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Discretization
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Algebraic Relation
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A Pressure Equation
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The Staggered grid
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The Continuity 
Constraint
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The SIMPLE Algorithm
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The Pressure-
Correction Equation
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Collocated Grid
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The Rhie-Chow 
Interpolation

  

� 

uf = ! H f [u] ! Df

" p
" x

# 

$ 
% 

& 

' 
( 

f

= uf

average
velocity

!
! Df

" p
" x

# 

$ 
% 

& 

' 
( 

f

!
" p
" x

# 

$ 
% 

& 

' 
( 

f

# 

$ 
% 

& 

' 
( 

correction term
" # $ $ $ % $ $ $ 

Staggered Grid

W EP

u
f

u
e

u
w

Collocated Grid

u
f

P

??

EW

� 

ú m f = ! f v f "Sf = ! f v f "Sf # ! f D f $ pf # $ pf( ) "Sf

� 

v f = v f ! D f " pf ! " pf( )

� 

′ v f = ′ v f −D f ∇ ′ P f −∇ ′ p f( ) = −D f∇ ′ p f + ′ v f + D f ∇ ′ p f = −D f∇ ′ p −H f [ ′ v ]



The Pressure 
Correction Equation

� 

! v f = " D f # ! p ( ) f

� 

! " f D# $ p ( )
f
%Sf

& 
' 
( ) 

* 
+ 

f =nb(P )
, = ! ˙ m f

-

f =nb(P )
,

� 

ú ! m f = " f ! v f #Sf = $" f D% ! p ( )
f
#Sf

� 

ú m f
! = " f v f

! #S f = " f v f
! #S f $ " fD f %pf

(n) $ %pf
(n)( )#S f

� 

˙ m f
! + ˙ " m f( )

f =nb(P )
# = 0



The Pressure-
Correction Equation
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