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Abstract

The friction factor of pipes in water distribution networks is different from the laboratory

values due to the connections, installation method and created bights. Passing of time, erosion
and sedimentation in pipes are also factors affecting roughness. Therefore, the roughness of
pipes should be calibrated during network modeling. In this research, a new optimization
method, called sensitivity analysis method was introduced for roughness calibration. In this
method, first the pipes are grouped based on the material and diameter of pipes. Then, using
sensitivity analysis it is determined what the effect of changing the roughness of different
groups on node pressures is. In the following, roughness calibration is performed according to
the importance of the groups respectively. This method was investigated on a real network with
assumed changes. In order to compare the efficiency of the present method, the results obtained
were compared with the results obtained from the calibration tool of WaterGEMS software.
Fitness that is obtained by present study method and output of WaterGEMS in studied network
are 0.02 and 8.11 centimeters, respectively. Obtained results show the high ability of this
method in pipes network roughness calibration.

Keywords: Calibration, Nodal Pressures, Water Distribution Networks, Pipes Roughness,
Optimization.
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Fig. 4. Comparison between friction factors obtained for
each group with various analysis methods
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Table 3. Obtained results for roughness of groups in different methods

A

. No group
G “fion” freon S aavew oo (loopp  Priontzation
factor factor method iterations) iterations) iterations)
1 130 135 125-135 135 128 135 127
2 130 125 125-135 125 125 130 120
3 115 120 110-120 120 120 118 120
4 115 110 110-120 110 110 110 111
5 130 125 125-135 125 125 126 123
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