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Fluid Forces Acting on a Sphere Particle Moving with Vortex Shedding
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Fluid forces on fixed/free sphere particles are directly calculated. Particular attention was focused on the Reynolds
number 500. Unsteady and non-axisymmetric vortex shedding takes place in this case. The lateral (lift) force
decreased significantly due to the particle motion. This result suggests the prediction of particle motion using
fluid force data measured with a fixed sphere in a uniform stream is misleading for the case of vortex shedding.
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Fig. 1: Drag coefficient (influence of grid resolution)
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Fig. 2: Spectrum of streamwise velocity in the wake
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Fig. 3: Reynolds number dependence of unsteady vortex shedding from sphere (instantaneous V2p-contours)
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Fig. 4: Summary of numerical setup for flow around a

moving particle
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Fig. 5: Time evolution of drag and lift coefficients

B, EEEREEELWVIRNBICHDHE—EREH S
72, MFORETERTE DL LT, X (5) O
HWDHEZE LT,

fE R % Table 1 ICEKT D (1, |TRLFHEFIREH, C, 1%
PR, Cy 13250 .« R FIXIEE R I S5
FEHISFADOHIC X > TEBFRA S 2520 5. TEHIZBERE
PED Ly, BEEHO/NSWRTFIE S (BRRITEY) H4%

Copyright (© 2000 by JSCFD



Fig. 6: Force and velocity maps in horizontal plane
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Fig. 7: Spectrum of drag and lift coefficients
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Fig. 10: Particle trajectories
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