Navier—Stokes Equations :

The rate of change of momentum in a volume element
= % the momenfum flures entering the volume element
— % the momentum flures eriting the volume element
+ ¥ the shear and normal stresses acting on the volume element
+ ¥ the forces acting on the mass of the volume element.



Navier—Stokes Equations 2

d{p-w-u}
prwu+————dx —
E""t P'“"F+M'd}'
d{prvru)
R -d . g
prve ox . er-v'-ﬁ—{'E:av V}'d_]?
I g
|| l {p-u-u) oWV 2(ou
- prutu+ d ; p.u,?_.___':p L) S
Gx ||| 7 VY ay /
p p"u-.v -
dx 4
powws SEW) 4y
o (p-vw)
o pvewYt g d
|E dz
| / prut w4+ (pr 1 w) d
| 0z
|p-w~w‘
L L prew
A 'I'__ - i
s L Souw Figure: Momentum fluxes entering
s

and exiting the volume element dV



Navier—Stokes Equations 3

Oty dr
Trx + Az dx Tyz + :rrz "'d'Jf'
o3
T - .4
| T:l::.'"'—:'—l-:h':nr ‘dx | b T = EF d
| ; ax | £ ;
1 'I-r;t
] X
e

I T
E'“I.T F¥ ¥E
5 T+ ﬂz.t 'Ii..""'..'

£ oT

. Tay + T .dx
ot

tjl+ == 'dE
o s

Figure: Normal stresses and shear
7 stresses at the volume element dV



