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Abstract

Hydrophobic surface benefits for drag reduction. Min and Kim[1] do the first Direct Numerical
Simulation on drag reduction in turbulent channel flow. And Fukagata and Kasagi[2] make some
theoretical analysis based on Dean[3]’s formula and some observations in the DNS results. Using
their theory, they conclude that drag reduction is possible in large Reynolds number. Both Direct
Numerical Simulation (DNS) and Large Eddy Simulation (LES) are performed in our research. How
the LES behaving in the turbulent channel flow with hydrophobic surface is examined. Original
Smagorinsky model and its Dynamical model are used in LES. The slip velocities predicted by LES
using Dynamical model are in good agreement with DNS as shown in the Figure. Although the
percentage of drag reduction predicted by LES shows some discrepancies, it is in the error limit for
industrial flow. First order and second order moments of LES are also examined and compared with
DNS’s results. The first-order moments is calculated well by LES. But there are some discrepancies
of second-order moments between LES and DNS.

Figure: The slip velocity normalized by the
actual shear velocity, L7 is normalized by the
no slip shear velocity respectively
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