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NUMERICAL ANALYSIS OF FLOW AROUND A SUBMERGED BODY NEAR A PYCNOCLINE
USING THE GHOST FLUID METHOD ON UNSTRUCTURED GRIDS

Sangmook Shin

A two-layer incompressible time-accurate Euler solver is applied to analyze flow fields around a submerged
body moving at a critical speed near a pycnocline. Discontinuities in the dependent variables across the material
interface are captured without any dissipation or oscillation using the ghost fluid method on an unstructured grid. It
is shown that the material interface has significant effects on forces acting on a submerged body moving near a
pycnocline regardless of the small difference in densities of two layers. Contrary to the shallow water waves, a
submerged body can reach a critical speed at very low Froude number due to the small difference in the densities

of the two layers.
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Ol A4 %= (Critical speed), 3% (Solitary internal wave)
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Step 1. Identifying Edges Crossing an Interface Step 2. Data Reconstruction for Higher Order
)
: Control Surface Assigned to
R —— YR YU - an Edge Crossing an Interface
]
Node i Qe | Node j
in Fluid 1 ' in Fluid 2
----------- & L ; °
,Crossing Q, va, ' Q,va
Edge ' I : (QR)FluidZ : !
B [
_____________________________ e ]
. (Q i =QV A, : (QR)r=Q j+Ver]
Step 3. Dependent Variables of Ghost Fluids Step 4. Two Different Fluxes Jor Each Material
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Fig. 1 Four steps of the ghost fluid method on unstructured grids
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Fig. 5 Pressure contours around a hydrofoil near a pycnocline
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Fig. 6 Comparison of streamlines: near a pycnocline(solid lines)
and unbounded case(dashed lines)
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Fig. 7 Dynamic pressure distribution and time evolution of the
material interface (Fn=0.11)
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