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Modification of Particle Dispersion in Isotropic Turbulence by Free Rotation of
Particle

Yongnam Park” and Changhoon Lee ™ '

* Dept. of Mechanical Engineering, Yonsei Univ.,
** Dept. of Computational Science and Engineering, Yonsei Univ.

(Received December 26, 2008 ; Revised May 18, 2010 ; Accepted June 4, 2010)

Key Words : Lift Force(% ), Particle-Laden Turbulence( A7), Direct Numerical Simulation(2] 5] 5% ZA}

2 S RN PGPS A $EolA, Al sitel msiae o el it 54
HE R Aslusle, 949 A0E ndBos o S neld g€ o 2} e Aoz
LA S, web] e el ARl SR ashs RAsEl, 2 Al SagAd Jgor
A Al A AL Felo] B Sus AEu AV PRES D FBAEIFE Fo 4FHO
2 Amngl Su BAZIIAE Gl olg Aub FAT B dou, Akusl e EA e
o ol Y= Aow BN el SRR HAAS He, dEHel SHe i st Bl
Stk Zo] helA gtk meb Yol Agshe Felst diTRel Awyel ks #37b ZFsalt,

Abstract: The effect of a particle’s spin is investigated numerically by taking into account the effect of lift forces
originating due to difference between the rotations of a particle and of a fluid, such as the Saffman and Magnus lift
forces. These lift forces have been ignored in many previous studies on particle-laden turbulence. The trajectory of the
particles can be changed by the lift forces, resulting in a significant modification of the stochastic characteristics of
heavy particles. Probability density functions and autocorrelations are evaluated from the velocity of solid particle,
acceleration of solid particles, and acceleration of fluid at the position of solid particle. Changes in velocity statistics are
negligible but statistics related with acceleration are affected by the rotation of particle. When a laden particle
encounters coherent structures during its motion, the particle’s rotation might significantly affects the motion due to
intermittently large fluid acceleration near the coherent structures.
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Fig. 3 PDF of acceleration magnitude of particle, seen by
fluid and lagrangian fluid when St=1. There are
no significant changes of PDF by lift forces
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