Abstract

Progress in Lattice Boltzmann Method

*k

SETA Takeshi

We review the recent progress and successful applications of lattice Boltzmann

method (LBM) to computational fluid dynamics. To clarify the important issue in the LBM
simulation, this report shows the recent progress in the LBM, and summarizes both the advantages
and disadvantages of the LBM. We also discuss the immersed boundary-lattice Boltzmann method
(IB-LBM) that has received much attention in recent years. Due to the common feature of using
the Cartesian mesh, the IB-LBM successfully calculates the rigid particle motions in a viscous
fluid. We present one of key issues in the IB-LBM, and examine the applicability of the Immersed
Boundary Method to the lattice kinetic scheme (LKS) for particulate flow.
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Table 1 The average Nusselt number predictions
with the generalized equation.

Nu
Ra k' 0 Brinkman Forchheimer
FEM LBM FEM LBM
0° 1.892 1.905 1.587 1.592
0.1 45° 1.870 1.885 1.573 1.580
10 90° 1.891 1.905 1.579 1.587
0° 1.140 1.137 1.106 1.107
10 45° 1,153 1.171 1.119 1.127
90° 1.141 1.137 1.106 1.107
0° 4,393 4.338 3.475 3.465
0.1 45° 4.425 4.366 3.456 3.469
10° 90° 4.491 4.425 3.499 3.491
0° 3.203 3.213 2.761 2.757
10 45° 3,191 3.192 2.853 2.771
90° 2.951 2.954 2.636 2.634
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Fig.5 Temporal evolution of velocity and pressure
in Taylor vortex flow. Mach = 0.3.
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