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DIRECT NUMERICAL SIMULATION OF PARTICLE SUSPENSIONS IN A POLYMERIC LIQUID

W.R. Hwang,* M.A. Hulsen?and H.E.H. Meijer*

We present a new finite-element scheme for direct numerical simulation of particle suspensions in simple shear
flow of a viscoelastic fluid in 3D. The sliding tri-periodic representative cell concept has been combined with
DEVSS/DG finite element scheme by introducing constraint equations along the domain boundary. Rigid body motion
of the freely suspended particle is described by the rigid-shell description and implemented by Lagrangian multipliers
on particle boundaries. We present the bulk rheology of suspensions through the numerical examples of single-, two-
and many-particle problems, which represent a large number of such systems in simple shear flow. We report the
steady bulk viscosity and the first normal stress coefficient, which show shear-thickening behavior for both

properties.

Key Words : & E}l(Suspension), 2)55=*I3]44(DNS), &4t
fr#gHRheology), & (Viscoelasticity)
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Fig. 2 A number of particles in a sliding tri-periodic cell
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Fig. 3 Discretizations of fluid domain and particle boundaries
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Fig. 5 Distribution of the trace of the conformation tensor of
polymer of a single particle in a sliding periodic frame with
the Oldroyd-B fluid
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3 £ ¥ .MA. Hulsen - HEH. Meijer

B E=RdlA A B39 #0014 AARA
PAEAL A FEEAE Ao B A
Z(saddle point problem)S zt7] wiizel &= FHAA Fol
TRz e ZIet ARNE ARESHE MPIZINES
MUMPS 2lelBefelE &-g3lsich tejv 52789 Hekd
59 A4 15x15x 159 AR ALgsto] % 0GB e}
T =B Faste] EeAoz Fadt g o YAt
EAEE FEdAele Aol oz ddelrt olF Al
A A gl Z]ekglk sjE A Fo] 7] (iterative solver)
o] sluro] AAaltt H Stokes F-EolA ON)Q A< 3

013 B2 Ax]2]7|%(block preconditioning), Multigrid 71,
Z18)aL Krylov subspace 7198S Z3He o]2i3l BolA] wj$-
ARl Aggrolel & 4 9dri{21,22].

= 7

B 20070 AREEAAAAR)] Aow B

=
Shezlg AT (| Ug ol FefE Agteln, AT A
A=t} (KRF-2007-331-D00134).
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