Solving the Navier-
Stokes Equations
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Incompressible flow: density is constant variables: u,v, P

Highly non-linear Momentum used for u and v

Pressure equation to be derived
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Discretization
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Algebraic Relation
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for the Momentum equations
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A Pressure Equation

| m, =0?

f=nb(P)



The Staggered grid
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The Continuity
Constraint
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The SIMPLE Algorithm

&' "D, (#p$, 8] = ! &m
FOHPH #H" # # #H B

diffusion like term sourceé like term

& [197D,(#09, 98| = &[1 "D (3, E, +T,)

f=nb(P) f=nb(P)
&[! "D, (#pY, %] = &[! ""'D(ps! pS]
f=nb(P) f=nb(P)




The Pressure-
Correction Equation
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repeat until convergence



Collocated Grid
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The Rhie-Chow
Interpolation
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The Pressure
Correction Equation
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The Pressure-

Correction Equation
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Compressible Flow
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Discretized Equations
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Velocity Correction
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Pressure Equation

(-’P+"'F:#"é’n))vp+ & (my+my)=0
$t f=nb(P)

tHt f=nb(P) f=nb(P)

= Op &H,[v!]$5, = $ 10.5(Hy+H)S,

f =nb(P) f=nb(P)

=y —o.5£ > LagPBPv’NBp)+ Z[ | ]]'Sf

f=nb(P) NBP(P) NB(F)

m, + &y o ) P
=C.R# 5 P$" 0D, upss, +3E (n)-Cpé- ItV + % iy % (v, +D,p,).S 1 % v, S,
! 2

f=nb(P)




Pressure Equation
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