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A study on the drag and lift characteristics of a spherical particle

under wall constraints
CUI Baoling s\WANG Kai
(Zhejiang Key Laboratory of Multiflow and Fluid Machinery, Zhejiang Sci-Tech University,
Hangzhou 310018, China)

Abstract: Aiming at the issue of forces on particles under wall constraints, this study focuses on a
spherical particle moving at a constant velocity parallel to the wall in a stationary fluid. Direct numerical
simulation (DNS) combined with the overlapping grid method and the moving computational domain
method was employed to conduct a fully resolved numerical analysis on the drag and lift forces experienced
by the particle, within a finite Reynolds number range (3-300) and various particle-to-wall distances (0. 6-
4.5 particle diameters). The study investigated the drag and lift properties of the particle under wall
constraints. The results show that as the particle-to-wall distance increases, the drag coefficient of the
particle gradually decreases, and by fitting the computed drag coefficients, an expression for the drag
coefficient of spherical particles under wall constraints is established, with the model demonstrating a
mean absolute percentage error of 2. 56%. The lift coefficient of the particle also decreases with increasing
particle-to-wall distance: when the particle-to-wall distance is less than 0. 625 particle diameters, the lift
coefficient decreases with increasing Reynolds number; when the particle-to-wall distance exceeds 0. 625

particle diameters, the lift coefficient first decreases and then increases with increasing Reynolds number.
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The research findings can provide certain reference for the study of particle-laden two-phase flows under

wall constraints.

Key words: numerical simulation; particle two-phase flow; wall constraints; drag force; lift force
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