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Direct numerical simulation of turbulent channel flow containing bubbles
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Takafumi Kawamura, Ship Research Institute, Shinkawa 6-38-1, Mitaka, Tokyo

Direct numerical simulations (DNS) of fully developed channel flow containing microbubbles are presented in

this study. Both the liquid and gas phases are treated as incompressible continuum fluids and solved by a finite

The

volume method. The interface between the two phases is represented by parameterized bubble surfaces.
bubble surfaces are fully deformable, but merging or splitting of surfaces is not allowed. The accuracy of the

numerical method is examined for a problem of a single rising air bubble in a quiescent water, and the computed

This method is applied to DNS of channel flow

containing up to 54 bubbles in the periodic computational domain. The diameter of the bubbles is set to 90

shapes and drag coefficients agreed well with experiments.

The results show that the streamwise component of turbulence intensity is decreased while the

viscous units.

normal components are increased. The wall friction coefficient is also slightly increased.

spanwise and wall
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Fig. 1: Measured reduction of the local skin friction.
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Fig. 3: Schematic sketch of the present front-tracking

method.

Fig. 5: Mean velocity without bubbles.
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Fig. 10: Streamwise component of turbulence intencity.
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