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G Mode | Qreq(l/s) | P(m)[DDA] | P (m) [PDA] | Q avl(lfs)
P_min (m) | 0 tteration | 100 s | 1 0 0 0 i
2 2 20.8000 83.1800 88.6300 20.8000
RUN P_des (m) | 30 Tolerance | 0.01 3 3 20.8000 57.1400 725500 20.8000
4 4 20.8000 £3.1800 88.5300 20.8000
— Functions 5 5 20.8000 56.8200 73.2400 20.8000
i & 10 } 6 (5 20.8000 -20.2500 41 20.8000
8 Scmmnonmics LK) : =5 | 7 7 20.8000 57.1400 72,5500 20.3000
(7 Gupta & Bhave (1996) cj 5 8 8 20.8000 -20.2500 41 20,2000
9 ] 62.5000  -177.4600 16.5500 22,8800
() Wagner et al. (1988) n 2 —
*) Fujiwara et al (1998)
() Tucciareli et al (1999)
(7) Tanyiomboh & Templeman (2010}
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Abstract

A water distribution network (WDN) may not be able to satisfy all required demands when it’s in the pressure deficit
mode or under over-loaded demand conditions. Analysis of the network in this mode requires pressure dependent
analysis (PDA). Unlike demand driven analysis (DDA), PDA needs an extra equation for every node to relate the nodal
demand and the nodal pressure; so it should be solved with the other network’s equations simultaneously. In this paper,
based on the Particle Swarm Optimization (PSO) algorithm, a decision support system has been developed by using
MATLAB and EPANET for PDA simulation in WDNs. A four-loop network selected from the literature was analyzed
using different scenarios and different pressure dependent functions presented by the previous investigations. The
results showed that the proposed model (PSO-PDA) was as accurate as the previous ones and provided better
convergence. The results of the nodes’ pressure and discharge also indicated minor differences obtained by different
PDA functions. However, the differences between the results of PDA and DDA were considerable.

Keywords: Decision support system, Pressure dependent analysis, Water distribution networks, Particle swarm
optimization
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