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An Immersed Boundary Method for Simulation of
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Abstract

An immersed boundary method for simulation of density-stratified flows has been developed and
applied to computation of viscous flows past three different types of obstacle under stable density
stratification, namely laminar flows past a vertical barrier, a cosine hill, and a sphere, respectively.
Density forcing is introduced on the body surface or inside the body. Significant changes in flow
characteristics are observed depending on Fr. The numerical results are in good agreement with other
authors' experimental and numerical results currently available, and shed light on computation of

density-stratified flows in complex geometries.
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Fig. 2 Flow over the cosine hill, Re=100; (a)
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Fig. 4 Flow over the vertical barrier, Re=50; (a)
Fr=c0, K=0.0 (neutral flow), (b) Fr=3.180,
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Fig. 7 Streamlines in the vertical plane(y=0, x-z
plane) at Re=200; (a) Fr=10.0, (b)
Fr=1.0, (c) Fr=0.5, (d) Fr=0.2
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Fig. 8 Streamlines in the horizontal plane(z=0,
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