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_ u: velocity
or p: pressure
V- u = 0 (Continuity equation)| Re : Reynolds number

For ‘ Simplicity

2= NG — G(p)+—L ()

D (1) = 0 (Continuity equation)

Non-dimensionalized NS ou _ % Vi —Vp +R_1e 72U




Explicit & semi-implicit projection method

for time-dependent incompressible Navier-Stokes equations

L= N@) — G(ph= L (W)

D (u) = 0 (Continuity equation)

Difficulties for solving the problem numerically?
* Nonlinearity of the first equation

0 - .
* No f part, p as a Lagrange multiplier to make sure continuity eq.
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= N@) — G(p)+—L()

D (u) = 0 (Continuity equation)

Nonlinearity & Velocity-pressure coupled
Solve the coupled problem directly?
e Difficult to be convergent
 Time consuming

Decouple pressure and velocity?




Explicit & semi-implicit projection method
for time-dependent incompressible Navier-Stokes equations

ou — 1.,
—=Nu) — G(p)+R—eL(u) Solve the coupled problem directly?

ot
D (1) = 0 (Continuity equation) . D.|ff|cult to bt? convergent
* time consuming

pressure and velocity?

|[Hodge Decomposition |

Let €2 be a smooth, bounded domain. and u be smooth vector field on 2. The
vector field u can be decomposed in the form

u=u-+Vo

where
V-u=0. u-n = 0on .
[

Projection methods are proposed to solve time-dependent N-S equations.
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