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Potential energy = mgz Potential energy per unit weight = z

.. 1 . : : v
Kinetic energy = 5 my’ Kinetic energy per unit weight = —
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Cross-sectional
, area A

Datum level

Force exerted on AB = pA Volume passing AB = -
: . m .
Distance AA" = a Work done = Force x Distance AA'
m
= A X —
pAx—

Work done per unit weight = v
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Pressure kinetic Potential
Total energy per
energy per + energy per + energy per = , , = constant
, , . . ) ] unit weight
unit weight unit weight unit weight
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Total energy Total energy Lossesper Work done Energy supplied
perunit = perunit + unit + perunit — per unit

weightatl  weight at 2 weight weight weight
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=75 mm

Pipe velocity, u,
Pipe diameter, ¢, = 100 mm

=2m Delivery pipe loss = 12u3/2g
A > Datum level
ML RN

Pipe velocity, u,
Pipe diameter, d; = 150 mm
Suction pipe loss = 5u}/2g
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Jet velocity, us
Jet diameter, dy

=75mm

Pipe velocity, u,
Pipe diameter, d 100 mm
Delivery pipe loss = 12u3 5/2g

Datum level
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s Pipe velocity, u,
Pipe diameter, | = 150 mm

Suction pipe loss = 5u}/2g

Pe=0;v.=uy;z, =30+2=32m
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Jet velocity, u;
Jet diameter, dy
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Pipe velocity, u,
Pipe diameter, d 100 mm
Delivery pipe loss = 12:3/2g

Datum level

Pipe velocity, u,
Pipe diameter, d, = l5() mm
Suction pipe loss = 5ul/2g
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Mass passing through element per unit time = poAu

Kinetic energy per unit time |

. = —x Mass per unit time x (Velocity)’
passing through element 2

1
= pddu’
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Total kinetic energy
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Total energy Total energy Lossesper Work done Energy supplied

perunit = perunit + unit + perunit — per unit
weightatl  weight at 2 weight weight weight
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Total energy

Kinetic energy, i’/2g

Apex of pipeline
Kinetic energy, i°/2g
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Power = Energy per unit time

_ weight . cnergy

~ unit time  unit weight
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p=0 p=0
: : m
Reservoir|{v =0 jet|y =66 —
2 =240m se0

power of jet = %psz - %><1000><662 x0.13=283140 W =283.14 kW

power of reservoir = pg0z =1000x9.81x0.13x240 W =306.072 kW

Power lost in transmission = pgQh = power of reservoir - power of jet

=306.072—-283.14 =22.93 kW

powerlost ~ 22.93x10°

_ =17.98 m
pg( 1000x9.81x0.13

Head loss in pipeline =4 =

power of jet

Efficiency of transmission = . .
power supplied by reservoir

283.14
306.07

=0.925=92.5%
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pipe
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= pgOH, =1000x9.81x8x 60 = 4706.88 kW

B 80
Zout P =1, X B, =5 470688 =3765.504 kW
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n =

E=P,xt =3765.504x(3600x24)=325.33x10° kWs =325.33M]J

=3765.504x24 =90372kWH
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perunit = perunit + unit + perunit — per unit

weightatl  weight at 2 weight weight weight
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Mercury of mass density
Pman = PHg = 13.6pm0
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Oil of mass density
Poi=0.9 ;0

= +z,—2z
o8 2g
P =P, = P8
2g

z,—z, =Ixsin45" =1.414m

PP = 1000><O.9><9.81{

g2 —2?

2x9.81

Oil of mass density
Poir=0.9 Pr0

Mercury of mass density e
Prman = Pug = 13.6Pm0

+1.414} =39485 pa
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— Mercury of mass density e
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Leads to U-tube gauge filled

with fluid in pipeline of density p
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C,=0.65
t=?2forY=25mtoY =1m

tzyf — Ardy

o C,A4,+/2gy

1

Y=3m

J (Z—Z)Y_édY =93.8 seconds

0.65 xZ(O, 12/2x9.81) 23

dA = Bdh

v=4/2gh

1
dQ = B.2g - h*dh
O=B\2g- j h2dh
Hl1

0=2C)p g 113 1)
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Ifb=B constant = Q=C, B\/ H2
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Triangular Weir or V notch

n]
b=2(H - h)Tan(g) | :

0=22¢g Tan(g)[j(H - h)h%dh

Q——‘rTan( )H2
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Calculate forces

AV, = AV, + AV, = V,=8.33m/s
O = AV, =0.147m’ /s
0, =0.094m’ /s
0, =0.053m’[s

D, =15cm
12m/s D,=10cm
D, =7.5cm
2 2
v
LN B +—+z,+h,
P8 28 Po8 8
2
A 8.33 +0.=0.+ +0.+0
pg  2x9.8l1 2x9.81
P =373 KN/m’
XF =BA+F. =(pQ,V,cos0+ pQ,V, cosa)— pOV,
«— F.=—0242 KN R =0242KN —

XE, =F, =[pQ,V,sin0+ pQ;(-V;sina)]- pQ, x0.
F,=-0.027 KN R, =0.027 KN




