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In a bubbly flow, the translational motion of bubbles enhances the turbulent mixing, which is known as the pseudo
turbulence. The mezzo-scale phenomena in the bubbly flow, which are related to the flow structure due to the
bubble-bubble interaction, play an important role on the pseudo turbulence. In order to study the mezzo-scale
phenomena of the bubbly flow, the DNS are conducted for the multi-bubble system. The two-fluid simulation is
also conducted in the same condition as the present DNS. Constitutive equations, where boundary conditions of
the pressure and the vorticity on the interface are taken into account, are derived for the averaged equations. The
turbulent energy spectrum obtained by the present two-fluid model reproduces the DNS result well, while the
result by the conventional two-fluid model, where the boundary conditions on the interface are neglected, show

considerable difference with the DNS one.
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Table 1. Simulation conditions of domain size and
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