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Buoyancy
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Archimedes’ principle

w > FB: the object sinks
w = FB: the object floats

2VFB γ=

Floating object:

V2
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Buoyancy

Stability:

Buoyant force FB acts through 
the center of buoyancy (CB), 
i.e., the centroid of displaced 
fluid, while weight w acts 
through the center of gravity 
(CG).

We will have a nonzero couple 
when the position of the object 
is disturbed. We may have 
either a restoring couple or an 
overturning couple.
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Accelerating fluid

Along the surface: dp = 0, so that

( ) ak ργ −=+∇ ˆp Eq (2.2)
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Accelerating fluid

( ) ak ργ −=+∇ ˆp Eq (2.2)

Cylindrical coordinate: zr z
ppr

r
pp eee ˆˆˆ

∂
∂

+
∂
∂

+
∂
∂

=∇ θθ
Eq (2.29)

Along the surface: dp = 0, so that
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