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A Numerical Simulation of Ostillating How in a Two Dimensional
Channél Using Lattice- Boltzmann Method

Wang Yong, He Yaling, Tang Guihua, Tao Wenquan
(State Key Laboratory of Multiphase Flow in Power Engineering, Xi' an Jiaotong University , Xi' an 710049, China)

Abgract: A numerical study was performed for incompressible oscillating flow in a two-dimen-
sona channel , the so-called Womerdey flow , usng latticeBoltzmann method (LBM) . Thepres
sure gradient variesperiodically. The major resultsare asfollows. When the cycleis short , annu-
lar effects exist in the velocity profiles. The amplitudes of the velocity along the centerline are
less than those near the wall , and the gradients of the velocity near the wall are larger than those
in the center region. However , when the cycleislong the velocity profiles are of parabolic type,
and the amplitudes of velocity along the centerline are larger than those near the wall. The results
of the velocity fields agree well with the analytical solution. The phase difference between the ve-
locity and temperature, the profiles of the temperature, and the fluctuating characteristics of the
temperature mainly depend on the cycle and amplitude of the pressure gradient. From this study ,
it can be concluded that the LBM is an efficient approach for smulation of oscillating flow.
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