
Navier-Stokes equation for incompressible fluid:   

Eq(6.9):

Here v is the velocity, ρ is the density, P is  the pressure, η is the viscosity, f is the ex-
ternal force.  Since the fluid is incompressible, then

Eq(6.24) :                                                                                                                                                                                                                  

Stokes’ law of resistance: 

 slow flow rate around a sphere =>　

  steady flow   => 

Then Navier-Stokes equation becomes 

Eq.(6.23):

 

divergence of Eq(6.23) become[see the handwritten proof ]

Eq(6.25):

From this Laplace equation, the solution should has the form

The second term means  the flow in the redial direction generates, so  c = 0. Then we 
assume that 

Eq(6.26):

Here V is the flow vector and we assume 

From Eq(6.26) and Eq(6.23) we can get [see the handwritten proof ]
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Eq(6.27)

If the velocity of the flow v is given by

Eq(6.29) 

then  div v = 0 and Eq(6.27) are satisfied when  a = -3r0 / 2. [see the handwritten 
proof ]

vorticity  [see the handwritten proof ]

The force from the sum of  pressure [see the handwritten proof ]

Eq.(6.30) [- should be added]

Eq.(6.31)

viscous force

Eq(6.32) [- should be +]

Eq(6.24) and

We get [see the handwritten proof ]

The total force becomes
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テキストボックス
F_xz = η(∂v_x /∂z + ∂v_z /∂x) = η(v/h)
F_zx = η(∂v_z /∂x + ∂v_x /∂z)
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