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Y v wi=0 dy (v)
ldx dy dz

L ‘J

dx (u)

ey dy -~ dz
e W
Here, u, v, w=Components of velocity in x, y, zdirection

B. Continuity Equation (Conservation of Mass)
p,A,V, = p,AV, forcompressible flow

Here, p = Density ..
A = Area 1
V = Velocity L

e For incompressible fluid density will be constant thus continuuty d

equation will be
AV, = AV, for incompressible flow

¢

9. General Continuity Equation
dp 0 d d
Bt O 0
TR ay(PV) = pw &

Z‘: +p(VV) = 0 (Vector form)

- Special Case:
e i ap

* Ifflow is steady then | ==0
: ontinuity equation willbe
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R - 7'_‘I‘<P'-' Ff_'."-l oy m%‘w& T
DivV=0 ' o

10. Total Acceleration of fluid Tl |
Ju adu u o

= +V—FW—+ —
s R

PConvective acceleration Ioczle;?:%%rlg'rg{ion "..I_

rIII
Vv oV av 9V ,
a =l J +V + W

Je T

y ox  dy 0z dt %

Total Acceleration = Covective acceleration with re
+ local acceleration with respe

S't'éadvy and uniform 0 0

Steady and non- uniform Exists 0 7wl
Unsteady and uniform 0 Exists
Unsteady and nori- uniform | Exists Exists

Tangential acceleration - Magnitude of velocity changes
Normal acceleration - Direction of velocity changes

11. Rotational ComponentNorticitleirculation
* Rotational component (@)

R

Lt e
2 | ox dy 9z
Gl e
o 1(9&_5’1)
L 2Ny .
For irrotational flow =
0, =0=0,=0 B

* Vorticity (&) : 2D, Scalar quantity
| & = 2 x Rotational Q@m
m e
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= Vorticity = — [circulation density]

L gmember .......................................................... -
" Inirrotational flow, the vorticity is zero, at all points in the P
while for rotational flow, vorticity is non-zero. ;
@ Flow outside the boundary layer has irrotational characteristic
that within the boundary layer is rotational characteristic. :

-----------------------------------------------------------------------------------------------------------

12. Velocity Potential Function (¢)
~ 90 — db L)

, vt e
0x

ay ’ R

Comember: TR s O

M Flow always occurs in the direction of decreasing potential.

M Velocity potential function exists only for irrotational flow and potentlal
flow.

M Laplace equation is given by

2 2

0 ‘3 i q) -0, [V?0=0

x°  oy?

M If velocity potential function satisfies Laplace equation then it 5
satisfies continuity equation and hence the flow is possible.

---------------------------------------------------------------------------------------------------------------

W=

!.

13.Streamline Function (y) : Defined only for 2D, Stead)
incompressible flow. 3
yu Sl
Lo )%
“* If ¥ exists, then it automatically satisfies continuity ec

e, flow can be rotational or irrotational.
- ¢ If stream function satisfies Laplace equation tt

tational flow. |Vey =0
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v(terms not containing y).dx
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