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Using of pressure—driven analysis (PDA) for the evaluation of
the water distribution networks performance during

intermittent supply
Dr. Eng. M. Bashar Al-Mofti
Damascus University, Faculty of civil Eng.

Abstract: In Syria, the intermittent water supply system prevails in
most communities, where the supply period in most of them does
not exceed 2-4 hours per day, every two days or with less
frequency depending on the water availability, the main reason for
using this system is the water scarcity. The traditional method of
designing water networks use the principle of demand-driven
analysis (DDA), which is based on the assumption of water
demand at each network node. Then the head at the nodes, the

discharge and the flow velocity in the network pipes are calculated.
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However, during the actual operation of the network when using
the intermittent supply system, residents are forced to install
household tanks in order to secure their water needs during the
cut-off period, so the residents far from the water source and at
highland areas, get less water than their actual needs, or the water
does not reach them at all. Thus, the demand becomes related to
the pressure available in the node, and the use of pressure—driven
analysis (PDA) gives a closer representation of the real
performance of the network under intermittent supply conditions. In
this paper, a virtual network was analyzed using the two described
methods of analysis, and it was clearly demonstrated the suitability
of the pressure—driven analysis (PDA) to analyze networks in the
case of intermittent water supply, as it gives a clear picture of the
network's performance, and identifies the weaknesses that must be
taken into account during the design and operation of drinking
water supply networks. It was proved that the total amount of water
distributed on the network can be controlled by controlling the
feeding hours, but it was found that there is a clear inequality in
the distribution of water to consumers, and both the Uniformity
Coefficient (UC) and the network hydraulic reliability were used and
it was found that their use gives a clear picture of the network

performance.

Key words: water supply networks, intermittent supply, demand-
driven analysis, pressure driven analysis, Uniformity Coefficient,

hydraulic reliability, EPANET 2.2.
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NodeID| m®/d m’/d m>/d m>/d m>/d m>/d m>/d m>/d
JuncJ1 | 10551 | 105.48 | 105.52 | 105.55 | 105.41 | 105.41 | 105.48 | 105.41
JuncJ2 | 209.54 | 209.52 | 209.52 | 209.52 | 209.52 | 209.66 | 209.52 | 209.52
JunclJ3 209.54 209.52 209.52 209.52 209.52 209.66 209.52 209.52
Juncla | 209.54 | 183.46 | 209.52 | 209.52 | 209.52 | 209.66 | 209.52 | 209.52
Junc J5 105.51 30.02 49.14 64.80 90.29 105.41 105.48 105.41
Junc J6 209.54 209.52 209.52 209.52 209.52 209.66 209.52 209.52
JunclJ7 419.07 295.92 419.04 419.04 419.04 419.04 419.04 419.04
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JuncJ10 | 209.54 23.33 45.58 72.58 125.71 181.15 209.52 209.52
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JunclJ19 | 419.07 13.39 31.54 63.22 145.58 244.22 348.84 419.04
JuncJ20 [ 20954 | 281 7.99 19.73 | 56.16 | 103.97 | 156.96 | 209.52
JuncJ21 | 105.51 44,78 70.74 90.29 105.41 105.41 105.48 105.41
JunclJ22 | 209.54 27.36 52.06 81.65 138.89 192.96 209.52 209.52
JunclJ23 | 209.54 9.65 21.92 41.76 88.78 140.54 194.04 209.52
JuncJ24a | 209.54 | 2.88 8.32 2030 | 57.02 | 104.83 | 157.68 | 209.52
JunclJ25 | 105.51 1.15 3.46 8.50 26.14 50.11 77.04 104.98
Resvr1 | 6708.17 | 2608.06 | 3481.49 | 4170.24 | 5271.91 | 6007.97 | 6471.00 | 6706.80
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