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WATER DISTRIBUTION SYSTEM 





Rank Name All Sectors 

1 Bahrain 5.00 

1 Kuwait 5.00 

1 Qatar 5.00 

1 San Marino 5.00 

1 Singapore 5.00 

1 United Arab Emirates 5.00 

1 Palestine 5.00 

8 Israel 5.00 

9 Saudi Arabia 4.99 

10 Oman 4.97 

11 Lebanon 4.97 

12 Kyrgyzstan 4.93 

13 Iran 4.91 

14 Jordan 4.86 

15 Libya 4.77 

16 Yemen 4.74 

17 Macedonia 4.70 

18 Azerbaijan 4.69 

19 Morocco 4.68 

20 Kazakhstan 4.66 

Top 33 Water-Stressed Countries: 2040 



Rank Name All Sectors 

21 Iraq 4.66 

22 Armenia 4.60 

23 Pakistan 4.48 

24 Chile 4.45 

25 Syria 4.44 

26 Turkmenistan 4.30 

27 Turkey 4.27 

28 Greece 4.23 

29 Uzbekistan 4.19 

30 Algeria 4.17 

31 Afghanistan 4.12 

32 Spain 4.07 

33 Tunisia 4.06 

Top 33 Water-Stressed Countries: 2040 



Tentative costs of Components of a water 

supply scheme 
Sl.
No 

Component Item Cost of the item 
expressed as 
percentage of 

the total 

1. Pumping Stations 18% 

2. Reservoirs 6% 

3. Treatment Plant 10% 

4. Supply Penstocks 9% 

5. Distribution System 50% 

6. Buildings for housing operational staff, 
etc. 

2% 

7. Meters and other contingencies 5% 

Total 100% 



Hierarchical Relationship of Components, Subcomponents 

and Sub-subcomponents for a water distribution system 

Water Distribution System 

Pumping Station 

Structural Electrical Pumping 

Pump Driver 
Power 

Transmission 
Controls 

Piping 

Distribution 
Storage 

Tanks Pipe Valve 

Distribution 
Piping 

Pipes Valves 

SYSTEM 

Component 

Subcomponent 

Sub-

subcomponent 



Water Distribution System Consists of: 

• Pipe Lines (Mains, Sub-mains, Branches, 

Laterals (also called feeders)) of various sizes 

• Valves for controlling the flow in pipes 

• Hydrants for releasing water during Fires 

• Meters for measuring discharges 

• Service Connections 

• Pumps 

• Distribution or Service Reservoirs 



Requirements of a Good Distribution System 

• Capable of supplying water at all intended places 

within a city at reasonably sufficient pressure 

• Capable of supplying requisite amount for fire 
fighting 

• Cheap with least construction cost 

• Simple and easy to operate and repair 

• Safe against future pollution 

• Safe as not to cause damage against bursting 

• Fairly water-tight to minimize losses due to 
leakage 





Methods of Distributing Water 

(a) Gravity 

(b) Pumped 

(c) Combined (Pumped –Storage Supply) 

Source of supply is at sufficient 

elevation above the consumer so that 

desired pressure can be maintained. It is 

economical 

Pumps are used to develop necessary 

head (Pressure) to distribute water to 

consumers and distribution reservoir 

Storage reservoirs are used to maintain 

adequate pressure during periods of 

high consumer demand and under 

emergency conditions such as fires or 

power failures. During periods of low 

water consumption, excess water is 

pumped and stored in the storage 

reservoirs. Because the storage 

reservoirs are used to provide water 

during periods of high or peak demand, 

the pumps can be operated at their rated 

capacity 



Dead End System: 

It is suitable for old towns and cities which have 

developed in a haphazard manner having no definite 

pattern of roads. This system consists of a main pipe laid 

along the main road. A number of sub-mains originate 

(generally at right angles) from main pipe. Each sub-main, 

then divides into several branch pipes, called laterals. 

From the laterals, service connections are given to the 

consumers.  

 

 



Dead End System ..contd 

Disadvantages 

• Due to many dead ends, 
stagnation of water occurs in 
pipes. Bacterial growths and 
sedimentation may occur in 
branch ends 

• Difficult to maintain chlorine 
residual at the dead ends of the 
pipe 

• During repairs to individual 
line, service connections beyond 
the point of repair will be 
without water until the repairs 
are made 

• Pressure at the end of the line 
may become undesirably low as 
additional extensions are made 

Advantages: 

• Distribution network can be 
easily solved 

• Discharges and pressures can be 
accurately calculated at different 
points in the system 

• Lesser number of valves 
required  

• Shorter pipe lengths needed 

• Relatively cheap and can be 
extended or expanded easily 

• Determination of discharges and 
pressure easier due to less 
number of valves 
 
 





Dead  

Ends 



Grid Iron System:  
Also known as Reticulation or Interlaced system. It is suitable for 

cities with rectangular layout, where the water mains and 

branches are laid in rectangles. Example : Chandigarh 

 

 
 Advantages: 

  Water is kept in good circulation due to the absence of 

 dead ends.  

  In the cases of a breakdown in some section, water is 

 available from some other direction. 

  

 Disadvantages 

  Requires more length of pipe lines and a larger number of 

 sluice valves (i.e. cut-valves) 

  Construction is costlier 

  Design is difficult and costlier. 

  Exact calculation of sizes of pipes is not possible due to 

 provision of valves on all branches.  





Radial System: 

The area is divided into different zones. 
The water is pumped into the distribution 
reservoir kept in the middle of each zone 
and the supply pipes are laid radially 
ending towards the periphery.  

   
Advantages: 

It gives quick service.  
Calculation of pipe sizes is easy.  
 





Ring System: 

This system is also sometimes called Circular 

System. The supply main is laid all along the 

peripheral roads and sub mains branch out from the 

mains. Thus, this system also follows the grid iron 

system with the flow pattern similar in character to 

that of dead end system. So, determination of the 

size of pipes is easy.  

 

Advantages: 

Water can be supplied to any point from at least two 

directions. 

 





Hydraulic Analysis of Water Distribution System: 

Methods 

Hardy-Cross Method 

• Method of Sections 

• Circle Method 

• Relaxation Method 

• Pipe Equivalence Method 

• Digital Computer Analysis 

• Electrical Analogy 



In any pipe network, the following 

two conditions must be satisfied: 

 
1. The algebraic sum of the pressure drops 

around a closed loop must be zero, i.e. there 

can be no discontinuity in pressure 

2. The flow entering a junction must be equal to 

the flow leaving the same junction; i.e. the law 

of continuity must be satisfied 



Hardy Cross Method 

1. Assume any internally consistent distribution of flow. The 
sum of the flows entering any junction must equal the sum 
of the flows leaving that junction 

2. Compute the head loss in each pipe by means of an 
equation or diagram. Conventionally, clockwise flows are 
positive and produce positive head loss and, vice versa. 

3. With due attention to sign, compute the total head loss 
around each circuit, i.e. ∑K.Qa

2 

4. Compute without regard to sign, for the same circuit, the 
sum of ∑ x.K.Qax-1 

5. Apply the corrections obtained from the equations  below 
to the flow in each pipe. Pipes common to two loops will 
receive both corrections with due regard to sign. 



Where HL = head loss for the assumed flow Qa 



K - Value 
• Fittings such as elbows, tees, valves and 

reducers represent a significant 
component of the pressure loss in most 
pipe systems. Calculation of pressure 
losses through pipe fittings and some 
minor equipment are done using the K-
value method, also known as the 
Resistance Coefficient, Velocity Head, 
Excess Head or Crane method. 



• The K-value, Resistance Coefficient, Velocity Head, 
Excess Head or Crane method allows the user to 
characterise the pressure loss through fittings in a a pipe. 
The K-value represents the multiple of velocity heads that 
will be lost by fluid passing through the fitting. 

• It is more accurate than the Equivalent Length method, 
as it can be characterised against varying flow conditions 
(i.e. Reynold Number). However it is less accurate than 
other methods as it does not take into account the varying 
geometries of fittings at different sizes. For example a DN 
50 (2") long radius 90° elbow is not geometrically similar 
to a DN 150 (6") long radius 90° elbow, thus the K-value 
is inaccurate at sizes other than that of the fitting used to 
determine the K-value. These K-values also generally 
assume fully developed turbulent flow, and thus are 
inaccurate at low Reynolds Numbers. 



• There are several other methods for calculating 
pressure loss from fittings, such as: 

 Equivalent Length 

 2K Method 

 3K Method 

• K-VALUE METHOD AND TYPICAL VALUES 

▫ The Velocity head method is named as such because it 
represents the pressure loss through a fitting as the 
equivalent number of ‘velocity heads’. It is in some 
ways similar to the equivalent length method, and the 
two may be equated by the formula below: 

 



Formula for Calculating Head Loss 

from K Values 

 • K=f *L/D 

Where L/D is the equivalent length 





Pumps 

Kinetic 

Centrifugal 

Radial Flow  

Axial Flow 

Mixed Flow 

Peripheral 
Single Stage 

Multistage 

Special 

Jet 

Gas-Lift 

Hydraulic Ram 

Electromagnetic 

Positive 
Displacement 

Reciprocating 
Piston Plunger 

Diaphragm 
Blow 
Case 

Rotary 

Single Rotor 

Multiple Rotor 

Principal Types of Pumps 



Classification of Pumps 

• According to 

• Principle of Operation 

▫ Kinetic-Energy Pumps 

▫ Positive Displacement Pumps 

• Field of Application (i.e. liquids handled) 

• Operational Duty (i.e. Head and Capacity) 

• Type of Construction 

• Method of Drive 



Principal Components of Kinetic 

Energy Pumps 

 
• Impeller – Rotating element. Imparts energy to 

the liquid being pumped 

• Shaft – on which impeller is mounted 

• Pump Casing – includes inlet and outlet 

passages 

• Frame – supports pump casing  





Pump Drive Units 

• Electric Motors – Direct Connected 

• Electric Constant-Speed Motors Coupled to 

Variable-Speed Devices 

• Internal-Combustion Engines and Gas Turbines 

• Fluid-Driven Pumps 



Pump Application Terminology and Usage 

• Capacity 

• Head 

• Pump Efficiency 

• Power Input 















Butterfly Valve with Electric Actuator 











































Reservoirs 

Storage or 
Conservation 

Reservoirs 

Flood 
Protection 
Reservoirs 

Distribution 
Reservoirs 

Multipurpose 
Reservoirs 

  Irrigation 

  Hydroelectricity 

  Domestic and      

Industrial Supplies 

 

  Store water during 

flood and release it 

gradually at safe rate 

 

  Small Reservoir 

  Water Supply in a 

city or industrial area 

  Varying demand  

rate, exceeding the 

constant pumping 

rate is met from the 

distribution reservoir 

 

  serves more 

than one purpose 



• Reservoir Yield – Amount of water that can be 
supplied from the reservoir in a specified interval of 
time 

– Represented by Mass Curve of Outflow (or) Mass Demand 
Line 

• Safe Yield or Firm Yield – Maximum quantity of water 
guaranteed during a critical dry period 

• Secondary Yield – Quantity of water available in 
excess of safe yield during periods of high flood 

• Average Yield – Arithmetic average of firm and 
secondary yield over a long period of time 

Reservoir Yield depends upon Inflows +Reservoir 

Losses + Reservoir Evaporation 



• Catchment Yield – Total yearly runoff, expressed 
as volume of water entering/passing the outlet 
point of the catchment, expressed as Mm3 or 
M.ha.m 

– Represented as Mass Curve of Inflow 

Reservoir Capacity  is determined with the help of Mass 

Inflow Curve and Demand Curve 



Flood Hydrograph and Mass Inflow Curve 



Demand Line or Demand Curve 



Estimation of Reservoir Capacity 





Order of 
Month 

(1) 
Runoff, Q 

(2) 
Draft,  D 

(3) 

Cumulative 
Runoff ∑Q (4) 

= ∑ (2) 

Deficiency 
(D-Q)             

(5) = (3) - (2) 

Cumulative 
Deficiency ∑(D-Q)             

(6) = ∑ (5) 
Reservoir State       

(7) 

1 1200 300 1200 -900 0 (2400)   

2 1500 300 2700 -1200 0 (1500)   

3 600 300 3300 -300 0 (300) 
Reservoir Full at the 
beginning of dry 
period 

4 100 300 3400 200 200   

5 80 300 3480 220 420   

6 30 300 3510 270 690   

7 10 300 3520 290 980   

8 0 300 3520 300 1280   

9 20 300 3540 280 1560   

10 60 300 3600 240 1800* Max. deficiency 

11 800 300 4400 -500 1300   

12 1000 300 5400 -700 600   

13 1200 300 6600 -900 0 (300) Reservoir Full  

14 700 300 7300 -400 0 (700)   
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Hydraulic Analysis of Water Networks  

The solution to the problem is based on the same 
basic hydraulic principles that govern simple and 
compound pipes that were discussed previously.  

The following are the most common methods used to 
analyze the Grid-system networks:  

1. Hardy Cross method. 

2. Sections method.  

3. Circle method. 

4. Computer programs (WaterCAD,Epanet, Loop, Alied...) 



 

Hardy Cross Method  

This method is applicable to closed-loop pipe 
networks (a complex set of pipes in parallel). 

It depends on the idea of head balance method 

Was originally devised by professor Hardy Cross. 



 

Assumptions / Steps of this method: 

1. Assume that the water is withdrawn from nodes only; not 
directly from pipes. 

2. The discharge,  , entering the system will have (+) value, 
and the discharge,  , leaving the system will have (-) value.  

3. Usually neglect minor losses since these will be small with 
respect to those in long pipes, i.e.; Or could be included as 
equivalent lengths in each pipe. 

4. Assume flows for each individual pipe in the network. 
5. At any junction (node), as done for pipes in parallel, 

outin QQ Q 0or       



 

6. Around any loop in the grid, the sum of head losses must 
equal to zero:   

 

Conventionally, clockwise flows in a loop are considered (+) and 
produce positive head losses; counterclockwise flows are then (-) and 
produce negative head losses.  

This fact is called the head balance of each loop, and this can be valid 

only if the assumed  for each pipe, within the loop,  is correct.  

The probability of initially guessing all flow rates correctly is 
virtually null.  

Therefore, to balance the head around each loop, a flow rate 
correction (   )  for each loop in the network should be 
computed, and hence some iteration scheme is needed.  

h f
loop

0



 

7. After finding the discharge correction,      (one for each 
loop) , the assumed discharges  are adjusted and another 
iteration is carried out until  all corrections (values of     ) 
become zero or negligible. At this point the condition of : 
 

       is satisfied. 
 

Notes: 
The flows in pipes common to two loops are positive in 
one loop and negative in the other. 
When calculated corrections are applied, with careful 
attention to sign, pipes common to two loops receive both 
corrections. 

h f
loop

0 0.



 

How to find the correction value (  ) 
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Note that if Hazen Williams (which is generally used in this method) is 
used to find the head losses, then  
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Example  

D L pipe 

150mm 305m 1 

150mm 305m 2 

200mm 610m 3 

150mm 457m 4 

200mm 153m 5 

1

23
4

5

37.8 L/s

25.2 L/s

63 L/s

24
11

.4
 

Solve the following pipe network using Hazen William Method CHW =100 
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Solve the following pipe 
network using Hazen William 

Method CHW =120 

Example 



 

Iteration 1
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Iteration 2



 

Iteration 3



 

The figure below represents a simplified pipe network.  
 

Flows for the area have been disaggregated to the nodes, 
and a major fire flow has been added at node . 
 

The water enters the system at node .  
 

Pipe diameters and lengths are shown on the figure. 
 

Find the flow rate of water in each pipe using the Hazen-
Williams equation with = 100.  
 

Carry out calculations until the corrections are less then 
0.2 m3/min. 



 



 



 



 



 



 



 



 



 



 

General Notes 

Occasionally the assumed direction of flow will be incorrect. In such 
cases the method will produce corrections larger than the original 
flow and in subsequent calculations the direction will be reversed.  
 

Even when the initial flow assumptions are poor, the convergence 
will usually be rapid. Only in unusual cases will more than three 
iterations be necessary.  
 

The method is applicable to the design of new system or to evaluate 
the proposed changes in an existing system. 
 

The pressure calculation in the above example assumes points are at 
equal elevations. If they are not, the elevation difference must be 
includes in the calculation. 
 

The balanced network must then be reviewed to assure that the 
velocity and pressure criteria are satisfied. If some lines do not meet 
the suggested criteria, it would be necessary to increase the 
diameters of these pipes and repeat the calculations.  



 

Assigning clockwise flows and their associated head 
losses are positive, the procedure is as follows: 

Assume values of Q to satisfy Q = 0. 
Calculate HL from Q using  hf = K1Q2 . 
If  hf = 0, then the solution is correct. 
If  hf  0, then apply a correction factor, Q, to all 
Q and repeat from step (2).   
For practical purposes, the calculation is usually 
terminated when hf < 0.01 m or Q < 1 L/s.  
A reasonably efficient value of Q for rapid 
convergence is given by; 

Q
H2

H
Q

L

L

Summary 

Q
H2

H
Q

L

L



 

Example 

The following example contains nodes with different 
elevations and pressure heads.  

Neglecting minor loses in the pipes, determine: 
The flows in the pipes. 

The pressure heads at the nodes. 



 

Assume T= 150C 



 

Assume flows magnitude and direction  



 

First Iteration  

Loop (1) 

Pipe 
 (m) 

  

(m) 

  

(m3/s) (m) (m/m3/s) 

600 0.25 0.12 0.0157 11.48 95.64 

200 0.10 0.01 0.0205 3.38 338.06 

600 0.15 -0.06 0.0171 -40.25 670.77 

200 0.20 -0.10 0.0162 -8.34 83.42 

 -33.73 1187.89 

L/s20.14/sm01419.0
)89.1187(2

73.33 3



 

First Iteration  

Loop (2) 

Pipe 
 (m) 

  

(m) 

  

(m3/s) (m) (m/m3/s) 

600 0.15 0.05 0.0173 28.29 565.81 

200 0.10 0.01 0.0205 3.38 338.05 

600 0.15 -0.02 0.0189 -4.94 246.78 

200 0.10 -0.01 0.0205 -3.38 338.05 

 23.35 1488.7 

L/s842.7/sm00784.0
)7.1488(2

35.23 3



 

Second Iteration  

Loop (1) 

Pipe 
 (m) 

  

(m) 

  

(m3/s) (m) (m/m3/s) 

600 0.25 0.1342 0.0156 14.27 106.08 

200 0.10 0.03204 0.0186 31.48 982.60 

600 0.15 -0.0458 0.0174 -23.89 521.61 

200 0.20 -0.0858 0.0163 -6.21 72.33 

 15.65 1682.62 

L/s65.4/sm00465.0
)62.1682(2

65.15 3

14.20 

14.20 

14.20 7.84 14.20 



 

Second Iteration  

Loop (2) 

Pipe 
 (m) 

  

(m) 

  

(m3/s) (m) (m/m3/s) 

600 0.15 0.04216 0.0176 20.37 483.24 

200 0.10 0.00216 0.0261 0.20 93.23 

600 0.15 -0.02784 0.0182 -9.22 331.23 

200 0.10 -0.03204 0.0186 -31.48 982.60 

 -20.13 1890.60 

L/s32.5/sm00532.0
)3.1890(2

13.20 3

14.20 7.84 

7.84 

7.84 

7.84 



 

Third Iteration  

Loop (1) 

Pipe 
 (m) 

  

(m) 

  

(m3/s) (m) (m/m3/s) 

600 0.25 0.1296 0.0156 13.30 102.67 

200 0.10 0.02207 0.0190 15.30 693.08 

600 0.15 -0.05045 0.0173 -28.78 570.54 

200 0.20 -0.09045 0.0163 -6.87 75.97 

 -7.05 1442.26 

L/s44.2/sm00244.0
)26.1442(2

05.7 3



 

Third Iteration  

Loop (2) 

Pipe 
 (m) 

  

(m) 

  

(m3/s) (m) (m/m3/s) 

600 0.15 0.04748 0.0174 25.61 539.30 

200 0.10 0.00748 0.0212 1.96 262.11 

600 0.15 -0.02252 0.0186 -6.17 274.07 

200 0.10 -0.02207 0.0190 -15.30 693.08 

 6.1 1768.56 

L/s72.1/sm00172.0
)56.1768(2

1.6 3



 

After applying Third correction 



 

Velocity and Pressure Heads: 

pipe 
(l/s) 

  

(m/s) (m) 

131.99 2.689 13.79 

26.23 3.340 21.35 

48.01 2.717 26.16 

88.01 2.801 6.52 

45.76 2.589 23.85 

5.76 0.733 1.21 

24.24 1.372 7.09 

1.21 21.35 

13.79 23.85 

6.52 

26.16 7.09 



 

Velocity and Pressure Heads: 

Node 
(m) 

  

(m) (m) 

70 30 40 

56.21 25 31.21 

32.36 20 12.36 

31.15 20 11.15 

37.32 22 15.32 

63.48 25 38.48 

1.21 21.35 

13.79 23.85 

6.52 

26.16 7.09 



 

Example  
For the square loop shown, find the discharge in all the pipes. 
All pipes are 1 km long and 300 mm in diameter, with a friction 
factor of 0.0163.   Assume that minor losses can be neglected.  



 

Solution: 
Assume values of Q to satisfy continuity equations all 
at nodes. 

The head loss is calculated using; HL = K1Q2   

HL = hf + hLm 

But minor losses can be neglected:      hLm = 0  

Thus  HL = hf 

Head loss can be calculated using the Darcy-Weisbach 
equation  

g2

V

D

L
h

2

f



First trial

       Since HL > 0.01 m, then correction has to be applied.

554'K

Q'KH

Q554H

3.0x
4

Q
x77.2

A

Q
77.2H

81.9x2

V
x

3.0

1000
x0163.0H

g2

V

D

L
hH

2
L

2
L

2
2

2

2

2

L

2

L

2

fL

Pipe Q (L/s) HL (m) HL/Q

AB 60 2.0 0.033

BC 40 0.886 0.0222

CD 0 0 0

AD -40 -0.886 0.0222

2.00 0.0774



Second trial

Since HL 0.01 m, then it is OK.
Thus, the discharge in each pipe is as follows (to the nearest integer).

s/L92.12
0774.0x2

2

Q
H2

H
Q

L

L

Pipe Q (L/s) HL (m) HL/Q

AB 47.08 1.23 0.0261

BC 27.08 0.407 0.015

CD -12.92 -0.092 0.007

AD -52.92 -1.555 0.0294

-0.0107 0.07775

Pipe Discharge 
(L/s)

AB 47

BC 27

CD -13

AD -53



75 L/s

50 L/s

50 L/s

25 L/s

K
 =

 1



75 L/s

50 L/s

50 L/s

25 L/s

75 L/s

50 L/s

50 L/s

25 L/s

A

B

C

D

Loop 1 – ABDA

Loop 2 -- BCDB



Pipe Assumed 
Flows, Qa

(L/s)

K 
(given)

HL = K.Qa2 Corrected Q 
after first 
correction  
Qa1 =Qa + ∆1

(1) (2) (3) (4) (5) (6)

Loop 1 - ABDA

AB 25 2 1250 50 25 – 2.5 = 22.5

BD
(common

pipe)

25 1 625 25 25-
2.5+12.5=+35

DA -25 2 (-)1250 50 -25 – 2.5 = 
-27.5

∑ (+)625 125

First Correction Loop 1 - ABDA



Pipe Assumed 
Flows, Qa

(L/s)

K 
(given)

HL = K.Qa2 Corrected Q 
after first 
correction  
Qa1 =Qa + ∆1

(1) (2) (3) (4) (5) (6)

Loop 2 - BCDB

BC 50 4 10000 200 50-12.5=37.5

CD -25 3 (-)1875 75 -25-12.5=(-)37.5

BD
(common

pipe)

-25 1 -625 25 -25+2.5-12.5=
-35

∑ (+)7500 300

First Correction Loop 2 - BCDB



Pipe Corrected Discharge 
after Ist Correction, 
L/s

Loop ABDA

AB 22.5

BD 35.0

DA (- )27.5

Loop BCDB

BC 37.5

CD (-) 37.5

DB (-) 35

Flows after First Correction

75 L/s

50 L/s

50 L/s

25 L/s

A

B

C

D



Pipe Assumed 
Flows, Qa

(L/s)

K 
(given)

HL = K.Qa2 Corrected Q 
after first 
correction  
Qa1 =Qa + ∆1

(1) (2) (3) (4) (5) (6)

Loop 1 - ABDA

AB 22.5 2 1012.5 45 22.5 – 2.7 = 
19.8

BD
(common

pipe)

35 1 1225 35 35-2.7+0.3=
+ 32.6

DA (-)27.5 2 (-)1512.5 55 -27.5 – 2.7 = 
(-) 30.2

∑ (+)725 135

Second Correction Loop 1 -

ABDA

∆2 = (-) 725 / (2x135) = (-) 2.7



Pipe Assumed 
Flows, Qa

(L/s)

K 
(given)

HL = K.Qa2 Corrected Q 
after first 
correction  Qa1 
=Qa + ∆1

(1) (2) (3) (4) (5) (6)

Loop 2 - BCDB

BC 37.5 4 5625 150 37.5-0.30=37.2

CD ( - )37.5 3 (-)4218.75 112.5 -37.5-.3=(-)37.8

BD
(common

pipe)

( - )35.0 1 (-)1225 35 -35+2.7-0.3=
-32.6

∑ (+)181.25 297.5

Second Correction Loop 2 - BCDB

∆2 = (-) 181.25 / (2x297.5) = (-) 0.3046



Pipe Corrected Discharge 
after Ist Correction, 
L/s

Loop ABDA

AB 19.8

BD 32.6

DA (- ) 30.2

Loop BCDB

BC 37.2

CD (-) 37.8

DB (-) 32.6

Flows after Second Correction

75 L/s

50 L/s

50 L/s

25 L/s

A

B

C

D







Method of Sections


