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Study of Discretization Scheme for Advection Term
in Incompressible Flow Simulation Using Immersed Boundary Method
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This paper describes an immersed boundary method which improves solution accuracy in incompressible flow. In the
present immersed boundary method, cells containing an object surface are not solved; wall boundary condition is
virtually imposed at cell-face inside a fluid domain. In the context of overset grid methodology, discretization scheme
for advection term near a wall boundary, and accuracy of wall boundary condition imposed by the immersed boundary
method are investigated. Several test cases of flow over an inclined flat plate show that a high-order discretization scheme
incorporated with the immersed boundary method, and using multiple reference points to determine wall boundary
condition enable good prediction of velocity profile and friction coefficient in a laminar boundary layer.
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Fig. 2 Immersed Boundary Method
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Fig. 3 Cell-faces near an object boundary
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Fig. 5 Inclined flat plate in computational domain
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Fig. 6 Comparison of velocity profile
among Approach 1-1, 1-2, 1-3, and 1-4
(6=0[deg.], with Approach 2-1 fixed)
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Fig. 7 Comparison of velocity profile
among Approach 1-1, 1-2, 1-3, and 1-4
(6=15 [deg.], with Approach 2-1 fixed)
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Fig. 13 Comparison of velocity profile
among 6=0, 15, 30, and 45 [deg.]
(with Approach 1-4 and 2-2 used)
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