Exercise 0.

* The continuity equation:
— Integral form, from RTT for a system: o

d d o :
(M) =0=— (fcvp dv) + JogP(Dr o f)dA  Eq.(3.20) —> E—>
» Vald for a finteCV L ________ !

— Differential form, the CV - 0. Eqn. only in one point (x,y,z,{) DN
dp | @ d 2
3t T e (pu) + e (pv) + e (ow) =0 Eq.(4.4)

= ?)_i +V-(p?) =0 Eq. (4.6)

* The basics of Computational Fluid Dynamics (CFD)

— By solving the diff. equations in this chapter the whole flow
field can be described.
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Exercise 0.

 Total/material-derivative:
— The acceleration for a small fluid element, with the velocity field ¥(x, y, z, t)

ax

~ di d L . :

a=||=-. {E = Total derivative with respect to tlme}
a’Z

S : _0b  dvax [ dBAy | AV Iz

Cdt {chain rule} = at T dx Ot T dy ot dz It

. _dv _ ov oD oD oV

a=_=- +axu+ayv + 5, W Eqg. (4.2)

introducing Nabla: V= = = LAy

ntroducing Nabla: V= |22 == =

~ dv ov ov . dv 0D\ ~
= — = =
a dt 6t+(6x+ay+az)v
~ v ~ ~
a=—+ (-

6t+( V)v
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Assumptions (examples)

» Steady-state: % =0

. d 9
« Incompressible: p = const., ?p =0,2=0

0
d(pu;) du; dp
axi axi

— Product rule on cont. Eq:

« 2D-flow e.g in xy: w = 0, % =0

* Only flow in x-dirrw =v =20
G,

oo.d _ 9 _
 Fully developed flow in x: ol 0, = 0

« Axisymmetric flow: % =0

* Only flow in z-dir (cyl-coord): vg = v, =0
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Boundary conditions

* No-slip = fluid velocity at the wall = wall velocity (Dirichlet)
y=nh Vo

1w(0) =0 7
=0 u(y)

« Slip condition - velocity gradient = zero (Neumann)

P2, U2
du(h) —0 y=h lvFIuid interface

oy

j uly)  Puta
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