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Numerical Analysis of the Flow around a Cylinder at High Reynolds Number
using the Lattice Boltzmann Method

00 000 OO0 001138656 OO OO0 7-3-1, E-mail: imamura@sonic.t.u-tokyo.ac.jp
000000000000 0113-0033 OOO0OO 7-3-1, E-mail: suzuki @sonic.t.u-tokyo.ac.jp

OO0 0O 0O OO0 00182822 O0O0OO0OOODOOOO 7-44-1, E-mail: nakamura@nal.go.jp
OO0 000 OO0 00182822 O0O0O0OOOODOOOO 7-44-1, E-mail: yoshida@nal.go.jp
OO0 000 OO0 00182822 OOO0OO0OOOOOOO 7-44-1, E-mail: fukuda@nal.go.jp

Taro Imamura, Univ. of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8656
Kojiro Suzuki, Univ. of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033
Takashi Nakamura, NAL, 7-44-1 Jindai-ji Higaishimati, Chofu-si, Tokyo 182-8522
Masahiro Yoshida, NAL, Jindai-ji Higaishimati, Chofu-si, Tokyo 182-8522
Masahiro Fukuda, NAL, Jindai-ji Higaishimati, Chofu-si, Tokyo 182-8522

In this paper, the flow around a cylinder at high Reynolds number is solved using the Lattice
Boltzmann method. The two-dimensional 9-velocity lattice Boltzmann method, which is extended to
generalized coordinates, is used. It is well known from experiments that, when the Reynolds number is
approximately 10° to 10° the drag coefficient suddenly decreases. This is known as the “Drag Crisis’.
The drag crisisis numerically simulated without using turbulent model. The effects of the CFL condition,
and the wall boundary conditions are discussed in detail .
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Re B.B C-E ISLBM FDM
10 Cd 2.96 2.92 3.17 2.80 3.0
Cp 1.49 1.50 1.39 14015
20 Cd 2.22 2.20 2.15 20022
Cp 1.36 1.36 1.23 12013
40 Cd 1.76 175 1.50 15
Cp 1.29 1.28 113 1.101.2

Table 1 : Drag coefficients and Pressure coefficients
calculated by various methods.
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Fig.1 : Calculation grid and velocity component of the
particle
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Fig.2 : Outer boundary condition
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Fig.4 : Pressure contour and instance streamline at Re=10
(Left figure : Bounce Back, Right figure : Chapman-Enskog )
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Fig.5: Pressure contour and instance streamline at
Re=10° (Bounce Back boundary condition)
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Fig.6 : Pressure contour and instance streamline at
Re=106 (Bounce back boundary condition)
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Fig.7 : Pressure contour and instance streamline at

Re=106

(Chapman-Enskog boundary condition)
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