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Numerical simulation on the sedimentation process of single and

double particles in polyacrylamide solution
GENG Mingliang » WANG Yanping » DENG Xiaofeng s ZU Yehang » L1 Yi
(School of Mechanical Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Aiming at the sedimentation of cuttings in the drilling fluid under the condition of drilling
stopping during the drilling process, the spherical particles and polyacrylamide (PAM) solution were
chosen to substitute for cuttings and drilling fluid, respectively. The computational fluid dynamics-discrete
element method (CFD-DEM) was used to simulate the sedimentation process of single and double particles
in PAM solution, and the effect of particle size and PAM solution concentration on the sedimentation
process of the single particle as well as that of particle size and initial distance of particles on the
sedimentation process of the double particles arranged horizontally were analyzed. The force on the
particles was briefly analyzed. The results showed that the sedimentation velocity of the single particle in
PAM solution was smaller than that in water, and it increased with the increase of particle size and
decreased with the increase of PAM solution concentration; the Magnus and Saffman forces significantly

effected the sedimentation of the double particles arranged horizontally, and the smaller the distance of
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double particles and the larger the particle size, the more significant the effect of Magnus force. Moreover,

compared to single particles, the vertical descent speed of double particles arranged horizontally during the

sedimentation process was greater than that of single particles and shows fluctuating growth. This study

will provide certain reference for the research on process operation of the drilling site, the sedimentation

mechanism of particles in viscous fluids and related engineering application.

Key words: double particles; particle distance; sedimentation velocity; non-Newtonian fluid;

numerical simulation
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