g
=]
£
g
@
&

. ﬂgenomena Physical ™ som

rond

—
o
o
w

:

g8
mabter

ectromagnetism
modem

science
Albert »v==

quanbum e -2 8 thaories

el

e Q. ]
ﬂ_t‘e'*":*: aboms NAGUral also 3D B g experiments "
univer: discovery iidthode description OK03  weumn = 4 Sl broke. To0de
— patior corsioss  SYSEOMS " sy et %g ] n laws 2
abion  movion classical e = descrbed  umo eemertany cerbain T 0o
scakos Cibation *&:: 8 9 5 A bheoretical '[5
ain

par

(PHY 101)

,Drﬁniél . [-

R
e
| I |

Dr. Hossam Bay EIl-Din

2 April 2020



2 April 2020



Chapter 2

FLUID DYNAMICS
Fluid dynamics:- Is the study of fluid in motion

Typing of fluids

@eal quids>

which is simpler to handle mathematically and yet provides

useful results.

<Real fluids>

IS very complicated and not yet fully understood 2 April 2020




Chapter 2
FLOWING TYPES

1. Laminar flew
) Ol )
aldiiall gf

2. Turbulent flow

o dadaall Gl el
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Chapter 2

FLUID DYNAMICS

Here are three assumptions that we make about our ideal fluid; they

all are concerned with flow:

The fluid is The Tlowis
NoN-Viscous ~steady or
Irrotational
The flow Is

Incompressible
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Chapter 2 THE CONTINUITY EQUATION

Consider an ideal fluid as shown in fig represents a portion of tube of flow

Between two fixed cross section areas A1 and A2.

let be the speeds in these section
) . Vo
In a time t, the fluid at the bottom end of the 2 —
pipe moves a distance. N\ Ay
| e
AX, = V, At ry =
1 1 A
[—— = =8 |
Ay )
AX, = V,At le—>|
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Chapter 2 THE CONTINUITY EQUATION

the mass m of fluid contained in the left — A,
m = pV g I
m, = PAAX,= pAV,L A I<;>|

m, = PAAX, = pAV,L

However, because mass Is conserved and because the flow
IS steady,

the mass that crosses A, In a time t must equal the
mass that crosses A, In the time t. That Is
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Chapter 2 THE EQUATION OF CONTINUITY
m, = m,
SO
LAV T = oAV, T

this means that:

AV, = AV, =CONs.  QOr Av = constant

\When the cross section A of a flow decreases
the velocity V increases

NOTA :- The unit of AV = m?m/s = m3/s
So the quantity of Av is called volume flow rate Q

Q = Av M = Qp Mass flow rate M
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Chapter 2 THE EQUATION OF CONTINUITY

NOTA :- The unit of AV = m?m/s = m3/s
So the quantity of Av is called volume flow rate Q

Q=Av

M =Qp Mass flow rate M
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