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Tab.1 C value and termination iteration error

under different working conditions
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0.5 57. 34 53. 86 6. 07
1.0 70.77 75.77 —17.07
2.3 127. 84 130. 80 —2.32
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Tab. 2 Comparison of monitoring node water pressure and monitoring value based on re-simulation of Hazen-Williams coefficient inversion value

. 1EH T PRE T
REDSN
WA/ m FHAAE/m AXFiR2E/ % WA /m AR/ m HXFRE/ %

1 0. 682 0. 682 0. 030 0.671 0.679 1. 220

4 0. 676 0. 671 —0. 750 0. 643 0. 659 2. 630
13 0.671 0. 670 —0.120 0.672 0. 658 —2.170
16 0. 690 0. 670 —2.870 0.671 0. 663 —1. 220
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Inversion of friction factor of water supply network based on HPSO
ZHANG Hongmei' , LIU Chengrong? , WU Xinmiao®
(1. Head Of fice of Rural Water Supply ,Shijiazhuang 050011,China;2. School of Urban Rural Construction,
Hebei Agricultural University , Baoding 071001, China)
Abstract: The water supply network is the lifeline project of the city. Under the background of the implementation of the rural
revitalization strategy, the security of rural drinking water and the accelerated construction of the urban-rural water supply inte-
gration project, the water supply network has also become the lifeline project of the vast rural areas. In order to ensure the quali-
ty and quantity of water supply and complete the water supply task economically and reasonably, it is necessary to carry out sci-
entific planning and design and precise optimization and scheduling of the water supply network. The hydraulic simulation calcu-
lation of the water supply network is the basis for the planning,design,operation scheduling and fault diagnosis of the pipeline
network. Among the factors affecting the accuracy of the hydraulic calculation model of the pipeline network, the influence of
the friction coefficient is particularly prominent. In order to narrow the gap between friction factor theory and practice,a calcula-
tion method based on hybrid particle swarm optimization algorithm and nodal water pressure method is proposed.

Hybrid particle swarm optimization model is obtained by combining the selection mechanism of basic particle swarm opti-
mization and genetic algorithm. The difference between hybrid particle swarm optimization and particle swarm optimization lies
in that the particle swarm has to cross operate after updating the velocity and position,and replace the parent particle with the
offspring particle. The crossover operation makes the offspring inherit the advantages of the parent particles and theoretically
strengthens the ability to search the region between the particles. In the algorithm, the initial friction resistance factor is ran-
domly selected and put into the Hazen-William formula. The square root of the square error of the square error between the wa-
ter pressures is calculated based on the actual water pressure value of the nodes monitored by the pipeline network model as the
fitness value,and the fitness is evaluated. When the accuracy is met or the maximum number of iterations is reached, the fric-
tional resistance factor is output.

In order to verify the feasibility of the method,a 2. 5 m>X2. 5 m square flat pipeline network model was established in the
laboratory experiment, which contained 9 basic rings. Four water pressure monitoring points are set in the model pipeline net-
work node. Based on the friction resistance factor inversion under normal working conditions, the hydraulic simulation model of
the pipeline network is established on this basis. In the case of pipe bursting, virtual nodes are introduced into the pipeline net-
work model to simulate the pipe bursting point,and the simulation results are compared with the measured values to verify the
accuracy of the model.

The results show that: (1) HPSO has a strong global optimization ability. The maximum relative error of the Hazen-Wil-
liams factor of each pipe section obtained by inversion under normal and special conditions (pipe burst) is 7% , with high accura-
cy and better adaptability. (2) Calculate the outlet water pressure of the monitoring point under the normal condition and the
pipe burst condition with the inversion value of the Hazen-Williams factor under the normal condition. The maximum relative
error between the result and the actual water pressure monitoring value is only 2. 87%. The inverse problem solved by the
method in this paper is well-posed.
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