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INERTIAL MIGRATION AND DYNAMICS OF AN ELASTIC CAPSULE IN CHANNEL FLOW

S.J. Shin™ and H.J. Sung’
'Fluid System Design Division, Advanced Reactor Development Institute, KAERI
2Dept. of Mechanical Engineering, KAIST

We explored the dynamic motions and the lateral equilibrium positions of an elastic capsule in channel flow at
moderate Reynolds number varying Re, aspect ratio, size ratio, membrane stretching and bending coefficient. The
transition of tank-treading/swinging to tumbling motion was observed in the simulations and the transition of
dynamic motions for capsules resulted in different trend of the variation in the lateral equilibrium positions. Though
other conditions were similar, the capsule with tumbling motion migrated closer to the wall than that with

tank-treading motion.
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(a) y

Fig. 2 (a) Configuration of the circular capsule in a simple shear
flow, (b) Contours of steady deformed capsule compared
with the results of Sui et al.[3]
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Fig. 3 Variations with time of (a) the lateral position,
(b) the inclination angle, and (c) contours of the
elastic capsule for three different aspect ratio(e)
at Re=80, 1=0.2, ¢=10 and y=10"
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Fig. 4 The variations of (a) the Equilibrium positions and
(b) the phase diagram showing different regimes
of the elastic capsule for various values of aspect
ratio(¢) for the range Re=10-100
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capsule forwith varying (a) the size ratios,
(b)the membrane stretching coefficients and
(c) the bending coefficient for the range Re=10-100
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