. B ™ o
} SRR R .
¥ i !

e Length of pipe
D = Diameter of pipe

V = Mean velocity of flow i
f = Friction factor (0.02 to 0.04 for metl' :

= Friction coefficient
h, = Head loss due 0 friction
e For laminar flow

_ 64 [Re < 2000]
Re

e Friction factor is inversely proportional to diameter of ..
e Turbulent flow
0.316
Re1/4

f= (4000 < Re < 10°]

1
(diameter of pipe

e Friction factor o<

ezt

1/4
)/

e Friction loss in pipe whose end is closed and flow takes

sides at regular interval
1 fLV?

i
_", _!,'f‘
©add

h, =
L el

2. Chezy's Formula
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3. DifferentType of Minor Losses in Pipe
¢ |osses due to sudden expansion

C
A Ay Vi | Ay Vs e,
G
Eddy region
2 1 'IL. L1y
1 R P
% 29 20" s ool i

oo riember: SRR

M For sudden expansion, the optimum ratio of diameters of the p
so that the pressure loss is minimum. ‘

1
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« Losses at entrance to pipe
2
i 05V
i 29
Here, V = Mean velocity of flow in pipe
 Loss due to gradual expansion T il
B K (4-%) _ K !i( —'—41—)2 .
L L™ 2g Lg A, 1
K, depends upon angle of expansion.
e Losses due to bends
K2
*-2g
K ~ 1.2 for 90° bend
K ~ 0.4 for 45° bend

hy

4. Hydraulic Gradient Line (HGL) and Total Energy Li
HGL: It joins Piezometric head (—57 + z) at various pointsf': ._‘

ol .
<

TEL: It joins total energy head at various points

2
(22t
w 29

-
S~ .
.

-~
——
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j

or at l}ilet of pipe e
f..‘ !*'."f” | P, = pgQH
~ Power at outlet of pipe; B
=p9Q(H-h) T
where h,= Head loss due tofriction
o Py _ P9QH-hy) -
Efficiency: = 92 - f .
e P, pgQH e A
= M TN ods
H ; h

"

* Power delivered by a given pipeline is max1mum.
such that one third of static head is consumed in ¢
Thus efficiency is limited to only 66.66% (For Nasi J} ‘

6. Siphon Action of Pipe

A pipe which raises above its hydraulic grade line has neg ativ
and is known as a siphon.

'_,

e Formation of air lock at highest portion of pipe. ”
s
Entry Loss T
[o.svz] h
Al 29 7
; ;

Exit Loss

RS =i

~* Summit pressure (p,) should not &
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. If his height of summit above reservoir A, then by apg "
equation between Aand S,

2 2 fYe
w (w+ )+29 20 200

From (i) and (i) pgand hcan be calculated.

7. Water Hammer in Pipe
e There are three cases of water hammer

(i) Gradual closure of valve
(ii) Sudden closure of valve and pipe is rigid
(iii) Sudden closure of valve and pipe is elastic

e The valve closure is gradual if T > C

e The valve closure is sudden ik %L—

where, L = Length of pipe
t = time in sec.
C = velocity of pressure wave

e Gradual Closure
In this case the pressure head is given by

o BV
w gt
where, L = Length of pipe

V = Velocity of fiow
t = time in second to close the valve.

R Sudden Closure With Rigid Pipe

- Thepressure head in thi ;
e ead in this case is gi o
TR e “:%;CU' F e i ase lsg'lven,byr ; .: “ ‘
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where,
D = Diameter of pipe

t = Thickness of pipe

E = Modulus of elasticity of pipe material
(In deriving equation (iii), the Poisson’s ratio of pipe material i
assumed as 0.25.) ‘t‘ gt -

8. Equivalent pipelength
e Series connection

g = constant
Hq=H +H,
= o
2" D D

® Parallel connection
H, = constant

g=43g,+ 4,
S DgéZ D5/2 D5/2

P

- =
’ . e
: - I I
I
.... ] . 4 G
L - '3 .
i Hler A
1 . ) v e Ay - »
‘ « B g 1 TR A
Ry 4 e rh ML e g
3
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S, frictional Resistence = #f;if

bl : ! deV'L

- ~ = x M

: b 7 ﬁ }' V’L
Y fffxvx,L"_[_.
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B e line obtedned 1?) Jowg , |
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