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ALEXANDRiA·.UNIVSftSITY · . 
FACULTY OFENGfNEERING . 

.' CIVIL ENGINEERING DEPT•
•..··r··· ·.. : ~aYJ . 2008 · . . , . . .._.__' . ._ ......,....,....-----:------:-"'"""'--~~__..:.......;..__..:..~~:.J
•	 ti~C\1 "aHE;" QUESTION (1) I	 . . 

A. Explain.the qifference between each of the following pairs: 
1- Pizometers and manometers, Nb gl V3 . ' 
2- Center otpressure and center-of gravity. No 9' rJ . 
3~ Stable equilibriu~ and .Neutral,equilibrium. 'N o 9lPfj 

, 4.	 Free overfall weir and submerged weir. ND. )s/ .PJ, 
; ' 

' . ' . ,: ." 5-	 Lower critical velocity and upper critical velocity. ·/IJ ·o 21! P'2i.!,. 
6.,.	 Pump'Head and Turbine head. .u« 2.2./P2' . 

.QUESTION NO.1	 ' . 6- Friction losses and form losses.	 .lip 1&.1 t.! r"..., ~ ""';i\ ~ra) Show the main d iffe renc~s between each of the following pairs ( give equations and 
7- Connecting pipes in '~erie~ a~d .connecting.pipes ln-paralle l N,,'1e./ Pisketches Whenever"possible) :	 ' t 

B. Prove. tha t thepressure In a hquldls.constant In all directions. #J1J 9/ f6I. Dynamic viscosity & Kinem~tic viscosity itJ D ~ I P.i	 I 
I ' ..,;ii. Gauge pressure & Absolute pressure No 9/ , 4 1	 ! 

iii. Coefficient of contraction & Coefficient of velocity . N fJ .JSI P'3. 
I.
 

iv- Hydraulically smooth floW & Hydr~ulically rough flow N;o 2.ll '''''1
 
\/_ Shear velocity & Mean velocity u..l, N~', IP '2. <!' NfJ ~' IP1..~
 
vi- Required NPSH & Available NPSH cjd.	 ' . 
vii. Flow control : by using control valve &by using by-pass ' ~ 

i	 .' 

.~) Derive the velocity and shear stress distribution equations for the case 0.1 steady;.'
 
uniform laminar flow in circular pipe. Give equations for the rnaxlrnurn and me ari~~
 

< velocity . No 2 l/flSj I~ ~1'\" rtl~ .' "
 

. ; C). Neglecting minor losses, give neat sketches showing the total en.~rgy, :iine 'fq( th"~ 
. following cases: . ' . ii" ".. 
' 1_ Three pipelines of diameters d1, d2, and d3 in series connecting two tanks, 

d1>d2>d3. . N~?.'Zifi4 lI~e . . . : . . . . ' ~ .. '. 

ii-	 4 Steady.uniform f1o~ and unsteady non-uniform flow N o til P5 .}~~:~~~kigr:~i:~~~~:~~: ~~i~lgh~l:o~~6~~~~~~;~{~:~~;~t·: ~,'Y/'2Jj , I ! 

~..-' ~' , ' : . 

Q';Jar 
. 

·;··iii·	 5 Coefficient of velocity and coefficient of discharge for 'fi '; ,:1
! 6 lower 'to I I .	 an on Ice N ISI 1'3 ,
I .. cn lea ve ocity and upper critical velocity NO	 "· \. i 

d) Derive s " .,,~ati , ; :s:- j: for the maximum he!£;l{ of pump ·abovE. sum!') w~t~f" }(;·" ,.,l	 I 

, 
,- . , .. ,. -.. ......- - , ": ')7:-:--: :. - '--- .- ..- . 

,,.,,,,..,~.-. - ...-- . : - .,- •....: .,.... . :-.-':. .- ..-- ,... " .~ ._.- ". ,,~.-

H YDRA ULICS 
TIME ALLOWED 3 HO URS 

MAy2000 
i AnsWer ·th~ "fo·i1owing ·g-~~st·io~~C . · · ~~ 

.-·Question'N(i.·1·.." - · -· "'::::·;_ ···· ~ ; · J:;~-"':- ·· · · · · . '""--"'-" . ;.,::-'.,,<. 

, a- .Derive .an ' equation .io~" compute the hydrostatic resultant force ~~'cti~g-' ~~-.. ci;~ :; 
. . immersed rect~~\ri_gyl~r pla t~ . I· « .l _i F-:: ~ h<:1 A'~-- rJo '91P~ .. ';." ': .:' . " 
, b- Define the tollowi nps..,.,:,' ... . .. .-, ,.- -" r;No 2" f1t3 ';" ~' : ". ~ tic o.i 11>; 'tt. 

NonIf5~" - U~ i f~.r!"0.. .~ I'l.~~I3_~d.YJj ~W .· · ~ · 7". Rough turbulant fi 9.w; ;,- ~.;; : .. ·:: · . _~. c:r i t ica ! ! c:>~/erve l ocity , 
:c-For uniform steady flow i rr 'pJp e ~5;" ."de-nverarormlJra'·-fo1'· the average shea(stf.!3ss on 

pipe wall. · .' :.' ···_·t ,;" V'·i2S: No 2 it- f' ~l~ ' ' .' --~\ - ' :'-: <:i . : ·::·-~ ': : - ·: : ' 
!td - Explain breitlyhow can yo~ determine pipe fictiO~ :fac.t2[.f9r .! o rrrin.a ~~a04 ;turb,ti.lant ·: : . < 

..	 .flow. . ~ L:;;>\' ~o?J } : .. :.:-'.~.~~ :~ :' .~~. ;:':~--:" : .:~ ~ -:.. ,::-:..~;:...: .:.~:"':~. ~ :';..:.:_. , . 

-b ~ 'Ne'giearng'rTiincir losses','gfve'-neat""sl<etches 'sh'owing the total energy line ; 
fpr the following ''Cases: . . ' :. . ' ,' i 
f ::';Jwo pipelines in. ,series connecting two tanks. The .dia~eter o~ the fir-str . 

.pipeline is larger than the diameter of the second plpelln~. No7. 
1 1t 28'; 

2. A pipeline connecting two tanks with a pump near by the first tank. NOW P2' 
.. .. 3.·.Fdu·j- tarks.connected by four pipes having a common junction. No '111 f ?8. 

._' . _-.: ... -..- .... . --- -'."-- ' _..-' . 

.. ; 

C.	 Exp.laln thest~ps o! Reynolds experiment arid his results -.rJ02'/P%. t 
D. Derive a relatlonshlp for each of the following: . '. 

1, The d~scharge equat.ionfor the flow in a venturi-meter. No 13/ ';,i 
2. The d lsch.a~ge equa~lon.for flow through free larqerectanqular orifice.. o Ft/rl 
3. The coefflcient ofvelocity for flow through a side circularorifice. c:..J'L 
4,. The discharge equation for the flow over triangu lar weir. . ~ ' •. 

.E. Give n.eat.s~etch.esshowing the total enerqy line forthe fol lowinqcases: 
1. .A p~pel~netaklng ~ater from a hea.d tank ~~d e.nded with a nozzle.·No· · , ,, 
2. A pipeline connecting two.tank.~wlth ·a .t~ .r9Ine In the midd le. ,No'l.'1./ r2.' ~ 
3. Four. tanks connected b .f?u r I es hav ln a common ·un·ctiori . No?,?lr ·~s 

', 1 Gauge pressure and absolute pre'ss-ure ND· 9i·r4~ ' · --' ··· ·' · 

2 Center of pressure and center of buoyancy N. 'I P3 Pi 17 
3 Meta center and metacentnc height NO.9 I r 9I f 

7 NPSH required and NPSH available C-=' 2' I r z?. . . 
8 P h cteri -~ 1" .. ump c ara eristic ~urves and pipel ine system curve c;:.?I' . 

8 GIVing sketches and equations, explain briefly how you can . . I 
difference in water pressure between two points in tw d'ff mea ~u r~ the I ; 
Consider the following two cases : a I erent pipelines ! 

1 The liquid In the manometer is mercury , . "(. No 9 I P:5 ' : 
~ The liquid In the manometer is oil for which s=O 80 ) .1 

C Denve a re l~t ionship for each of the following " , 
1 The d~scharge equat~on for the flow in a venturi-meter. N!if rJ/ Pi 
2.	 The d~scharge equat~on for flow through large rectangular orifice f!J@ ,i 1 

3.	 The discharge equation for the flow over recta ngular w . l r l~ 
4. Tp:e ma~im um height of pump above sump water level. e l~ Ne-I"1"1f 'It i; r 

o	 Neglecting minor .losses. g ive neat sketches showing the t ~-~;y . . .i ; 
for the followinqcases" . . a a energy line .: ! 

1 T~o 'pip~lines in series connecLng two tanks . The . i ; 1 .
 
pipeline IS smaller than the diamet!7r of the second dla~eter of the first .i .!
 

2 A pipeline connecting ~o tanks with q pump near :'~he Infie Nt) ?- 1.. I' 29 i ;' ke
 
3 ~.F~u:_tanks c.onnecled by four pipes h~ ,;ng a comm~n j~n~~~~an;:0 2:'i';; [2(,
 

' - ' . •...	 - . . ' ' .. .' - . .. . ._.-~--) .,; 
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