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ABSTRACT

%), Tandem-twin

The lattice Boltzmann method(LBM) has attracted attention as an alternative numerical algorithm
for solving fluid mechanics since the end of the 90’s. In these days, its intrinsic unsteadiness and
rapid increase in computing power make the LBM be more applicable for computing flow-induced

noise as well as fluid dynamics. The lattice Boltzmann method is a weakly compressible scheme, so

we can get information about both aerodynamics and aeroacoustics from single simulation. In this

paper, numerical analysis on Aeolian tone noise generated by tandem-twin square cylinders in duct is

performed using the LBM. For simplicity, laminar two-dimensional fluid models are used. To verify

the validity and accuracy of the current numerical techniques, numerical results for the laminar duct

and the cylinder flows are compared with the analytical solution and the measurement, respectively.

Then, aerodynamic noise of the twin tandem square cylinders is investigated. It is shown that the

aerodynamic noise from the twin tandem square cylinders can be reduced by controlling the distance

between the cylinders.
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lift and drag coefficient at Re=100
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Table 1 Mean drag coefficient for the flow past a
square cylinder at different Reynolds number

Authors Method Re=50 | Re=60 | Re=100
Shimizu et al. Exp. - - 1.58
Breuer et al. FVM/LBM 1.48 1.42 1.37
Perumal et al. LBM 2.21 2.02 1.80
Present LBM LBM 2.01 1.92 1.79

Table 2 Summary chart of computational results for
steady inlet velocity profiles(from Davis et

al.")
el el R R I e
1/6 1 Para. 1000 1.76
1/6 1 Exper. 1000 2.11
1/6 1 Unif. 1000 2.32
1/4 1 Para. 1000 1.88
1/4 1 Exper. 1000 2.37
1/4 1 Unif. 1000 2.82
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