Flow over a sphere: force calculation

Fig.1: Reference frame
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Flow over a sphere: force calculation

¥ gravity

% flow

Helpful sketches (fig 2,3,4 above)

Expression of the force on the sphere surface
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Expression of surface stresses
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Flow over a sphere: force calculation
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buoyancy Form Skin
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Total drag force (no buoyancy): F — 6 m U R

Stokes law




s it the only thing?




Added Mass Force

1 ABody moving into a fliud produces motion of the surrounding the body

1 Accelerating a body requires the acceleration of a fraction of the fluid
around the body
1 Added Mass:
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Added Mass force: derivation

1 Spherical body in motion with velocity U(t)
. Potential Flow Theory (Incompressible, inviscid and irrotational flow)
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Added Mass Force

I Spherical particle '
. Potential Flow = F — lm d_U

added mass 2 F d l_
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[ Virtual density (apparent density)
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1 The inertia of the particle increases




