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Immersed boundary projection method for the incompressible Navier-Stokes equation

with arbitrarily shaped slip boundaries
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The prediction of the flow confined by arbitrarily shaped walls with slip velocity plays a significant role in the

In the framework of the immersed boundary projection method,

the boundary force is determined to satisfy the no-slip condition in the same way that the pressure is obtained

design of microfluidic or nanofluidic devices.

to satisfy the divergence-free constraint in the fractional step method. We extend this method to simulations of
the flows with slip boundaries by introducing a new regularization operator which allows the continuous velocity

gradient on the immersed boundaries. To validate this method, the channel flows confined by the slip immersed

boundaries are computed. The resulting velocity profile shows a good agreement with tha analytical solution.
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Tab. 1: Parameters for the calculation for the casel.

Re
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N, x N, Ny
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staggered grid for the case 1.
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Fig. 3: The velocity profile for the case 1 at ¢ = 50.

The dashed lines represent the position of the immersed

boundaries.
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boundaries for the case 2. The shaded regions represent
tha walls.
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Fig. 5: The positions of the Lagrange points on the
staggered grid for the case 2.
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