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Transient and Steady State Analysis considering Roughness and Reynolds
Number in Water Distribution Systems
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In order to compute pressure variation for a water distribution system, an expression for the friction
factor as a function of Reynolds number and the relative roughness needs to be properly incorporated in

computational algorithm. Considering Moody' s friction variation, Developed Unsteady Network Analyzer
(UNA) has been modified to match computational results with EPANET 2.0. Substantial improvement can
be found in the application of Improved UNA to both an hypothetical pipeline network and a real system
located in Ulsan City. Random number generator is employed to represent the uncertainty of water use in
real pipeline network. Comparisons of application between EPANET 2.0 and improved UNA 2.0 indicate

advantages and potentials of this approach.
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Fig 1. Flowchart of unsteady flow analysis with boundary condition.
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Fig. 3. Water supply map of Study area.
Table 1. Demand of Water supply node
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83 90 95 16 107 20
84 30 96 10 108 44
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N 0 103 15 115 30
92 10 104 30 116 50
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