
' A horizo ntal pipe .of diameter 60 em and length ·6.0 Km connects two .tanks, The water 
surface elevation of the upper tankvis attevel ,150.00 m. The pipe 'f riction .tactor Js 
considered constant and equals 0.02. The velocity of flow in the 'pipe equals'1.50.mfsed: 
/\Her1 I) years cif serv ice, it was found that the flow reaching the lower tank Is ··r~uced by 
/-0 % due 1.0 leakaqe.lrom a hole in the middle of the pipe. Find the lealting water-discharge 
(:1r{mgti the hole and sketch the total energy line snnwing its slope. 
j~1o'£»U~ r. : f minor tosses, 

Figure (66) shows five pipelines connecting 4 tanks. A pump is installed at the 
end of pipe (1) . The water levels. in the four tanks are also given in the figure, 
The. flow in pipe (2) is towards the junction "J", while the flow in pipe (3) is 
towards tank (8) . The following table gives other available data for the five 
pipelines, 

.- . . - .._ .-.-. 

P ifj® 0 (m~ 9 (m J/aec) L h 'i'1i2 
~ --. - ...... .. .. ._. . _.-. 

'l 1.00 6300 ?J 

.. 2 1.00 21·00 '1 .20 
O .60: ; ;~':3 18BO 0.50 

4 ?0.50 0.40 
??5 10500 .- - -0· .--,.~--

Neglecting minor losses, and considering the friction factor for all pipes IS
 

cons tant and equ als 0.02 (f .~ 0.02), determine:
 
aI- The head given by the pump b- The discharge in pipe (1)
 
c£The length of pipe (4) d- The diameter of pipe (5)
 
8 - Sketch the total energy line.
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Figure (66) 
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Figure (64) 

I pipe CD (1) CD CD 

r 

L ll"l 3000 2000 1500 1500 

D 1 t ill 1 20 20 30 I) 

r 0.02 0.02 0.02 o.o:l 

HW. Find the flow through each of the four pipes shown in figure (64) and draw 
the T.E.L. Neqlect minor losses. 

In Fig. (70) water is flowing from the tank to the pump then to the shown pipe 
network. The free water surface in the tank is at level 100.00 m. The total head 
given by the pump to the water is 30 m. and the total energy line at node C is at 
level 105 m. The following data are given: 
Pipe AB: length =1552 m, diameter =40 em, velocity > 1.59 m/sec. f =0 02. 
Pipe BC, CD , GF and FE: K=1042, 
Pipe BG: K ="1301.75 
Pipe CF: K = 1200 
Neglecting all mlnor.losses, find: 
a) The discharge leaving the pipe network at node (D). 
b) The discharge passing through each pipe in m3/sec.. and 
c) The value of K for pipe DE. ' 
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, l!tr~~I!m~" ,~ 
. ' 'I , flow l each of the SiX@\ 

. F'g (71) determine the ow In 
For the pipe network shown m I . I . . . 

!: pipelines. 

0,2 .n-f/sec 

K =1. 

c 
Nr\:J\~ JU~ 
II 

.~t: ate;~ €l\ V't\L 
~ 

K=2
(5lA'/J e e, 3 

Cd e3 !t' :?@ . Ii) 

Ira Fi~~ur~ (5) Walteu is ~l owii1g from ihe tank ' to the pump then to the pipe network BCDE. 
The water surface ira ~h e tank is at level 200.0 ITI. The dlscherges out of nodes C, D and E 
are 120 liter$/se:c, 80 ll ite r~/sec and 100 liters/sec, r~~pectiveiy " The total :energy level at 
node EJ, ls '205.0 m. The following drAt;.;, are given: :'. . . . . , 

. - Pipe AS: length =: 1.0 Km, diameter =; 50em and friction factor =.O ~021 · 
- i::J i~e so: l ength :::: 2QO.0 m, diameter 20 em and 'friction factor » 0.016 

Pipe BC: K ::: 1042 < - Pipe CD: K ~ 1042 . 
- Pipe DE: K = 1200 - Pipe EB: K ::: 950.35 

Determine the following:­
. i- The power requi ll~d to.operate the pump if itS"lWeTaUl'!fficiency is 

00% . . 
ii- The d i~charge in each pipe end 

.iii".. The tota l energy line level in e~~h .~ \Ode 

(200JJO) 
_'i?~~~-_',. . 

K =1200 

, 1 
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For the pipeline system shown in figure (67), negleding minor loss~ s determine 
the rate of flow through each of the three pipelines. The total head IS 30 meters 
Data for the three pipelines are given in the following table. 

\ 

?ip8 i Pine :2 Pipe 3 

Length in meter . 3350 1650 1650 

Diameter in em 20 20 25 

Friction factor, J ,.0.016 0.018 0017 

Figure (67) 

-Fqr the shown hydraulic system in figure (5), if the pressure at point "Oil is 7.0 
3

to'n/m2 and the discharge at the same point is 0.055 m /sec. ( consider the 
f riction coefficient " f " for all pipes is 0.02 and neglect all minor losses) 

1- Determine the pipe diameter ( d ) shown inthe figure. 
2- Draw sketch for the T.E.L for the pipes ABeD. 

1 

f 
.~ 

." I 
j 
I 

I 

I. 

L :; 500 m 
d ::: 0.25 m 

L :: 80Q m 

Pipe 
Figure ( 5 ) 



For the pipeline system shown in figure neglecting minor losses determine i 

the rate of flow through each of the three pipelines. The total head is 30 meters. 
Data for the three pipelines are given in the following table. 

Pipe 1 Pipe 2 Pipe 3 
l.enqth in meter . 3350 1650 1650 
Diameter in em 20 20 25 
Friction factor, f .·0.016 0.018 q,017-­

\-hh hr z: V\r, l' h!2.1 
k~3 

Jo = 8 it ll·olbll- 3350 * (2/1-98 G:t)2. + ~ ","o.olbIHo* Q~ 
1f~ ~ o. .2 r; *" ~ A''2Jt- t).2 

s *' ~ 

."u Q:2. ~ o ,016 ~"I$ 

/, G)i~ O. olj5 J!l~/$ .:.. CD?~ o.o2~ ~Y5 
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. For the pipeline system shown below the following data are avai lable : 
o The water level in the shown tank is 80 meter.
 
@ The length of each pipe between any two nodes in meters and the out-flow
 

" at the nodes in m3/sec are shown on the fiqure . 
e The level of node (8) is 120 meters and the required pressure at this nod e is 

20 ton/m2 . 
Co ns ide ring the friction factor for all pipes =0.02 and theslope of the hydraulic 
grad ient and total energy line for all pipes =0.002, determine : 

A. The diameter of each pipe 
B.	 The head and discharge to be given by the pump, 
Neg lect minor losses. 0.02 rn3/s 

-"if (80) ~--1 .' 
~ 

~~~~ Pump 

Figure (4) 

OOG ('(\..' 

For the shown hydraufic system in figure (2), the following data are available: ­
0 1 ~ . 100 lit/sec, PA ::: 20 tcm/m2 

, c, for the venture-meter is 0.98, the throat 
diameter of the venturi-meter is 12 em and the head losses in pipes are as 
foUows:­

1. Calculate the.distance " y " in the given manometer. 
2. Determine the discharges O2 and Q4, 

3. The pressure at points (0) and ( E ). 
4. Draw the T.E.l Sind H.G.L for the two pipes AI8C and ABO. (in two 

separate drawing sketches). 
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