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Analysis of Pipe Flow
Reynold’s Experiment
Laminar Flow
Transition Flow
Turbulant Flow
Reynold’ Number







RN= VD/ Kinematic Viscosity
RN= Inertia force/Viscous force
<2000 LF, > 4000 TF
Darcy Weisbach Equation
Hf = fLV2/2gD
Hydraulic Mean Radius R = A/P, S= Hf/L
Chezy’s Formula V = C (RS)1/2

Manning’s Equation V= (1/n) x R2/3 S1/2





Energy Losses in Pipes
Head loss due to sudden enlargement = (V1-V2)2/ 2g
Head Loss due to sudden contraction = K V2/2g
K= ((1/Cc)-1))2

Entrance Loss = 0.5V2/2g
Exit Loss = V2/2g
Bend Loss = KV2/2g
Head Loss due to Gradual contraction or enlargement =
K (V1-V2)2/2g







Coefficient of Friction f = 64/RN for Laminar flow
(RN less than 2000)

Coefficient of Friction f = 0.316/RN
1/4 for Turbulant

flow (RN more than 4000)
Problem Find the head loss due to friction in pipe

diameter 25 cm and length 60 m, through water is
flowing at a velocity of 3.0 m/sec Using Darcy’s
formula and Chezy’s formula. (C=55, Kinematic
Viscosity = 0.01 Stokes. (R=A/P: S=Hf/L)

RN = VD/Kinematic Viscosity = 750000, f= 0.0107
Hf = fLV2/2gD = 1.182m; Hf= 2.856,V = C (RS)1/2



Problem: Calculate the rate of flow of water through
a pipe of diameter 0.3 m (due to Friction) when the
difference of pressure head between two ends of pipe
400 m apart is 5 m of water. (f=0.036)

Hf = fLV2/2gD, V= 1.429 m/sec,
Q=AV= 0.101 m3/sec
Flow through Long pipes
(HA +ZA) – (HB + ZB) =H = Hentry+ Hf+ Hexit
Water level difference between two tanks = sum of

losses



Pipes in Series
 H = Sum of losses
Q = A1V1 = A2V2 = A3V3
H= Hentry+ Hf1 + Hsc + Hf2+ Hse + Hf3 +

Hexit
 Equivalent Pipe (HL = HL1+HL2+ HL3)
L = L1 + L2 + L3
Dupuitt’s Equation
L/D5 = L1D15 + L2/D25 + L3/D35





 Pipes connected in Parallel
 Q = Q1 + Q2
 Losses in Pipe 1 = Losses in Pipe 2
 Siphon
 H = Sum of losses = Hentry + Hf + Hexit
 Application of Bernoulli’s Equation to find summit height
 Hydraulic Gradient Line
 Total Energy Line









 Branched Pipes
 When three or more reservoirs are connected by pipes having one or more

junctions. (Q1=Q2+ Q3: Bernoulli’s Equation)
 p1/w + V1

2/2g + Z1 = p2/w + V2
2/2g + Z2

 Problem: Three pipes of lengths 800 m, 600 m and 300 m and of diameters
40 cm, 30 cm, 20 cm respectively are connected in series. These pipes are
to be replaced by a single pipe of length 1700 m. Find the diameter of
single pipe. (Dupuitts eqn

 D= 26.65 cm, L/D5 = L1/D15 + L2/D25 +L3/D35

 Problem: A main pipe is divided into two parallel pipes which again form
one pipe. The L,D of First pipe 1900 m and 1 m, L, D of Second pipe 1900
m and 0.8 m. Find the rate of flow in each parallel pipe, if Q = 2.5
m3/sec.(Q=Q1+Q2, Hf1 = Hf2) Take f1 = f2 = 0.02

 Hf = f L V2/2gd





 Problem: A crude oil of viscosity 0.9 poise and G = 0.8 is
flowing through a circular pipe of diameter 8 cm and of length
15m. Calculate the difference of pressure at the two ends of
the pipe, if the rate of flow of oil is 4.17 x 10-3 m3/sec. (566.98
Kgf/Sq. m)

 V= Q/A = 0.82 m/sec P1-P2 = 32 x Dynamic Viscosity VL/ D2

 The rate of flow of water through a horizontal pipe is 0.3
m3/sec. The diameter of the pipe is suddenly enlarged from 25
cm to 50 cm. the pressure intensity in the smaller pipe is 1.4
kg(f)/cm2. Determine the loss of head due to sudden
enlargement and pressure intensity in the larged pipe.



 V1= 6.115 m/sec, V2 = 1.52 m/sec
 HL= (V1-V2)2/ 2g = 1.07 m, Z1 = Z2
 p1/w + V1

2/2g + Z1 = p2/w + V2
2/2g + Z2 + HL

 p2 = 1.47 x 104 kgf/sq.m
 Problem: A 200 mm diameter of pipe reduces in diameter

abruptly to 100 mm diameter. If the pipe carries water at
25x10-3m3/sec. calculate the pressure loss across the
contraction. Take Cc = 0.6. (V1= 0.795, V2 = 3.18 m/sec)

 Head Loss due to sudden contraction = K V2
2/2g = 0.22 m

 K= ((1/Cc)-1))2

 p1/w + V1
2/2g + Z1 = p2/w + V2

2/2g + Z2 + HL

 p1-p2 = 0.707 x 103 Kgf/sq.m



Objective Questions
























































































































