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An investigation of effects of particle’s shape on particle dispersion in an isotropic turbulent flow
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This paper reports a numerical investigation of effects of particle’s shape on particle dispersion in an isotropic
turbulent flow. A new Cp — Re relation considered particle’s oscillationand rotation isdeveloped and applied to
the point approximation particle’s motion calculation. A statistic method is used to quantify particles dispersion
after the particles sufficiently dispersed in space. As a result, particles’ dispersion motion is affected by particle’s
sphericity markedly.For a particle with relatively small sphericity, dispersion behavior is quite different compared
with the sphere’ s, and furthermore this difference may lead to a significant influence on particle’ s ignitionability

or flammability which should be discussed in detail.
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(a) Drag coefficient of a spheroid.

003 L] L] L] L]

| —— Spheroid
0.02 —— sine curve

PDF

0.01

0 | i i |
0 02 04 06 0.8 1
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Fig. 1: Drag coefficient of a spheroid and its PDF curve.
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Tab. 1: Particle data obtained from a single particle calculation.

Case Volume[m?]  Sphericity

b c x y

min  0.307209 0.347656 0.091022 0.254914 0.514022
max 0.696824 0.268462 0.174612 0.498645 0.562824

CASEO1  3.961*10~ !4 0.85

CASE02 3.961*10714 1.00 -

0.310915 0.527794
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Fig. 2: Visualization of vortex defined by Q2 = 10000
for CASEO1.
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(a) Cp and Re variation during simulation of a particle for
CASEO01 while stk ~ 2.2.
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(b) PDF of the particle’s Cp value.

Fig. 3: Drag coefficient of a spheroid and its PDF curve.

0.6 3
0.5 pip [ rrwmime g SR 0 5
I \on, A
h?"DM
0.4 2
= 0.3 15 X
Q instantaneous Stk — i
0.2 average Stk — 1 4
! instantaneous D
1 avergae D —
0.1} 0.5

0 0
1000 4000 7000 10000
step [-]

Fig. 4: Parameter D and Stokes number variation dur-
ing calculation for CASEO1.
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Fig. 5: Comparison of parameter D between each case.
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