
Internet: Example 3 Chemical Engineer's Guide : Solve for water piping network as shown in diagram. Hazen-Williams
coefficient, C for each pipe is provided in table below.

Note: This is an example given in the link below, solved by Hardy Cross method using EXCEL.
Essentially it is an overdetermined nonlinear pipe network with 22 variables {pipe flows) and 23 equations (16 Nodes + 7 Loops).
Hence, the solution using SMath is based on a snippet by Viacheslav N. Mezentsev (uni) in SMath Forum.

https://cheguide.com/pipe_network.html time 0t0

Head loss is calculated using Hazen-Williams equation (SI units).

Q
0.85

QKQ
4.87D1.85C

0.85
QL10.671

HL

where,
4.87D1.85C

L10.671K

Based on method discussed above 7 loop equations are formed and it
takes 5 iterations to converge to final flow values. Refer attached excel
spreadsheet for solution.
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Define K (Pipe Constant) as given below
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Qissues

0Qissues Sanity check

Number of Issue
points

16rows QissuesPoints

Number of
Loops

7Loops

Number of
Pipes

22Pipes

23LoopsPointsToteqns

1PipesToteqns 0.1
..Pipes1

guess

Hence, overdetermined system
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guess 22rows guess

AlgLib Solver for a system of nonlinear equations(Uni)

al_nleqsolve , , , , Jac Qf QEpsStepMaxguessu

14
10Eps

0StepMax

Jacobian , uf uJac Q

for

k
Q

k
u

..rows f Q1kresult
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Define the system of 23 equations (16 Nodes + 7 Loops) ; 22 Variables (pipe flows) : Hence, Overdetermimed Nonlinear System
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Results Internet Example Result using in EXCEL

0.218
0.94

0.159
0.841
1.05
0.791

1.791
0.943
3.934

1.848
6.782
7.934
4.066

0.153
1.477
0.259

0.741
1.741
2.53

0.211
2.535
0.53

resultQfinal

14
101.3478

14
103.9784

14
103.952

14
107.4561
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102.6136
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101.5081
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108.218
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16
101.1102

0
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101.1102
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102.2204

16
109.992

0

16
109.992

15
105.9952

14
101.0214

16
107.2164

15
101.9984

15
106.8834

0
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f Qfinal

s1.8t0time 0
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