—

&f |
’ W cempEEe

22

e DEVHSHOM PrODICHIS e

e e S

o rE Y

P

Prgisien 01

considered constant and equals 0.02,

trough the hole and sketch the total energy line stiowing its slope.

Naglect miinor Jossas.

Problem.0Y

'A horizontal pipe of diameter au cmy and length- 6. 0 Km connects two tanks The water
surface elevalion of the upper tank'is at level.150.00 m. The pipe fnctlan factor is
The velocity of flow in the pipe @quaﬂs 1.50 misec,
After 10 years of service, it was found that the flow reaching the lower tank is reduced by
20% due 1o leakage. from a hole in the middle of the pipe. Find the leaking water—discharg@

Figure (66) shows five pipelines carnnecting 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.

nipelines. 7
Pips | D {im) L {ra) | Q (m’Isec)
1 1.00 8300 ?
2 1.00] 2400 1.20
3 0.60-1 1880 0.50
4 650 |- 7 0.40
5 ? 10500 ?

| c2The length of pipe (4)

e- Sketch the total energy line.

f=0.02 for all pipes

b- The discharge in pipe (1)
d- The diameier of pipe (5)

Figure (66)

C
B —

B

g The flow in pipe (2) is towards the junction “J”, while the flow in pipe (3) is
‘ towards tank (B). The following table gives other available data for the five

Meglecting minor losses, and considering the friction factor for all pipes is
constant and equals 0.02 (f = 0.02), determine:
a- The head given by the pump
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(80)

SRS, | i S
——mgar—

L e} 3000 | 2000 | 1500 | 1500

Figure (64) Dol 20 1 20 | 30 | 15

f 0.02 | 6.02 | 0.02 | 0.02

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

Problesm .0

! 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 pumnp 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 cm, 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 minor.losses, find:

a) The discharge leaving the pipe network at node (D).

b) The discharge passing through each pipe in m ¥sec., and

c) The value of K for pipe DE.

100 |
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g T Ty, K=1042 ¢ K=1042 D

: “

‘ % -
= & s
" o Il
- S ¥
Il N
}ﬁ “
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), c;etermine the flow in each of the Six

For the pipe network shown in Hg (71

pipelines.
0 @"m’/sec : ' 0.2 ny/sec
- B,
\\\\Ak&- K L
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- e
A @/‘UWW T :&
el 1T
(PAD =0.3 e K= %
fec ao Oﬁﬁ”;rf/sec ' | 01 mysec
P FM@MO@U

in Figure (5) water is flowing from the tank to the pump then to the pipe network BCDE.

The water surface in the tank is at level 200.0 m. The discharges out of nodes C, D and E
are 120 litersfsec, 80 liters/sec and 100 litersisec, respectively. The total @nergy Ieve! at
node B is 205.0 m. The following data are given:

- Pipe AB: Length = 1.0 Km, diameter = 50 cm and friction factor =.0.021

~ Pipe BD: Length = 200.0 m, diameter 20 cm 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:-
- The power requited to operate the pump if l&mralr’efﬁcuency is

80%
i The dnscharge in eaach pipe and _
ii-. . The total energy ling level in @ach node
(200.00) -
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Probiem.07 @ ‘

For the pipeline system shown in figure (67). neglecting minor losses determine
the rate of flow through each of the three pipelines. The total head 1s 30 meters

Data for the three pipeiines aré given in the following table.

] Pipei | Pipe2 | Piped
y Length in meter |~ 3350 | 1650 | 165C
- Diameter in CiM 20 20 28
Eriction factor, f | -0.016 | 0.018 0017 |
N L i
—:'.-“"i“‘q%ﬁ‘-“‘ .
) 30m
(N
Figure (67)

“final 2009"

Problienn .08
For the shown hydraulic system in figure (5), if the pressure at point “D" is 7.0
ton/m? and the discharge at the same point is 0.055 m°/sec. ( consider the
friction coefficient “ £ * for all pipes is 0.02 and neglect all minor losses)

1- Determine the pipe diameter ( d ) shown in the figure.

5. Draw sketch for the T.E.L for the pipes ABCD.

~igure (5)




. Problem87

For the pipeline system shown in figure
the rate of flow through each of the three pipelines. The total head is 30 meters.

, heglecting minor losses determine

Data for the three pipelines are given in the following table.

Pipe 1 | Pipe 2 | Pipe 3
Length in meter | 3350 1650 1650
Diameter in cm 20 20 . 25
Friction factor,f | -0.016 | 0.018 | 0017
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" For the pipeline system shown below the following data are available:
o The waterlevel in the shown tank is 80 meter.
o 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 figure.
o The level of node (8) is 120 meters and the reqmred pressure at this node is
20 ton/m2.
Considering the friction factor for all pipes = 0.02 and the slope of the hydraulic
gradienl 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.
Neglect minor losses. 0.02 m¥s
0.02 ms

0.02 ms

0.02 m¥'s

-t

For the shown hydraulic sysﬁem in figure (2), the following data are available:-
Qy = 100 litsec, P, =20 ton/m?, C, for the venture-meter is 0.98, the throat

diameter of the venturi-meter is 12 cm and the head losses in pipes are as

follows:-
. Pipe | AB BC BE °
Head loss (h. ) | . AV 20V} 12g 6 Vg

It is required to:-

1. Calculate the distance “ y “ in the given manometer.
2. Determine the discharges Q; and Q4
3. The pressure at points (D) and ( E ).
4. Draw the T.E.L and H.G.L for the two pipes ABC and ABD. (in two
separate drawing sketches).
hegele
d=5Cm-
4150 )m
C
Closed Valve
(10.0)m ~ 3= ¥ $.(100)m
. R W _ ' j' o
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Draw gﬁae@zaﬁﬁ@ and %’zmgwﬁm

(U

{ @ Two pipelines in serfes conmecting two innks. The dismeter of the frst pipeline is larger than (ke
digmeter of e second phpcline. :
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© Twe tanks are connected by & pipeline and an additional pipe connected in paraliel o:

i- The lower iamni 2- the upper tank - 3- pipeline mid length

# o the lower tank

# Fo frpe mid- honagfht.
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) A}x:_ i connected between two tanks and used to ﬁmmasel'&he rate of flow

@)

o

© A pump lifts water from @ river to higher level.

A pump is used to reverse the flow divection between two tanks.

i : F”m;?a

| | Sy g5
: @ A pipeline provided with hydrawlic turbinme in its mid lengih

‘ m;’EL . M%»@%ﬂ 24§ g“M YO

o
]w«rb;m

Sl Uy Sitioy o p_




@ A mﬁ% is erecied at middie of pipeiine in three different cases:

2- partially opened 3- closed valve

i- Open valve

# open Valve

. Se
T _
Valve,
8 Closed valwe
______ TE-L
=
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2]

O A horizontal pipeline discharges to the atmosphere and takes water from tank with head H.

‘ Hﬁé@&:» TEL
""ﬁr:“

@ A pipeline discharges to the stmosphere and takes water from tamk has & compressed air pressure
above its surface.,

" HELTEL
7

& Four tanks comnected by four pipes having a commoen junction.
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N - S A nozzie st the end of 2 horizontal pipeline. The head 2t the pipeline inlet is H

T resne
T 8

\,a'}“’ 4 Y = f(-é-L f":)&‘
] - B Fa 2

- » - = A
/ﬁ &;‘\?:JW fé).«/ﬁ‘g’}!(p” 5';4"3'" L)

& A horizental venturi-meter connecied between two points have different heads.
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