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| Alexand;’ia University

‘ear Civil Eng.

QUESTION NO. 1 ,
" a) Show the main differences

-

following cases:
i- Three pipelines of

“

o Fing) 2c20

eketches whenever possible) :
i- Dynamic viscosity & Kinema

Faculty of Engineering i ;;7 M 2?;32 : 3 Hours
rrigati vdraulics Dept. a ay 2006 -
Irrigation & Hydragllgs Dep HYDRAULICS |

between each of the following pairs ( give equationé‘ a‘_nd

| b) Derive the velocity and shear stress distr '
" uniform laminar flow in circular pipe. Give equations

Covelecity. N 21/P13, 13
é)_ Neglecting minor losses, give neat sketches showing the total ene

d) Derive a ~slati ;;is?’ ¢ for the maximum heigiit of p

|
tic viscosity No$8/P4 R |
i~  Gauge pressure & Absolute pressure  Ne 3 /P4 | L K
Coefficient of contraction & Coefficient of velocity = No 1S/P3 |
iv-  Hydraulically smooth flow & Hydraulically rough flow Mo 23/ P23
v-  Shear velocity & Mean velocity O, ci;z W/P2 & No2\ /P23

vi- Required NPSH & Available NPSH . il
vii- Flow control : by using control vaive & by using by-pass:

i

ibution équations for the case of"steady_;:
for the maximum and mean:

'%“_) max~ :

rgy. line for the

diameters d1, d2, and d3 in series connecting two gaqks,

d1>d2>d3.  wNe22/ P24 Like

i Apipeline connecting two tanks with a sm 2 middie paiine.
i~ Three tanks‘connected by three pipes having a common juncton. Np?2 /P28

ump abovs sumn waker el

o o b .

“Question No.?

b- Define the followings

pipe wall. -

Answer the following questio

Noil /#5 —s - Uniform unsteady flow - f

¢~ Foruniform steady flow in pipes, derive 3 formulafor
. TTETRS Ne 21/ TIF
d- Explain breifly how can you determine pipe fiction factor foi lam

ns.__

a- Derive an equation to compute the hydrostatic
. immersed rectaangular piate... -

- D. Neglecting minor losses, g
for the following ‘cases:

1., Two pipelines in series connectin

pipeline is larger than the diameter of t

2. A pipeline connecting two tanks with @ pump nea

. 3."Four tanks connected by four p

v ae e e e
e

.:ROL'lgh turbulant flow. ...c.x.

ive neat ske

=] ST
h N HYDRAULICS

TIME ALLOWED 3 HOURS
Y May 2000

resultant force acting on an’
I e -
ST T N2\ T e 'z‘qua{_? 'Lz"
® " _-Critical lower velocity |
he average shear stress on,
lan}in_an_i andturbulant i
oiches showing the total energy line.

g two tanks. The diameter of the ﬁrst |
he second pipeline.  Me2? jr28

r by the first tank. no22/ 26
Now2 /P28

ipes having a common junction.

nall hole at the middle of the pipefine. N 4

* [ALEXANDRIA UNIVERSITY

D Neglecting minor losses. give neat sketches showing the total anergy line

FACULTY OF ENGINEERING. = T Aadigh A
CIVIL ENGINEERING DEPT. g0 5 dnntih o |~
QUESTION (1) ¢ : _ T Zoﬂf 4} ;
A. Explain the difference between each of the following pairs :  \__ |
1- Pizometers and manometers. ~No 9/ ¢3 : . . i
RO

2- Center of pressure and center-of gravity. No 9/83 |
3- Stable equilibrium and Neutral equilibrium. we 8/pP9 L
4- Free overfall weir and submerged weir. Neo IS/ £4,

5- Lower critical velocity and upper critical velocity. No 21/P22
6- Pump Head and Turbine head.  No 22 /P2¢

‘6 Friction losses and form losses. Mo &/ f1 - formzmin of
7- Connecting pipes in series and connecting pipes insparallel No2s/p4

. Prove that the pressure in a liquid is constant in all directions. Nea/ g

. Explain the steps of Reynolds experiment and his results. No 21/ P21

_ Derive a relationship for each of the following :

1. The discharge equation for the flow in a venturi-meter. Ne 13/ p4

2. The discharge equation for flow through free large rectangular orifice. Mo 13/p1sd
3. The coefficient of velocity for flow through a side circular orifice. AL
4. The discharge equation for the flow over triangular weir. <&

'E. Give neat sketches showing the total energy line for the following cases:

" 1. A pipeline taking water from a head tank and ended with a nozzle. Ng 22] 1729
2. A pipeline connecting two tanks with-a turbine in the middle. Ne22/r2¢
3. Four tanks connected by four pipes having a common junction. Ne22/ Plas

o0Ow

R = T

Gauge pressure and absolute pressure  no 9/Py
Center of pressure and center of buoyancy wno39/f3
Meta center and metacentric height ~No 8/ P4 .
Steady uniform flow and unsteady non-uniform flow A= i/ pS |
Coefficient of velocity and coefficient of discharge for an orifice w15/ ?g
lower critical velocity and upper critical velocity ne2)/p
NPSH required and NPSH available (—— <y et ;
R Pump characteristic curves and pipeline system curve C & % o
B G_n_/mg skefcches and equations, explain briefly how you can measure the
dlﬁergnce in water pressure between two points in two different pfpelines |
Consider the following two cases _ ‘
1 The liquid in the manometer is mercury - ' j Ned |PS
2 The liquid in the manometer is oil for which s=0.80.
C Derive a relationship for each of the following
1 The d?scharge equation for the flow in a venturi-meter. N« 13/p4
2 The d!scharge equation for flow through large rectangular orifice Vs i% Pl
3. The discharge equation for the flow over rectangular weir wve 13 /23 ”@
4. The maximum height of pump above sump water level— ‘< >~ !

ONDND WN

for the following-cases™

1 Two pipelines in series connect.ng two tanks. The di A

inaline i N - The diameter of the first ' | |

plpglmg is smaller phan the diameizr of the second pipeline Nezz f? 24 Lél Ke

2 A pipeline connecting two tanks with 2 pump near by the first tank ~e12 P 2g
3 ,_VF.o.ur tanks connected by four pipes he ‘ing a common junction Ne22/ P é
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