles in
Hydraulic Lift Pipelines During Deep-Sea Mining
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Abstract; To study the motion characteristics of particles in hydraulic lift pipelines during deep-sea mining, a set of
particle image processing technique was proposed, including image preprocessing, binarization processing,
morphological operations, edge detection of particles, and overlapping segmentation. This technique was used to identify
and extract particle information from cross-sectional images of pipe obtained from hydraulic transportation simulation
experiments, and the distribution and motion patterns of particles within the pipeline were also analyzed. The results
show that the larger particles tend to aggregate near the pipe wall, where fluid flows at a lower velocity; the smaller
particles are mainly concentrated at the center of the pipeline with the fluid at a higher velocity. The distribution of the
average particle velocity along the radial direction of the pipeline follows a parabolic law of variation. The average
velocity decreases as particle size increases, and also the velocity reaches the maximum at the center of pipe and then
gradually decreases towards the wall. It is found that the proposed particle image processing technique can be effective in
analyzing the motion characteristics of particles in pipeline.
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Fig.1 Vertical hydraulic lift test system
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Fig.2 Particle image processing process
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Table 1  Particle identification and counting results
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Fig.3 Cumulative distribution of particles
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Fig.4 Distribution of particles at different flow rates in pipeline
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Fig.5 Average size distribution of particles at different flow rates
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Fig.6 Radial distribution of average velocity of

particles at different flow rates
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